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ABSTRACT 

Newcastle disease (ND) is considered as a major constraint to village chicken production in 

Africa. A study on the epidemiology of ND in village chickens was conducted in nine 

communities randomly drawn from nine Local Government Areas (LGAs) in Bauchi State 

to asses: the importance of NDto village chicken farmers using the participatory 

epidemiological tools; the prevalence of ND from monthly disease reports, the prevalence 

of ND virus (NDV) and seroprevalence of ND; andacceptance among farmers of ND 

vaccination and its benefits. A sixty Monthly Disease Reports (June 2010-May 2015) 

submitted by the eight Area Veterinary Offices covering the studied communities were 

examined at the office of the Director Veterinary ServicesBauchiState for cases of ND 

disease in poultry. Staff from the Veterinary Department was assigned the duty of inviting 

farmers in each community for a focus group discussion (FGD) to assessthe importance of 

ND among the common diseases of village chickens in their community. Participants of 

FGDs also selected eight households (HHs) in each community. From these HHs samples 

of blood and cloacal swabs for detection and determination of prevalence of antibodies and 

antigen of ND virus (NDV) were collected; chickens were vaccinated against ND to assess 

acceptance and benefit of vaccination. Also, volunteering members from these HHs 

answered questionnaire on village chicken management. Haemagglutination inhibition test 

(HIT) was used to detect ND antibodies from sera extracted from the blood collected from 

village chickens. Conventional Reverse Transcriptase Polymerase Chain Reaction was used 

to detect NDV. Cloacal swabs that tested positive for ND were inoculated into 9-11 day old 

embryonatedchicken eggs to isolate NDV. The prevalence of reported cases of ND in 

poultry was 11.6%. Newcastle disease was mostly reported during the cold season 
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(October-March) with the highest seasonal index of 44.4% and an odds ratio of 6.6 in 

November. The proportional piling scores for ND in Chinade was 146/249 (69.9%), in 

Jalam 35/105 (32.4%), in Udubo 183/261(70.1%), in KafinMadaki 149/244 (61.1%), in 

Gongoro 80/183 (43.7%), in Dass 175/270 (64.8%), in Kutaru 126/243 (50.8%) and in Toro 

173/288 (60.1%). The pair wise ranking score for ND in Chinade was 4/5, in Jalam 5/6, in 

Udubo 5/6, in KafinMadaki 6/7, in Gongoro 4/5, in Dass 3/4, in Kutaru 5/6 and in Toro 4/5. 

Most of the respondents 71 (98.6%) had experienced outbreak of ND in their flock within 

the last six months with greater than 50% mortality of 54 (75%) chicken during the cold 

season. Vaccination against ND was not practiced by any of the respondents. The 

seroprevalence of ND was 36.4%;and the prevalence of NDV was 29.9%. Three isolates 

(3/20; 15%) were obtained from cloacal swabs of chickens from Toro. Vaccination against 

ND was first carried out on 1139 village chickens in 72 HHs and the second vaccination 

was carried out on 814 chickens in 54 of the 72 HHs. Rejection of vaccination was 

experienced in 8 HHs (8/72; 11.11%). Additional ND vaccines were given to 746 chickens 

in 64 HHs that were neighbours of the initial participants. A proportional piling scores 

given by 68 participants was 100% (340/340 beans shared) for acceptance of vaccination 

against ND, while, a score of 92.7% (338/365 beans shared) was given in favour of ND 

vaccine being beneficial to farmers of village chickens. The study concludes that ND is an 

important disease of village chickens that is widespread and cannot be controlled by the 

current management practices. Vaccination of village chickens against ND was accepted 

and beneficial to farmers. The study recommends characterization of local strains of NDV 

by National Veterinary Research Institute, Vom; prioritization of ND by Bauchi State for 

state wide immunization and routine vaccination of village chickens against ND by farmers 

for an improvement in village chicken production.  
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CHAPTER ONE 

INTRODUCTION 

1.1 Background 

Nigeria had an estimated human population of 177,475,986 in 2014 (The World Bank 

Group, 2016) with over half of its population living in poverty (NBS, 2012). The desire to 

end poverty and hunger; and to empower women is among the 17 goals contained in the 

United Nations Agenda 2030 for sustainable development goals (SDG, 2015).  

Poverty refers to people earning less than $1.25 dollar a day (SDG, 2015). Hunger refers to 

chronic undernourishment, while, undernourishment refers to a person who cannot have 

sufficient food to meet his or her energy need for a period of one year (FAO, IFAD and 

WFP, 2015). To reduce extreme poverty requires an increase in the income of the poor 

above $1.25 a day. To end hunger among people requires the doubling of agricultural 

productivity, and access to safe, nutritious and sufficient food (FAO, IFAD and WFP, 

2015; SDG, 2015) that eventually will result in food security. 

Village poultry could be use to achieve poverty reduction and improvements in the 

livelihood of its owners; improvements in the production of these chickens are possible 

especially with vaccination against ND as the first step (Dolberg, 2003). Village poultry 

can increase household income, and reduce poverty (Pica-Ciamara and Otte, 2010). Village 

chicken could be used to meet the nutritional and economic welfare of resource poor people 

(Magotheet al., 2012). Village chickens provide meat and eggs that can be used to achieve 

food security.  
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Village chicken belongs to the species Gallus gallusdomesticus and constitutes over 96% of 

the rural poultry population in Africa (FAOSTAT, 2012). Rural poultry refers to chickens, 

ducks, guinea fowls, turkeys and pigeons (Bagnol, 2012).  

Nigeria has about 182, 109,343 poultry (WAHID, 2014) most of which are rural poultry 

(Adene and Oguntade, 2006; Joannis et al., 2013) that could be used as a tool to end 

poverty and hunger. 

Eradication of poverty and hunger using these chickens will not be possible due to 

constraints of poor nutrition, predators, disease and environmental stress (Bell, 2009). 

Newcastle disease (ND), the major cause of chicken mortality in Nigeria (Abdu et al., 

1992), is recognized together with avian influenza, Gumboro and Fowl pox as the major 

constraints of village chicken production (Bell, 2009). 

Wherever ND was controlled, a boost in village chicken production has been recorded due 

to reduced chicken mortality and increase in egg production that resulted in the hatching of 

more chickens (Alders, 2009).  

The control of ND could result in the sales and consumption of more chickens which 

directly increases both income and protein of the owners of these chickens- thereby 

reducing both poverty and malnutrition. The owners of these chickens could trade  on them 

to pay school fees, medical bills; buy clothes and meet other social obligations (Alders,et 

al., 2009). 

The control of ND could stimulate interest in chicken and other livestock production. It 

could stimulate an interest in the control of other diseases for the benefit of the farmers, 

researchers and clinicians (Alders and Spradbrow, 2001) 
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1.2 Statement of the Research Problem 

Although, Bauchi State has over 5,000,000 village chicken (Adene and Oguntade, 2006), 

their use as a tool to end poverty and hunger is limited by ND and other constraints (Bell, 

2009). 

Newcastle disease which was said to be endemic in Nigeria (Sa‟idu et al. 2006) is both a 

notifiable disease and a transboundary animal disease. Newcastle disease can restrict 

international trade in poultry and poultry products (OIE, 2012).  

Even though, Nigeria as a member of world Animal Health Organization (WAHO) and 

(OIE) and Inter-African Bureau for Animal Resources (AU-IBAR) is obligated to submit 

monthly and annual disease report on OIE listed diseases and trans-boundary animal 

diseases (TADs) (Pan-African Resource Year Book, 2014), a review on ND reports in 

Nigeria showed that less than twenty percent of cases were reported by states and about 

fifty one percent (51.6%) of the cases were reported late (Gashash, 2009). The observation 

that diseases were under reported (Gashash, 2009; Tsofo, 2012; Joannes et al., 2013) makes 

the use of complimentary techniques like the participatory epidemiology anadjunct to 

disease reporting. 

Newcastle disease was regarded as the major constraints limiting village chicken 

production in Africa and Nigeria (Spradbrow, 1988; Abdu et al., 1992). Newcastle disease 

is one of the two most important diseases of poultry that can cause between 50-100% 

mortality in a susceptible village chicken population (Ahlers et al., 2009) resulting in 

negative economic impact on poultry production. 
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Infection with lentogenic strain of ND could lead to reduction in the productivity of 

village chicken (Charkrabarti, 2007; OIE, 2012). Mixed infection of ND with other 

diseases can affect the severity ofclinical signs in village chicken (Charkrabarti, 2007; 

Higgins and Shortridge, 1988). 

A previous serologic study of ND in village chickens by Nwakiti et al. (2010) was carried 

out six years ago and was restricted only to Bauchi Metropolis. A study combining 

serology with other techniques are needed to assess the importance, the occurrence and 

distribution of ND beyond the Bauchi Metropolis in Bauchi State. 

 Assessment of the importance of ND may require a situational analysis within the studied 

communities. Participatory study has been recommended as an aid to conventional 

epidemiology in undertaking a situational analysis and in monitoring and evaluation of a 

vaccination campaign (Alders and Spradbrow, 2001; Ahlers et al., 2009).  

Vaccination was said to be critical to the control of ND (Nwanta, 2008). Information on 

vaccination of village chickens against ND is lacking in Bauchi State. To generate such 

information will require a pilot vaccination campaign. Involvement of farmers into such 

vaccination campaign could generate information on the levels of acceptance and benefits 

of such interventions. When such intervention is accepted by farmers in their communities, 

the possibility of a largescale implementation of ND control programme is high. 

1.3 Justification for the Study 

Village chickens have been used as a tool for poverty reduction and improvement of the 

nutrition of its owners (Pica-Ciamara and Otte, 2010). Nigeria and indeed Bauchi State has 
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abundance of village chickens that could be used to attain the SDGs of poverty reduction 

and elimination of malnutrition and hunger (SDG, 2015). 

Newcastle disease affects the production of village chickens which is the common asset of 

the poor (Sonaiya, 2009) that could be used to generate income or consumed to improve the 

nutrition of its owners. Village chickens as an asset of the poor are produced under a low 

input system with short term return on investment. They are used as the first rung in the 

ladder of acquisition of other livestock that eventually could bring social acceptance of 

farmers in their communities (Dolberg, 2003; Sonaiya, 2009). 

A previous study on ND was restricted to seroprevalence conducted within a slaughter 

house in Bauchi metropolis. A holistic study of ND beyond Bauchi metropolis could enable 

better understanding of the epidemiology of ND in village chickens in the State. 

Newcastle disease in the less virulent form can decrease productivity of village chicken 

(OIE, 2012). The knowledge of the distribution of NDV could provide the basis for 

intervention, while, characterization and tracing of the phylogeny of NDV could yield 

valuable molecular epidemiologic information(Aldous et al., 2001). 

Vaccination, the only means of controlling ND in Nigeria (Sa‟idu et al., 2006; Nwanta,et 

al.,2008) has not been routinely practised in village chickens; a study on acceptance by 

farmers following a pilot vaccination could generate information that could aid 

implementation of a policy on vaccination against ND and other important diseases of 

village chickens in Bauchi State.  

This study could generate information that could improve village chicken production and 

make significant contribution towards attainment of the sustainable development goals of 
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ending poverty and hunger in Bauchi State which has the fourth highest poultry population 

in Nigeria (Adene and Oguntade, 2006).  

1.4 Aim of the Study 

The aim of this work was to study the epidemiology of Newcastle disease in village 

chickens in Bauchi State. 

1.5 Objectives of the Study 

  The objectives of the study were to:  

1. Retrospectively determine the prevalence of cases of ND in poultry from the 

Monthly disease reports (MDRs) in Bauchi State. 

2. Determine by participatory techniques the importance of ND in village chickens in 

some communities in Bauchi State. 

3. Determine the seroprevalence of ND in village chickens in some communities 

Bauchi State. 

4. Determine the prevalence of NDV in in some communities Bauchi State. 

5. Examine wether thecurrent way of managing village chickens could aid the control 

of ND  in some communities in Bauchi State. 

6. Assess the level of acceptance of ND vaccination and its benefit among farmers of 

village chickens.  

1.6 Research Questions 

1 What is the prevalence of ND in poultry in Bauchi State? 

2 Do communities in Bauchi State regard ND as an important disease of village 

chicken? 

3 What is the seroprevalence of ND in village chickens in Bauchi State? 
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4 What is the prevalence of NDV in village chickens in Bauchi State? 

5 Does the current management of village chickens facilitate the control of ND in 

village chickens in Bauchi State? 

6 Is ND vaccination of village chickens acceptable and beneficial to farmers?  
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Newcastle Disease 

2.1.1 Synonyms  

Newcastle disease is also referred to as: Avian paramyxovirus 1, Avian pneumo 

encephalitis, Avian pest, Avian distemper, Rhaniket and Doyles disease (Cynthia and Scott, 

2010; Charkrabarti, 2007). 

2.1.2 History of Newcastle disease 

Newcastle disease was first discovered in 1926 in Newcastle upon Tyne in UK, then later in 

Java in Indonesia and Korea (Alexander, 1988). Newcastle disease is a very important 

disease of chickens that has been associated with three panzootics. The first pandemic 

occured around 1926 and took about 40 years to become truly panzootic- involving Asia, 

Europe and America (Alexander, 1988); the second panzootic began around 1964 and took 

four year to cover the world (Alexander, 1988) with Great Britain experiencing a massive 

outbreaksincreased from 43 in 1969 to 3328 in 1970 and 4417 in 1971; the third panzootic 

occurred around 1980 in racing and domestic Pigeons with some spread to poultry and feral 

pigeons (Alexander, 1988). 

Alexander et al. (2012) had reviewed and chronicled some important developments related 

to the history of ND beginning from its declaration as a new disease by Doyle (1927) in 

Newcastle upon Tyne in UK and its subsequent report as Pneumoencephalitis virus by 

Beach (1944) in California, USA. Discovery of Hitchner B1 and La Sota and their use as 

vaccines was reported by Allan et al. (1978) and Goldhaft (1980). 
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Scheid and Choppin (1973) showed the existence of HN glycoprotein of NDV as a single 

protein while Roth (1979) reported that smaller glycoprotein F of NDV was associated with 

virulence; and that post translational cleavage of F (which exist as Fo) to F1 and F2 is 

required to make it virulent; in which Nagai et al. (1976a, b) demonstrated the role of 

trypsin enzyme in post translational cleavage of the F-gene. 

Panel of mouse monoclonal antibodies was used by Russell and Alexander, (1983) to 

differentiate between epizootic virus, and between vaccine and field virus; also the different 

reaction pattern of Pigeon paramyxovirus -1 to these same monoclonal antibodies  were 

used in the monitoring of the spread of NDV during the third panzootic in pigeons around 

the world. 

Estimation of NDV genome size of 15,126 nucleotides and discovery of 6 genome order 

was reported by Miller and Emerson (1988). Nucleotide sequencing was used for detection 

of amino acids at the cleavage site of the F protein of NDV by Rott and Klenk (1988).  

Collins et al. (1993) revealed that the virulent NDV isolate and strains that tested positive 

during in vivo testing had a common basic amino acid at positions 113, 115 and 116 and 

phenylalanine at 117; while, low virulence NDVs have basic amino acid at 113 and 116 and 

isoleucine amino acid at position 117. This form the basis for the use of Reverse 

Transcription Polymerase Chain Reaction (RT-PCR) and nuclear sequencing to generate 

sequences from small portion of F-gene for diagnosis and comparison of genetic 

relatedness of NDV isolates (Seal et al.,1995). 

Barllagi-Pardoni et al. (1996) reported the discovery of six genetic lineages I-VI, while, 

Lomniczi et al. (1998) reported in the same laboratory the discovery of lineage VII. 
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Classification of NDV into lineages 1-6 with lineage 6 not closely related to lineages 1-5 

was described by Aldous et al., (2003).  Czegliedi et al. (2006) further classified NDVs into 

class I and class II. Class I NDV isolates were similar to group 6 isolates of Aldous et al. 

(2003) while the remaining isolates were placed in class II.The need to reassign NDV to a 

new genus (now Avulavirus) based on genetic relationship among Paramyxoviridae was 

reported by Seal et al. (2000). 

Phillip et al. (1998) revealed the complete sequence of a whole genome of a single strain of 

NDV. de Leeuw and Peeters (1999) revealed the complete sequence of a whole genome of 

La Sota and the full length cDNA of the virus (Peeters et al., 1999). 

Outbreaks of velogenic ND attributed to mutation of low virulence virus in Ireland and 

Australia was reported by Gould et al. (2001). Aldous et al. (2001b) used panels of Taqman 

probes to detect and differentiate many variable strains of ND. Wise et al.(2004) developed 

real time reverse transcriptase polymerase chain reaction (RRT-PCR) for detection of NDV 

isolates from large samples. The effect of virus component other than F-gene on virulence 

was revealed by Dortman et al. (2011). 

2.1.3 Definition of Newcastle disease 

Newcastle disease is defined by OIE (OIE, 2012) as an infection of the birds caused by a 

virus of avian paramyxovirus serotype 1 (APMV-1) that meets one of the following criteria 

for virulence: (a) the virus has an intracerebral pathogenicity index (ICPI) in day-old 

chickens (Gallus gallus) of 0.7 or greater or (b) multiple basic amino acid have been 

demonstrated in the virus (either directly or by deduction) at the C-terminus of the F2 

protein and phenylalanine at residue 117, which is the N-terminus of the F1 protein. The 

term basic amino acid refers to arginine or lysine between residues 113-116. Failure to 
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demonstrate the amino acid residues above would require further characterization by an 

ICPI test. 

Amino acid sequences in this definition are numbered from the N-terminus of the amino 

acid sequence of the FO-protein 113-116 corresponds to residues -4 to -1 from the cleavage 

site. 

2.1.4 The structure and replication of Newcastle disease virus  

2.1.4.1 Structure of Newcastle disease virus 

Newcastle disease virus (NDV) belongs to the genus Avulavirus, subfamily 

Paramyxovirinae, family Paramyxoviridae and order Mononegavirales (Lamb and Parks, 

2007). The family Paramyxoviridae have two subfamilies, Paramyxovirinae and 

Pnumovirinae. Paramyxovirinae has 5 genera- Rubulavirus, Avulavirus, Morbillivirus, 

Respirovirus and Henipavirus; while Pnumovirinae has two genera, Pneumovirus and 

Metapneumovirus;other yet to be classified viruses include: tree shrew (Tupaia) 

paramyxoviruses, Beilong virus, J-virus, Salem virus, Mossman virus, and Far de lance 

virus (Lamb and Parks, 2007). 

The subfamily Paramyxovirinae can be identified based on size and shape of nucleocapsid 

in which they are about 18 nm in diameter, 1 um in length and 5.5 nm pitch; or based on 

biology in which there is cross reactivity among members with members either having 

neuraminidase activity or not (Lamb and Parks, 2007). 

Members of the family Paramyxoviridae are characterized as enveloped, single stranded, 

negative sense RNA viruses of negative polarity with helical capsid symmetry that replicate 
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in the cytoplasm (Lamb and Parks, 2007). The virus has a length of about of 15-19 Kb with 

6-10 tandemnly linked genes (Figure 2.0). 

 

 

Figure 2.0: Diagrammatic representation of Newcastle disease virus (Source: FAO, 

2002) 
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Newcastle disease viral genome is about 15 Kb in length and encodes six structural 

proteins: fusion (F), nucleocapsid (NP), matrix protein (M) phosphoprotein (P), RNA 

polymerase (L) and haemagglutinin-neuraminidase protein (HN) with Protein V and W 

being produced during the editing of P protein (Huanget al., 2004) (Figure 2.0). 

Structurally the subfamily paramyxovirinae has a lipid envelope with two glycoproteins 

(HN and F) projecting from its surface. It has a helical nucleocapsid core that contains 

RNA genome, NP, P, and large protein L which initiate replication. Between the envelope 

and the nucleocapsid core is the Matrix protein that gives it structure and which is released 

during fusion of the virus (Lamb and Parks, 2007) (Figure 2.0). 

The NP protein is between 53-56 Kilo Daltons (KDa) and is the major structural component 

of nucleocapsid:complexed with genome RNA; the P protein is between 53-56 KDa and 

plays a nucleocapsid and phosphorylated roles in transcription and translation; the M 

protein which is between 38-40 KDa is involved in virus assembly and organization of 

transcription; the  F protein  which exist as Fo (67 KDa) in uncleaved form and as F1and F 2  

when cleaved and is involved in the fusion of the virus to host membranes that eventually 

results in infection and haemolysis; the HN protein which is between 72-75 KDa is a 

receptor binding protein responsible for haemagglutination and cleavage of nuraminidase 

acid residues from glycoproteins/lipids; and the L protein (120-220 KDa) encodes the RNA 

directed RNA polymerase (Samson, 1988). 
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2.1.4.2 Replication of Newcastle disease virus 

Replication of NDV follows attachment and penetration of the virus into the host cell. 

Attachment of the virus to the host cell is done with the aid of HN glycoprotein. Penetration 

into the host cell membrane occurs through the fusion protein F. The virus matrix 

membrane is released during penetration of the host cell allowing only nucleocapsid into 

the cytoplasm of the host cell where replication takes place (Samson, 1988; Fredrick et al., 

1999). 

Replication begins by the production of a viral RNA that is exact copy of the genome 

referred to as (+) strand genome or primary transcription from which a negative strand 

genome is produced. Transcription begins with the production of nucleocapsid, NP, P and 

Large protein that are being required for transcription by RNA-dependent RNA 

polymerase. Genome is transcribed into six genes (NP, P, HN, L, M and F) followed by 

interrupted synthesis from a single promoter (Samson, 1988; Fredrick et al., 1999). 

Except for the P-gene which encodes more than one protein, the remaining genes encode 

one protein to achieve the process of translation. Assembly of the newly formed negative 

sense RNA begins with the formation of nucleocapsid through RNA association with NP 

protein and transcriptase enzyme. Virion maturation results from (1) incorporation of viral 

glycoprotein in patches on host plasma membrane (2) association of M protein and other 

non glycosylated protein with altered plasma membrane (3) alignment of nucleocapsid 

beneath the M protein (4) the formation and release of mature virion (Samson, 1988; 

Fredrick et al., 1999).  
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2.1.5 Epidemiology of Newcastle disease 

2.1.5.1 Distribution of Newcastle disease 

Newcastle disease is distributed in many parts of Africa, Asia, Central America and parts of 

South America (Alexander, 2009). The disease occurs as sporadic outbreaks in Western 

Europe (Alexander, 2009). French Guiana, Guyana, New Caledonia, Samoa and Vanuatu, 

Argentina, Australia, Chile, Costa Rica and Fiji, Ice land, New Zealand, Switzerland, 

United States of America and Canada are considered free from velogenic ND (Alexander, 

2009; USDA-APHIS, 2015).  

Newcastle disease is an OIE listed disease and is the second most important trans-boundary 

animal disease that has affected twenty seven (27) of the forty two (42) African Union 

member countries (Pan African Resource Year Book, 2014). The disease had accounted for 

9% of the total outbreaks of diseases in the African continent in 2013 and was responsible 

for the highest number of outbreaks, death, slaughter and destruction in the avian specie in 

Africa in the year, 2013 (Pan African Resource Year Book, 2014).  

In Nigeria, ND was first documented around Ibadan in 1953 (Hill et al., 1953), 

subsequently, the disease appeared to be widespread in different localities: Fatumbi and 

Adene (1979); Ezeokoli, et al. (1984); Abdu et al. (1985); Gomwalk et al. (1985); Baba et 

al. (1998), Nwanta (2003); El-Yuguda et al. (2007); Wakawa et al., (2009); Musa et al. 

(2009); Yakubu, 2010); Sule et al.,(2013); Abraham et al. (2014a); Abraham et al. (2014b) 

and Jibril et al. (2014).  
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2.1.5.2 Host of Newcastle disease virus 

While ND could infect all avian species and some non avian species like human and 

rodents and other laboratory animals, infection occurs in chickens, turkeys, ducks and 

geese, pea fowls, guinea fowls, quails, pigeons, canaries and ratites with varying 

susceptibilities and clinical signs(Animal Health Australia, 2010).  

Chickens are the most susceptible to infection with NDV and variant APMV-1.Outbreaks 

of ND could occur in turkeys but the effect of the disease is less than that of chicken. 

Pigeons are susceptible to infection with NDV especially the pigeon variant of APMV-1 

which can cause up to 80% morbidity with diarrhoea and nervous signs as the most notable 

clinical signs (Animal Health Australia, 2010).   

Ducks can readily be infected by NDV and are capable of spreading the virus with few 

reports of clinical disease; geese can be infected with NDV but they don‟t show any clinical 

signs (Animal Health Australia, 2010).  Peafowl, guinea fowls, pheasant and quails- can all 

infected by NDV, clinical disease are mild except in quails which are highly susceptible. 

Water fowls are reservoirs of NDV and have been responsible for many outbreaks of the 

disease (Takakuwa et al., 1998; Animal Health Australia, 2010).   

Canaries are susceptible to infection that produces mild disease; experimental infection has 

resulted in birds showing nervous signs with mortality between 20-30%. Psittacines are 

very susceptible to infection with NDV (with budgerigars being more susceptible than 

canaries) showing nervous signs as the predominant clinical sign. Tropical parrot are 

reservoirs of virulent NDV and have been responsible for many outbreaks of ND in the 

USA (Animal Health Australia, 2010).   
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Ratites are susceptible to infection but fairly resistant. Wild waterfowl, although, 

considered reservoirs for avirulent NDVs, they have been strongly implicated in the spread 

of outbreaks across Europe (Animal Health Australia, 2010).   

Humans are susceptible to NDV infection with an incubation period of 5-7 days and 

clinical signs of headache, flu like clinical signs and mild conjunctivitis that last 1-2 days; 

occasionally, severe vision impairment are experienced in some people. People at risk 

include Veterinarians, laboratory workers, vaccinators or people who eviscerate and handle 

carcass of infected birds or products. No person to person transmission has been reported. 

Rodents are another non avian host that can harbour and transmit NDV with potential to 

cause outbreak (Alexander et al., 2004).   

2.1.5.3 Transmission and spread of Newcastle disease 

The transmission of ND is mainly by ingestion or inhalation of NDV and contact with 

mucus membrane especially the conjunctiva (Alexander et al., 1988). Spread of ND from 

one bird to another depends on the availability of NDV in infectious form. The rate of 

spread of the virus is dependent on the type of the virus and the route of infection. The 

viruses spread faster via respiratory than feaco-oral route (Alexander, 1988). 

The method of spread could be by natural or mechanical means. The various factors 

associated with the spread of ND include movement of live birds and other animals; 

movement of people and equipment; movement of poultry products; airborne spread; 

contaminated poultry feed; water and vaccines (Alexander,1988). Contact with feral birds 

like water fowl, with pets/exotic birds like the international trade of Psittacines birds and 

game birds like the pheasant, peacock and guinea fowls have all been associated with 

transmission and spread of ND (Alexander,1988).  
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Infected chickens slaughtered during outbreaks of ND are a potential source of infection 

especially, when the non edible chicken parts and dead birds are thrown on the garbage and 

free roaming birds had gone to scavenge on it. Also, non edible parts of chickens or dead 

chicken carcasses could be taken by stray dogs to households with susceptible chickens for 

consumption and subsequently initiate another cycle of infection (Sule, et al., 2014). 

Alexander(1988) had highlighted the possibility of spreading ND through administering 

contaminated water with NDV to susceptible domestic birds; an example was cited with 

harvested rain water that had been contaminated by pigeons infected with ND given to 

susceptible birds. Movement of live birds and the marketing of sick birds are practices that 

can aid the spread of ND ( CEC, 1992; Alexander et al., 2004).  

2.1.5.4 Determinants of outbreaks of Newcastle disease 

The course of ND can be affected by the virus pathotype and its continuous antigenic 

variation; by species of the host (with chickens being the most susceptible host) and 

immune status of the host; and by the environment (Animal Health Australia, 2010). 

Risk factors for outbreak of ND may include movement of live or caged or feral birds, 

Transmission from infected water fowl (Alexander et al., 2004), contaminated people, 

poultry and infected poultry products (meat, bones, feathers, blood, and offal), faeces and 

even vaccines (Alexander 1997) 

The presence of intercurrent disease like Mycoplama gallisepticum can trigger the 

occurrence of clinical sign in birds infected with lentogenic ND (Higgins and Shortridge, 

1988).  
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Housing that does not control temperature and is not properly cleaned has the ability to 

stress and also choke chickens (due to dust generated from dry faeces) predisposing them to 

ND (Higgins and Shortridge, 1988). Also the clustering of farms close to each other can 

allow for airborne transmission of the virus from farms that have outbreaks of ND to a 

nearby susceptible farm.  

Outbreaks of ND havebeen reported where chickens of different age groups are kept with 

the older birds spreading NDV from mesogenic vaccine they had received to the younger 

birds which were yet to receive any vaccination against ND (Higgins and Shortridge, 

1988).   

2.1.6 Clinical signs and pathology of Newcastle disease 

Clinical signs of ND are not considered pathognomonic (McFerran and McCraken, 1988). 

The signs vary with the species infected, the age, production status, concurrent infection 

with other micro-organisms, the level of immunity of infected bird and the virulence of the 

virus (Terragino and Capua, 2009). Clinical signs in unvaccinated chickens follow an 

incubation period of 2-15 days and depending on the infecting virus may be characterized 

by death, severe depression, respiratory or enteric signs and drop in egg production 

(Terragino and Capua, 2009). 

Alexander and Senne (2008) have classified NDV strains into five pathotypes based on the 

clinical signs they produced in infected chickens: The Viscerotropic Velogenic Newcastle 

Disease (VVND) is a highly pathogenic form in which haemorrhagic intestinal lesions are 

frequently seen. The nutrotrophic velogenic Newcastle Disease (NVND) is a form that 

presents with high mortality that produces respiratory and neurologic signs.  The mesogenic 

is a form that produces respiratory signs with occasional nervous sign and low mortality. 
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The lentogenic or respiratory is a form that produces mild respiratory or subclinical 

respiratory infection. And the assymptomatic ND is a form that shows subclinical enteric 

infection. 

2.1.7 Differential diagnosis of Newcastle disease 

The differential diagnosis of ND include: highly pathogenic avian influenza (HPAI), 

laryngotrachitis (acute form), Fowl pox (diptheritic form), Infectious bronchitis, Gumboro 

disease, other septicaemic diseases, acute poisoning and management errors like 

deprivation of water and feed (Terregino and Capua, 2009). 

2.1.8 Diagnoses of Newcastle disease 

2.1.8.1 Serological diagnosis of Newcastle disease 

Serology can be used to support diagnosis of ND by detecting the presence of antibodies to 

NDV in poultry sera. Haemagglutination inhibition (HI) test is currently the most widely 

used serologic test for ND (OIE, 2012). Other serological test includes: Enzyme linked 

immunosorbent assay (ELISA), Compliment fixation test, Virus neutralization test and 

Fluorescent antibody test (Charkrabati, 2007; OIE, 2012) and Monoclonal antibodies 

(Aldous and Alexander, 2001a). 

Monoclonal antibodies have been used to detect antigenic variations between strains of 

NDV according to their abilities to react with monoclonal antibodies. Panel of mouse 

monoclonal antibodies had been used by Russell and Alexander (1983) to detect the major 

antigenic variation in APMV-1 referred to as pigeons variant of APMV-1 (PPMV-1). 
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2.1.8.2 Isolation of Newcastle disease virus 

Samples for NDV isolation may be obtained from cloacal or tracheal swabs in live birds; or 

from intestines, intestinal contents, trachea and affected organs in dead birds. Samples 

collected are placed in phosphate buffered solution at pH 7.2–7.4 with a suitable antibiotic. 

The samples are centrifuged with the supernatant decanted and inoculated preferably into 

the allantoic sac of specific pathogen free embryonated fowl eggs and kept at 37
o
C until 

dead or dying or for 5–7 days where the allantoic sac is harvested and tested for 

haemagglutination inhibition using a specific antiserum (OIE, 2012). 

2.1.8.3 Cell culture in the diagnosis of Newcastle disease 

Chicken embryo liver (CEL), chicken embyo fibroblast (CEF), chicken embryo related  

(CER) cells and African green monkey kidney (Vero) cells are among cell culture types 

that can grow Newcastle disease viruses (Terragino and Capua, 2009). 

2.1.8.4 Conventional diagnoses and characterization of Newcastle disease 

Because the diagnoses of ND is based on clinical signs or lesions which is difficult to 

achieve due to lack of pathognomic signs or lesions (McFerran and McCraken, 1988), 

isolation in chicken eggs and pathotyping was used as a conventional way of diagnosing 

ND. Pathogenicity test: mean death time (MDT), the intravenous pathogenicity index 

(IVPI) and intracerebral pathogenicity index (ICPI) are used for diagnosis of NDV (OIE, 

2008).  

The MDT (OIE, 2008) measures the time to death in hours after inoculation of eggs with 

samples containing NDV- if the embryo dies before 60 hours, NDV is regarded as 

velogenic; if death of embryo occurs after 90 hours, NDV is regarded is lentogenic, while, 

the virus is considered as mesogenic if the embryo dies between 60-90 hours.  
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The IVPI test (OIE, 2008) involves scoring illnesses as 0= normal, 1= sick, 2= paralyzed or 

nervous sign, 3= death following intravenous inoculation of six weeks old chickens. 

Lentogens have scores of 0, mesogens have scores between 0.0 and 0.5 while velogens 

have scores greater than 0.5. 

The ICPI test (OIE, 2012) is the Gold standard pathogenicity test that is used in the 

diagnosis of ND because it is considered a sensitive and most widely used test for 

measuring virulence. The test involves scoring ten 1-day-old chickens as 0= normal, 1=sick 

and 2= death for 8 days after intracerebral inoculation of the virus. The result is calculated 

based on mean scores obtained from each bird over the 8 days period.  Score range from 0-

2, any scores ≥ 0.7 characterizes pathotypes of the virus as velogenic. 

Animal experiments that mimic field conditions in which birds at 4 weeks are inoculated 

via the eye drop have also been used to characterize new isolates (Cattoli et al., 2011). 

2.1.8.5 Molecular diagnoses of Newcastle disease 

Since, pathogenicity tests requires a source of eggs and chickens (preferably specific 

pathogen free) which are time consuming and expensive; and serological test are 

complicated by the use of vaccine, an alternative method of ND diagnosis was needed 

(Aldous and Alexander, 2001a; Miller et al., 2010). Molecular method for diagnosis of ND 

was recognized as an alternative test to ICPI and was adopted by OIE in the definition of 

ND (OIE, 2012).  

Detection, pathotyping and epidemiology were considered as the three main areas of 

concern in the diagnosis of ND; detection and pathotyping are required in the definition of  
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ND, while, knowledge of the origin and spread are critical for the control of the disease 

(Aldous et al., 2001).  

Molecular diagnosis of ND is based on the analysis of the protein sequence of the F-gene. 

The F-gene of Velogens have 3 basic amino acids with the following sequence 
112

R/K-R-

Q/K/R/K-R-R
116 

andF
117

, while, that of lentogens have the following sequence 
112

G/E-K/R-

Q-G/E-R
 116

and L
 117 .

in their F –gene (Kimet al., 2008; Choiet al., 2010).  

Newcastle disease virus being an RNA virus requires reverse transcriptase enzyme to 

transcribe it to cDNA which can be used as a template for PCR. Amplification of specific 

region is achieved with Universal primers (Jestin and Jestin, 1991). Amplification with 

pathotype specific primer was described by Kant et al. (1997). Amplification using nested 

PCR was described by Kho et al. (2000). Restriction enzyme analysis (Nanthakumar et al., 

2000), probe hybridization and nucleotide sequencing (Oberdofer and Werner, 1998) are 

examples of studies done on generated PCR products to identify and to determine the 

pathotype of NDV. 

Molecular procedures that can identify and pathotype NDV were first developed by Jestin 

and Jestin (1991). The need to improve upon the sensitivity and inability to detect all strains 

led to the development of Nested PCR (Kant et al., 1997). Nanthakumar et al. (2000) 

developed a sensitive 2-step RT-PCR followed by restriction analysis which can identify 

and pathotype clinical samples directly. Other procedures that can detect and pathotype 

NDVs include alignment of more than 300 APM-1 F-gene sequences in the gene bank with 

subsequent insilico determination of the presence of Bgl 1 restriction site was used to 
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identify 90% of NDV sequenced to date; Real time PCR, Ligase chain reaction and One 

step real time RT-PCR using LUX primers (Cattoli et al., 2011). 

Real time PCR using flourogenic hydrolysis (Taq Man) probes were reported by Cattoli et 

al. (2011) to have sensitivity similar to nested PCR but with improved specificity due to the 

use of labelled probes, reduced risk of contamination and post amplification manipulations. 

False positive results can result because of variability in the F-gene. 

Ligase chain reaction was used by Collins et al. (1993) to target F-gene for detection and 

pathotyping of NDV. It does not use DNA polymerases for amplification. It is based on the 

discrimination of a single nucleotide T or C at position 395 of the F-gene that is responsible 

for virulence and non virulence 

Pham et al. (2005) had used RT-PCR that uses DNA intercalant SYBR Green or light-upon 

extension (LUX) flourogenic primers to differentiate pathotypes based on melting 

temperature of PCR amplicons  (91.25
o
C for lentogens, 90.17

 o
C for mesogens and 89.23

 o
C 

for velogens). 

One step real time RT-PCR using LUX primers described by Wise et al.(2004) uses 

primers with up to 100% homology with sequences of various origins in the GenBank to 

detect APMV-1, but cannot be used for pathotyping.  

The hyper variable nature of the F gene makes detection not reliable thus other techniques 

exploring the M gene, L-gene and NP-gene (Cattoli et al., 2011). Wise et al. (2004), Cattoli 

et al. (2010) and Aldous et al. (2001) have documented the use of RT-PCR that targets the 

M gene for the detection of APMV-1. 
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To detect all NDVs, primers and probes for the M-gene assay were designed to detect the 

conserved matrix gene of NDV. The procedure can detect all NDV genotypes of class II 

regardless of pathotype but fails in detecting most viruses in class I (Kim et al., 2008). To 

detect class I and class II viruses, a matrix-polymerase multiplex RRT-PCR was developed 

(Kim et al., 2008); the procedure identifies the L-gene of class I viruses in conjunction with 

the M-gene assay that identifies the class II viruses.  

Phylogenetic analysis can show genetic variations among APMV-1. Detection of NDV 

lineages and their relationships are increasingly used as part of diagnosis and epidemiology 

(Aldous and Alexander, 2001; Barllagi-Pardoni et al. 1996; Lomniczi et al.,1998). 

2.1.9 Control and prevention of Newcastle disease 

The prevention of susceptible birds from becoming infected and the reduction of 

susceptible chickens by vaccination are the main objectives of the control of ND at 

household, national and international levels (Alexander, 1997).  

Eradication, slaughter and sanitary disposal of dead birds from infected and in contact 

animals, vaccination, decontamination, biosecurity, rapid diagnosis, tracing of movement of 

birds, personnel, feed trucks during the period disease was noticed and payment of 

compensation are critical to the control of the ND (CEC, 1992). 

Policies related to exotic ND as documented by CEC, (1992) and Animal Health Australia 

(2010)require the eradication as soon as they occur. Determination of the date of outbreak 

and enforcement of  quarantine for the next 21days of infected premises of incontact farms 

within a given geographical area known as restricted area (RA) (1-5 Kilometres), and 

control areas (2-10 kilometres) and/or the slaughter of infected birds; sanitary disposal of 
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carcasses, poultry products and waste; decontamination of premises; monitoring of people, 

and restriction of movement of poultry and poultry products and feed; and public awareness 

are all part of eradication policies. 

Outbreak due to NDVs that are local to a given country may not require measures of 

eradication. Slaughter and vaccination policies may be used for the containment of such 

outbreaks (CEC, 1992). 

Surveillance is needed to achieve eradication and the status of freedom from disease. 

Surveillance is needed to determine the extent of infection in the early phase of the disease, 

later in the disease to determine seroconversion and lastly provide for a proof of 

eradication. The intensity of surveillance is higher for eradication of disease without 

vaccination than control of ND outbreak with vaccination. The purpose for surveillance 

include taking samples for serological and virological examination, dead bird pick up and 

transportation to laboratory for further investigation and interviews and data collection for 

statistical considerations (CEC, 1992; Animal Health, Australia, 2010). 

2.1.9.1 Control of Newcastle disease at the international level 

The control of Newcastle disease at the international level involves: restriction on import of 

live birds, poultry products, manure, vaccines and movement of personnel; restriction on 

mixing of birds from different sources in the same vehicle or movement of birds that are 

incubating ND. Only birds of the same age and from single farm should be transported 

together. Exporting countries should present serological evidence of lack of ND antibodies 

in chickens or evidence of vaccination against ND in countries that vaccinate against ND. It 
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is important to understand that trade should not be promoted at the expense of spreading 

disease in importing or exporting countries (Animal Health, Australia, 2010). 

2.1.9.2 Control and prevention of Newcastle disease at national level  

The control and prevention of Newcastle disease at national level involves the creation of 

quarantine premises that is used for detaining imported birds for a period of time during 

which blood and or faecal samples were obtained and examined for ND antibodies or virus 

(Animal Health, Australia, 2010). 

The keeping of pathogen free chickens within the quarantine premises and its subsequent 

observation after 28 days for evidence of seroconversion is one of the measures that could 

be used to detect the presence of ND among detained birds. 

Dead birds found during the period of quarantine are also examined for ND, if birds were 

positive for velogenic ND then all the birds in the premises will be humanely slaughtered 

for diagnosis. 

Provision of diagnostic facility; prompt monitoring and disease reporting; payment of 

compensation to owners of infected birds; slaughter and disposing of dead birds or 

products; declaration of restricted area (1-5 KM) and or control area (up to 10 km) are 

among the policies that could be implemented to control ND.  

The creation of restricted areas enables the control of movement of birds within infected 

areas, slaughter and processing of healthy birds at nearest slaughter house, prohibition of 

local poultry market in infected area, removal of restriction after 21 days and vaccination of 

chickens at risk within such areas.  
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2.1.9.3 The control of Newcastle disease at farm level 

The control of Newcastle disease at farm level according to Animal Health Australia, 2010) 

involves: 

Biosecurity practises that exclude feral birds, personnel and other animals like rats from the 

premises of poultry; good management practices; the keeping of one species and one age of 

birds at any given time in a farm; and vaccination. 

Vaccines used to control ND include live vaccines, inactivated vaccines and recombinant or 

cloned vaccines: they are available live vaccines in the form of lentogenic or apathogenic 

strains of NDV or mesogenic strain of NDVs; or inactivated vaccines (Meulmans, 1988). 

Hitchner B1 (HB1), La Sota, Queensland V4/Newcastle I-2 (I-2), Poulvac NDW, F 

(Asplin) and clone30 are all live vaccines of avirulent strains that are used as primary 

vaccines. Mukterswar, Roakin and Komorov are live mesogenic vaccines that are used as 

secondary vaccines because they can cause clinical disease in susceptible host that did not 

receive primary vaccination (Meulmans, 1988; Animal Health Australia, 2010). 

Recombinant vaccines are also commercially available an example is fowl pox virus which 

expresses surface antigen of NDV (Meulmans, 1988). 

2.2 Newcastle Disease in Village Chickens 

Newcastle disease is the major constraint limiting village chicken production in Africa 

(Spradbrow, 1988; Bell, 2009). The disease has been reported as among the four major 

diseases constraining village chicken production (Bell, 2009). Village chickens in Nigeria 

are susceptible to ND in which the velogenic form can wipe out the whole flock 

(Spradbrow, 1988). A study on chicken mortality attributes ND as responsible for the 

highest mortality among the viral diseases of chickens in Nigeria (Abdu et al., 1992). 
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Newcastle disease should be suspected in the field (where there is no laboratory and no 

avian influenza) when there is high mortality (>50%) in chickens in three or more 

neighbouring households (Ahlers et al., 2009). 

In Nigeria, ND causes the highest mortality in village chickens (Abdu et al., 1992) The 

disease in village chickens has seasonal occurrence that has been associated with festivities 

(Manchang et al., 2004, Nwanta et al., 2006, Okwor, et al., 2011, Saddiq et al., 2011). 

Studies documenting the occurrence of Newcastle disease in village chickens has been 

reported in: Abuja (Abraham et al., 2014a); Borno State (El-Yuguda et al., 2007); Delta 

State (Abraham et al., 2014b); Jigawa State; (Wakawa et al., 2009); in Kaduna State 

(Nwanta, 2003); Nassarawa State (Yakubu, 2010); Plateau State (Musa et al., 2009); Yobe 

State (Sule et al., 2013); and Zamfara State (Jibril et al., 2014). 

The disease is influenced by the extensive system used in producing village chickens that 

allows the intermingling of chickens from different household to scavenge around for food 

during the day (Nwantaet al.,2008; Sule et al., 2014). The existence of village chickens as a 

flock and their convergence in an enclosed area also affect the occurrence of the disease 

(Nwantaet al., 2008). 

2.3 Control of Newcastle Disease in Village Chickens 

While control of ND follows general control measures for diseases, peculiar problems are 

encountered in the control of the disease in village chickens (Ahlers et al., 2009). 

Biosecurity, hygienic measures, vaccination, restriction of movement of birds, 

decontamination and improvement in the husbandry or management of chickens are among 

the measures employed to control the disease (Ahlers et al., 2009). 
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2.3.1 Vaccination of village chickens against Newcastle disease 

Vaccination alone can increase household income derived from poultry by 40-60%. 

Vaccination with improvement in management can increase income from poultry by 80% 

(Sonaiya, 2009).  

According to Dolberg (2003), village chicken production should not be contemplated 

without programme for vaccination against ND. Vaccine against Newcastle disease could 

be live, inactivated or recombinant (Young et al., 2012).  

Ita-new and NEWCAVAC are inactivated vaccines that have very good immunogenicity, 

poor transmissibility with moderate thermostability and can be used for vaccination of 

village chickens against ND. Inactivated vaccines have to be injected and may require some 

skill to vaccinate chickens (Young et al., 2012).  

There are about eight different types of live vaccines that are used to control ND (Young et 

al., 2012). The immunogenicity of these vaccines varies with the pathotypes of the virus. 

Of these live vaccines, thermostable heat resistant Newcastle disease vaccines  NDV4HR, 

and NDV I-2 are avirulent; Lasota, Hitchner B1, are lentogenic live vaccines that offer 

moderate protection against ND; while, Mukteswar and Komarov are mesogenic vaccines 

that offer good protection but have to be administered via injection and are only given after 

a priming dose with lentogenic or avirulent vaccines. Live vaccines require cold chain 

facilities that are practically not available in the rural communities (Young et al., 2012). 

The vaccines also come in large doses making it difficult to administer to village chickens 

which traditionally have smaller flock size of different age categories (Young et al., 2012). 

Newcastle disease Thermostable I-2 and NDV4HR vaccines have been found to be 

practically suitable for village chicken production because of their ability to remain viable 
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for many days even without cold chain facility, smaller doses, lower cost and ease of 

administration (Young et al., 2012). While, NDV4HR is a commercial vaccine, I-2 is not a 

commercial vaccine. Thermostable I-2 vaccine like NDVHR, offers the advantage of being 

live, thermo tolerant, not virulent for chickens, spread by contact between chickens, 

provokes antibody response similar to NDV4HR, grows to high titre in the allantoic cavity 

of embryonating eggs and does not harm chicken embryos inoculated via the allantoic 

cavity.  

When protected from sunlight, heat and fluctuating temperature, I-2 vaccine will retain 

higher infectivity. Freeze dried I-2 can retain a titre >10
6
EID50 for 12 months at 4

o
C, for 

two months at 28
o
C and two weeks at 37

o
C. The wet vaccine diluted 1 in 4 with 2% 

gelatine can retain high titre at 4
o
C for two months and at 28

o
C for 7-14 days.  

Thermostable vaccines had been tested in village chickens with success in African 

countries like Ghana, Senegal, Tanzania and Nigeria (Young et al., 2012; Nwanta et al., 

2005). 

2.3.2 Management of village chickens 

 “The first step out of poverty is to learn how to rear village chicken” (Dolberg, 2003) since 

village chickens represents an existing resource whose productivity can be improved with 

modest input (Copland and Alders, 2009). Learning how to manage chickens could position 

a farmer to rise economically through the stage of owning a chicken to that of owning a 

cow- the ultimate goal of livestock farmers (Dolberg, 2003; Copland and Alders, 2009). 

Low input, low labour requirement and positive environmental impact are among the 

advantages associated with village poultry production (Copland and Alders, 2009).  
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A small improvement in the management of village chickens can result in significant output 

of poultry product (Sonaiya, 2009). A small improvement in village chicken production 

could contribute chicken products as compared to similar improvement in commercial 

poultry production (Sonaiya, 2009). The ultimate beneficiaries to improvements in village 

chicken production are resource poor farmers that are likely women and children (Alders, 

2009). 

Circumstances that contribute to the development of the disease are called risk factor 

(Cynthia and Scott, 2010). The goal of management is to identify and mitigate such risk 

factors as they relate to the disease agent, environment, or the host to facilitate productivity 

of animals (Cynthia and Scott, 2010). Identification of such risk factors of diseases within a 

community is the goal of epidemiology.  

Management practices for improvement in village chicken production should address 

selection of good breeds, hatching of good fertile eggs, survivability of chicks, disease 

control, hygiene, and good record keeping (CTA, 2007). Riise et al. (2004) made the 

following additional recommendations for improved management of village chickens: (1) 

Good housing, perches, shelter and nest (2) Day and night basket, (3) Clean water and feed 

supplementation, (4) The use of lime or disinfectant to wash houses, (5) Separation of adult 

from young chicks except their mother hens (6) Separation of sick from healthy and the 

treatment of sick ones, (7) Burial or burning of dead birds. (8) Sales of non productive 

chickens (9) Cleaning of chicken house and the use of dry litter and (10) vaccination 

against prevailing disease. 
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The performance of village chickens is depended on genetic resources of the chicken, 

feeding practices, prevalence of disease, prevention and control and flock management 

(Othieme et al., 2014). A study on the management of village chickens in Yobe State, 

Nigeria (Sule et al., 2013) identified lack of vaccination, disease, high chicken mortality, 

lack of extension services as among the major management constraints that can affect 

village chicken production. Understanding and overcoming such constraints are critical to 

improvement of village chicken production. 

2.4 Village Chicken Production 

There are over 300 breeds of domestic chicken species (Gallus domesticus) all over the 

world that can be classified into three main categories: pure commercial breeds, hybrid and 

local breeds or land races (van Eackren et al., 2006). Commercial breeds and hybrids could 

further be categorized as egg laying for egg production, an example is White Leghorns; 

broiler for meat production exemplifiedby White Cornish and White Plymouth Rock; or 

dual purpose that is meat and egg production like Rhode island red and New Hampshire 

(van Eackren et al., 2006). 

Local breeds are adaptable to local conditions and can resist disease better than the 

commercial breeds (van Eackren et al., 2006). They are light weight and lay smaller eggs 

and can be distinguished by their appearances, examples are frizzle feather, dwarf and 

naked necks (FAO, 2004; Yakubu, 2010). 

Village chickens also known as rural, indigenous, scavenging, domestic or family chickens 

are the common type of chickens in rural areas (Ahlers et al., 2009). They belong to the 

species Gallus gallusdomesticus and constitute over 96% of the rural poultry population in 
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Africa (FAOSTAT, 2012). Rural poultry also called family poultry or backyard poultry 

refers to chickens, ducks, guinea fowls, turkeys and pigeons (Bagnol, 2012). Among the 

four systems of production: small extensive scavenging, extensive scavenging, semi-

intensive and intensive system (Bagnol et al., 2014), rural poultry are commonly raised 

under the extensive system of production. Village chickens are owned by rural people for 

the purpose of income or food and to meet social obligations and payment of school fees 

etc. (Alders, 2009). 

In contrast to commercial poultry production, village chicken production is low but could 

be improved with better nutrition for disease control and shelter from predation (Ahlers et 

al., 2009). Village chickens are raised in an integrated farming system, comprising of 

mixed age groups with minimal labour of less than one hour a day, without or with housing 

made of local material; nutrition is derived from local resource base, leftover food, and 

cereals (Ahlers et al., 2009). Village chickens have little fat, pleasant flavour and tougher 

texture; they are adaptable with good flight skills that can enable them escape from 

predators; they fend on their own; and reproduce by natural incubation with a good 

mothering ability (Ahlers et al., 2009). Disease control is often limited to ND vaccination, 

and they produce little environmental impact (Ahlers et al., 2009). 

Trade in live bird markets are the likely major source of infection (Alexander, 1988). 

According to Alexander (1988), the maintenance of ND outbreaks in village chickens may 

be due to: cycling of infection within the village chicken population-where it takes weeks 

for the infection to pass through a flock and months for the infection to pass through a 

village under village conditions.  Other domestic birds like ducks, turkeys and guinea 
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fowls, etc. can harbour the NDV and may or may not develop any clinical sign, but, can 

transmit the virus to other susceptible chickens. 

Carrier chickenshas not been established but vaccinated chickens can be infected by wild 

virus from which susceptible chickens can be infected. Wild birds do harbour NDV of 

varying strains that could infect village chicken when they come into contact with them. 

Also, the physical environment could protect the virus shed in faeces by infected birds for 

more than three months at a temperature between 20-30
o
C and beyond three months at a 

temperature lower than 20
o
C. 

2.5 Participatory Epidemiology 

Participatory epidemiology (PE) is the application of participatory methods to improve our 

understanding of disease and options for disease control (Catley et al., 2012). 

The methods of PE are based on Participatory Rural appraisal and Rapid Rural Appraisal 

(Mariner et al., 2011). These methods are qualitative in nature and have been proven to aid 

disease reporting by improving the sensitivity of disease report (Mariner et al., 2011). 

Participatory approaches have been recognized as part of veterinary practice especially 

during clinical examination when history taken and physical examination were conducted 

on sick animals (Mariner et al., 2011). Participatory methods have been used in the 

surveillance of Rinderpest, highly pathogenic avian influenza and Foot and Mouth disease 

(Mariner et al., 2011). Participatory approaches can be used to rapidly assess disease 

situation, to aid disease reporting and assess effectiveness of disease control programmes. It 

has application for both research and surveillance. It is an approach to practical 

epidemiology that enables farmers to shape research, animal health, disease surveillance 

and public health (Jost et al., 2007).  
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Timely information on animal health and husbandry could be obtained by PE at a lower 

cost in contrast to quantitative research which has been found to be expensive and time 

consuming. PE could be used where sampling frame is difficult to construct due to the 

scattered nature of the population or due to remoteness of study areas (FAO, 2000). 

Participatory epidemiology could be used for situational analysis. Situational analysis refers 

to activities that shows gaps in information flows between farmers and other stake holders 

who could be researchers, extension workers; it can also refer to the actual extent to which 

farmers know the effect and impact of agriculture related services (CTA, 2013).  

PE in the context of situation analysis is used to obtain a general overview of community 

animal health related problems and priorities, investigation of specific animal health issue, 

determining the effectiveness of animal disease control projects or programmes and 

improving the sensitivity of animal disease surveillance (FAO, 2000). 

Projects refer to a one off activity to create or determine product or services aimed at 

bringing about a beneficial change which are short term, while programme refers to several 

projects that spreads over a long period  with a higher level of objectives that target 

improvement in the livelihood of programme beneficiaries (CTA, 2013).  

To determine the effectiveness of an animal disease control programme or project will 

require the use of monitoring, evaluation and impact assessment. Monitoring seeks to find 

out among stake holders, if the delivery of project or service is going according to plan; 

evaluation tries to find the benefit or the lack of benefit of a project or service among 

stakeholders with suggestions for improvements; while, impact assessment is evaluation 
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done in the long time that focuses on the changes a project or programme brings about in 

the behaviour, lives and livelihoods of its stakeholders (CTA, 2013). 

Participatory approaches are based on flexible programmes or checklist, systematic and 

documented methodologies, specific recording of data, triangulation, respect for people and 

knowledge, willingness to learn and iterative analysis of results (FAO, 2000). 

A description of some of the methods and tools of PE by Bagnol et al., (2014) include: 

informal interview, visualization method and ranking and scoring methods. 

Informal interview methods referred to as semi-structured interview are used for 

identification of specific needs and can be combined with ranking and scoring and 

visualization methods. Discussion could focus on time line that is used to identify the 

history and timing of disease events; on family roles and access or control and benefits to 

identify ownership, control over benefits of poultry production and gender related 

activities; and/or on dreams realized and visioning to identify indicators and discuss how to 

measure the benefits and changes expected by men and women. Involvement of discussants 

in transects or walking tours is used by technicians to develop maps locating main 

infrastructures, scavenging areas and biosecurity issues (FAO, 2000, Bagnol et al., 2014).  

Visualization methods comprise: (a) Participatory mappingis used to look at specific agro-

ecological and social situation and discuss their implications on biosecurity (b) Seasonal 

calendars which is used to obtain seasonal variation in disease incidence in line with 

seasonal variation in human livelihood (c) Proportional piling is used for estimating age 

structure, disease incidence, impact of vaccination, mortality estimates, etc. (d) Radar 



38 
 

diagram is used for analysis of disease control strategies (e) Venn diagram is used in well-

being stratification exercise and analysis of community structures (Bagnol et al., (2014).  

Ranking and scoring methods (a) Counting is used for identification of consumption and 

sales of chickens and eggs (b) simple ranking, pair wise ranking and proportional piling 

exercise are used for analysis of disease control strategies, ranking of activities according to 

their contribution to household income. (c) Proportional piling is a simple scoring method 

that is used for prioritization of livestock diseases or impact of project activity according 

defined indicators. (d) Matrix ranking is used for analysis of disease control options (e) 

Matrix scoring is used for local characterization of the clinical signs and causes of disease, 

local characterization of disease vectors, comparison of clinical diagnoses of livestock 

keepers and veterinarians, and analysis of veterinary service providers. (e) Before and after 

scoring is used to assess impact of veterinary service on the livelihoods impact of disease 

and impact of the project activities (Bagnol et al., 2014; FAO, 2000). 

Proportional piling has been described as a semi quantitative way for determining common 

priorities and requires participants to receive predetermined number of objects like stones 

or beans to pile according to the proportion of the importance of items like diseases that are 

being ranked, with the most significant problem eventually receiving the highest score 

(FAO, 2000). 

Ranking had been used in Nigeria to demonstrate the importance of Newcastle disease 

among disease of poultry (Ndahi and Kwage, 2011; Balaet al., 2012; Ndahi et al., 2012). 

Such information are useful to policy makers for planning an effective disease control 

programme for the benefit of village chicken owners (Bagnol et al., 2014).  
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CHAPTER THREE 

MATERIALS AND METHODS 

3.1 Study Area 

This study was carried out in Bauchi State, Nigeria. The state was created in 1976 

following the dissolution of north eastern State and the excision of Gombe State in 1996 

(INEC, 2008). Bauchi State occupies a land mass of 48,382 sq km that is located within 

latitudes 7
o 

52‟N and 8
o 

56‟N and longitudes 7
o
 25‟E and 9

o
 37‟E.  The state lies on the 

Bauchi plateau with dry and wet season and with a vegetation regarded as Savannah 

woodland. The state has river Hadejia in its northern part and River Gongola in its southern 

part. The state shares boundary with Kaduna, Benue, Yobe, Gombe, Plateau, Taraba, Kano 

and Jigawa States (INEC, 2008). The state has twenty Local Government Areas (LGAs), a 

human population of 5,515,300 (NPC, 2011) that belong to many ethnic groups whose 

occupation is mainly farming and a village poultry population of about 5,832,750 (Adene 

and Oguntade, 2006). 

3.2 Sampling Frame 

The study was carried out in nine communities (Chinade, Gamawa, Shira, Kafin-Madaki, 

Jalam, Sade, Kutaru, Dass, Toro and Udubo) (Figure 3.1) randomly selected from a list of 

towns in Bauchi State (Appendix I) with Gongoro and Kutaru villages replacing Sade and 

Tafawa Balewa towns for logistical reasons. Three communities were drawn from three 

LGAs in each of the three senatorial districts of Bauchi State (Figure 3.2).  

Incidentally, the headquarters of each LGA was also Area Veterinary Offices (AVOs) 

(Figure 3.2). Nine of these LGAs had Azare, Dambam, Darazo, Dass Gamawa, Ganjuwa, 
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Tafawa Balewa, Toro and Yana as their headquarters and AVOs that submit monthly 

disease reports to the office of the Director of Veterinary Services (DVS) Bauchi State. 

3.3. Sample Design 

3.3.1 Data (monthly disease report) for determination of the prevalence of Newcastle 

disease in poultry  

A retrospective examination of a 60 monthly disease reports from June, 2010-May, 2015 

submitted by the Area Veterinary Officers of Azare, Dambam, Darazo, Dass, Gamawa, 

Ganjuwa, Tafawa Balewa, Toro and Yana to the office of the DVS, Bauchi State were 

purposively examined to determine the prevalence of ND in poultry. 

3.3.2 Sample size for participatory epidemiological study 

To conduct this study no specific sample size was used. Community animal health workers 

(CAHW) residing in the study communities were used as key informants in this study. All 

the key informants were identified and contacted with the aid of the DVS, Bauchi State. 

The duty of the key informant was to arrange a meeting with community leaders, livestock 

farmers and traders. Discussion with this group of people was referred to as focus group 

(FGD). 

All the persons invited by the key informant that were in attendance were engaged in FGD 

to generate information on the importance of ND in village chicken. 
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Figure 3.1: Map of Bauchi State showing the nine communities studied with Bauchi the State capital (Garba, 2016).
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Figure 3.2: A flow chart showing Bauchi State, Senatorial districts, Local Government 

Areas and their Headquarters (Area Veterinary Offices) and studied communities. 
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3.3.3 Sample size for determination of seroprevalence of Newcastle disease  

 

Blood samples were obtained from village chickens (adult and growers) between January 

and February 2014 (Appendix VIII). Chicks were excluded from serological sampling 

because village chicken farmers considered them too small for blood collection. Serum was 

extracted from the collected blood sample for detection of ND antibodies. Sample size was 

calculated using the formula outlined by Joachin (1998): 

n = p x (100 –p) x z
2
 

d
2 

Where: n = sample size, p = anticipated prevalence (56.3) (Nwakiti, et al., 2010), d= 

desired precision (.05) andz = appropriate value from the normal for the desired confidence 

(1.96). 

A total of 378 serum samples were computed from an expected prevalence of 56.3% 

(Nwakiti, et al., 2010). The sample size was increased fourfoldfrom 378 to1512 to obtain a 

result comparable to that of random sampling (Martinset al., 1987). The sample size was 

divided by 9 (which was the number of communities included in the study) and further 

subdivided by 20 (which is the maximum number of chickens to be sampled per household 

(HH) following the recommendation of CEC (1992) to obtain 8.4, which was the number of 

HHs to be sampled. Accordingly, 20 chickens were to be sampled from eight HHs in nine 

communities giving 160 chickens to be sampled per village and a total of 1,440 samples for 

the whole study 

3.3.4 Sample size for detection and isolation of Newcastle disease virus        

Cloacal swabs were obtained from village chickens with swab sticks (Appendix VIII) and 

used for detection of NDV. The sample size used for molecular screening of ND virus was 
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288. The number was calculated based on the pooling of 5 cloacal swabs from the sample 

size of 1,440 chickens calculated above for serological studies. Accordingly, a total of four 

pooled cloacal swabs were obtained per HH, 32 pooled cloacal swabs per village leading to 

an overall total estimate of 288 cloacal swabs.  

Suspension of cloacal swabs that were positive by molecular screening were inoculated into 

9-11 old embryonated eggs for detection of NDV isolate. 

3.3.5 Sample size for the study of the management of village chicken 

A representative member from each of the 72 HHs selected for serological studies were 

administered questionnaire on the management of village chicken. The format of the 

questionnaire was attached in Appendix II. 

3.3.6 Sample size for assessment of acceptance and benefit of vaccination against 

Newcastle disease 

Representative members from each of the 72 HHs were engaged in the assessment of 

acceptance and benefit of vaccination of village chickens against Newcastle disease. 

3.4 Procedures 

3.4.1 Retrospective study to determine the prevalence of Newcastle disease 

 

Content analysis of monthly disease reports from June 2010-May 2015 presented at the 

office of the DVS, Bauchi State was done. All poultry cases and all cases of ND submitted 

during this period were extracted from the reports to determine the prevalence of ND cases, 

monthly specific rates of cases of ND and odds ratio. 
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3.4.2 Participatory epidemiological study to determine importance of Newcastle  

disease 

 

Check list questions were used to guide semi structured interview with focus groups (FGs). 

Focus group discussion (FGD) were held in eight of the studied communities to identify 

common diseases affecting village chickens with subsequent proportional piling exercise 

and pair wise ranking to determine which of these diseases are important to these 

communities. Photographs were used to complement FG (Appendices X, XI, XII).To 

undertake proportional piling exercise 5 to 30 beans were shared among participants to pile 

for important disease among common diseases of village chickens prevailing in each 

community (Appendices XI, XII).  

Pair wise ranking on common diseases of village chickens done to compare in pairs which 

disease receives the highest score of importance. Participants of FG were also asked about 

the seasons they commonly encountered Newcastle disease in their chickens.  

Other PE tools like mapping, simple ranking and gender activities were undertaken and 

shown as pictures in (Appendices V and VI). 

3.4.3 Determination of the seroprevalence of Newcastle disease 

3.4.3.1 Bleeding of chickens 

Between 1.5 -2 ml of blood were obtained from the brachial vein of adult chicken using a 5 

ml syringe and a 23-gauge needle (Appendix VIII). The syringe containing the blood was 

kept in a slanted position until clotting was achieved following the methods described by 

Ahlers et al. (2009). Serum was decanted from the syringe into labeled cryovials and 

transported on ice to Avian Influenza Diagnostic Virology Laboratory National Veterinary 



46 
 

Laboratory Institute (NVRI), Vom, Plateau State where samples were refrigerated at -20
o
C 

until processed. 

3.4.3.2 Haemmagglutination  and Haemmagglutination Inhibition test  

Haemagglutination (HA) and Haemagglutination inhibition test (HIT) were performed 

using the beta technique against 4HAU of the virus antigen following the procedure 

described by OIE (2012) (Appendix IV).  Antibody titre levels equal or higher than 4log2 

were considered positive. 

3.4.4 Detection of Newcastle disease virus 

3.4.4.1 Collection, transportation and storage of sample 

All the 281 pooled cloacal swabs obtained from the cloacae of village chicken were placed 

in a tube containing 3.5 ml virus transport media and transported on ice to Diagnostic 

Virology Laboratory at NVRI Vom where it is kept in fridge at -20
o
C until processed. 

3.4.4.2 Extraction of ribonucleic acid 

Ribonucleic acid was extracted from the cloacal swab using the Qia Amp Viral RNA mini 

kit (QIAGENE GmbH, Germany) following the manufacturer‟s instruction. Briefly, a 

mixture of about 560 µl of buffer AVL and carrier RNA and 140 µl of the sample were 

vortexed for 20 seconds, and kept at room temperature (27
o
C) to facilitate the lysis of the 

virus. Another 560 µl of the buffer was further added and spinned for 10 minutes. Half of 

the mixture 630 µl were placed in a 2 ml collection tube and centrifuged at 6000 x g. 

Collection tube was replaced with the old tube discarded. To the new collection tube 500 µl 

of AW1 was added and centrifuged for 6000 x g for 1 minute. The 2 ml collection tube was 

replaced and 500 µl of AW2 was added and centrifuged for 20, 000 x g for 3 minutes. The 

mini spin column was replaced and centrifuged at 6000 x g for 1 minute. Elution was done 
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in 1.5 eppendorf tube with 60 µl AVE buffer. RNA extracts were kept in a refrigerator at -

20 
o
C. 

3.4.4.3 Reverse transcriptase polymerase chain reaction (RT-PCR) for detection of 

Newcastle disease virus 

Conventional single tube RT-PCR was carried out on the extracted RNA using an in-house 

protocol for screening of NDV developed at the NVRI, Vom, Plateau State, Nigeria in 

2014.Each of the eluted RNA was tested using the forward primer: (1) APMV-1 M4079F 

5‟-AAGGAGCCTTGATCTATCTGTCGG-3‟ and (2) a reverse primer APMV-1 

M4337R 5‟-TGTGCCCCTTCTCCAGCTTAGTA-3‟ in a One step RT-PCR with a final 

reaction volume of 25 µl.  

The One step PCR Kit was obtained from Qiagen and used following the manufacturers 

instruction. Briefly, 11.5 µl of Nuclease free water, 5.0 µl of 5x PCR buffer, 0.5 µl dNTPs, 

1.0 µl APM-1 M4079 (10 uM), 1.0 µl APMV-1 M4337 (10 µM), 0.5 µl Enzyme mix, 0.5 

µl Rnase inhibitor giving a total of 20 µl to which RNA template of 5 µl was added. 

Amplification was carried out in a GeneAmp PCR System 9700 Thermal Cycler (Applied 

Biosystems). The cycling conditions were 45
o
C for 60 minutes to enable reverse 

transcription of RNA to complimentary DNA; and at 94
o
C to inactivate reverse 

transcriptase enzyme and activate Taq polymerase enzyme. A 3-step amplification of  40 

cycles of denaturation at 94
o
C for 45 seconds, Annealing at 60

o
C for 45 seconds and 

extension at 72
o
C for 45 seconds and final extension at 72

o
C for 5 minutes. Positive control 

was obtained from NVRI, VOM Diagnostic Virology Laboratory while RNASE free water 

was used as negative control. 
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3.4.4.4 Detection of Amplicons 

Polymerase chain reaction products (amplicons) and dyes (blue/green, Promega
R
) were 

mixed in a ratio of 2:8. The gel was placed in an electrophoresis tank and set at a voltage of 

120 V for 35 minutes. RNase free water was used as negative control while positive NDV 

obtained from Diagnostic Virology Laboratory, NVRI, Vom, was used as positive control. 

Amplicons generated were visualized with BIO-RAD Molecular Imager 
R
 U.S.A. Expected 

band of ND was considered positive at 280bp. 

3.4.4.5 Isolation of Newcastle disease virus 

Isolation for NDV samples positive by RT-PCR was done following the protocol of the 

OIE (2012) with about 0.2 ml of clarified samples from cloacal swabs that were positive for 

NDV by RT-PCR being inoculated into 9-11 day old embryonated fowls egg. The eggs 

were of minimum disease free obtained from NVRI, VOM. 

Briefly, the procedure involved obtaining eggs that are required to achieve inoculation for 

the isolation of NDV. These eggs are inspected and candled. Infertile and cracked eggs or 

eggs contaminated with faeces or poor shaped were discarded. The viable eggs were 

cleaned with gauze moistened with 70% alcohol.  

The incubator was warmed and eggs were placed into it at 37.5
o
C and between 60-65% 

humidity. Eggs were candled at 8 or 9 days before inoculation with a candling lamp with 

the blunt end of the egg held against the socket of the candling lamp. Eggs with living 

embryo were marked at 2-3 cm above the air sac.  

To inoculate, viable eggs that were brought out of the incubator and packed into tray with 

air sac uppermost were drilled around the marked areas that delimited the air sac. A hole 
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was drilled above the air sac. Identification number of the sample was recorded. About 1 ml 

of clarified supernatant from the cloacal swabs of samples that were positive by RT-PCR 

was inoculated into the allantoic cavity using a 1 ml, 25G syringe. The hole was sealed with 

glue. The eggs were incubated for 4 days. Inoculated eggs were candled daily to check for 

embryonic death. Number of deaths was checked daily. All eggs were chilled at 4 
o 

C after 

day 4. Eggs were opened under a laminar flow cabinet. About 10 ml of allantoic fluid were 

collected from each egg out of which a drop was placed on a tile to be tested for HA. 

Undiluted allantoic fluids were used for a second passage when the first passage was 

negative. Embryo mortality after the first day passage were considered non specific.  

Rapid HA test was performed on a tile. A drop of blood was mixed with 1% RBC 

suspension. The fluids were allowed to mix. Results were read after 60 seconds. 

Observation on aggregation of RBC was done. Haemagglutination inhibition test was done 

with positive antiserum obtained from the NVRI, Vom to check for neutralization of the 

virus.  

3.4.5 A study on the management of village chickens 

A questionnaire on management of village chickens was administered on one volunteering 

member in each of the 72 HHs. Preference was given to the HH member that was actively 

involved in the management of chickens. The questionnaire was administered through an 

interview format. 

3.4.6 Assessment of the level of acceptance and benefits among farmers following 

vaccination against Newcastle disease in village chickens 

Vaccination of village chickens was done with thermostable Newcastle disease I-2 vaccine 

which was obtained from National Veterinary Research Institute (NVRI), Vom, Plateau 
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State, Nigeria and transported on ice to Communities. Vaccination was conducted via the 

eye drop for all the village chickens (Appendix VIII) within the households understudy and 

subsequently in some neighbouring households of the 72 participating HHs. 

Two vaccination exercises were conducted in all the 72 households participating in this 

study. The vaccination was carried out three months apart. Proportional piling exercise was 

used to assess the acceptance by farmers of vaccination against ND in village chickens and 

the benefit in terms of flock increase. 

3.5 Data Analyses 

Data obtained were analyzed using SPSS version 20.0: Chi square, fisher exact test and 

odds ratio were used to determine the strength of association between categorical variables, 

values of p<0.05 were considered significant. 

Prevalence for cases of ND, ND antibodies and NDV were calculated following the 

formula outlined by bennette et al. (1991): 

Where prevalence:  

 

=Number of samples positive for ND cases or antigen or antibodies x 100 

              Total number cases or sera or cloacal swabs examined. 

 

 

Results generated from PE was summarised in tables according to the themes and discussed 

together with photographs of some of the events. Kendall correlation coefficient was used 

to determine the level of agreement among the results of proportional piling on common 

diseases of village chickens in all the communities. 
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CHAPTER FOUR 

RESULTS 

4.1 Prevalence of Newcastle Disease in Poultry 

An overall ND prevalence of 11.6% was obtained from the study (Table 4.1). The total 

number of ND cases was 26,166 out of a total number of other poultry cases of 225,891. 

The highest ND prevalence of 13.1% with an odds ratio (OR) of 1.29 was reported from 

Toro AVO. The lowest prevalence of zero (0) was obtained from Ganjuwa and Dass AVOs 

who did not report any case of ND. 

Reports of monthly distribution of ND in relation to other poultry diseases are shown in 

Table  4.2. Newcastle disease outbreak was mostly reported between the months of October 

to January and between the months of April and May. The monthly specific rate for ND 

was highest in November (44.4%) with an OR of 6.6 while the rate (2.2) was lowest in 

August with an OR of 0.19.  

4.2 The Importance of Newcastle Disease in Village Chickens 

Participants who were engaged in FGD in all the communities had mentioned disease, 

predation and poor housing as challenges encountered in village chicken production (Table 

4.3).Members of the FGD gave the highest score for important diseases of village chickens 

in their communities to ND by both proportional piling exercise and pair wise ranking 

exercise (Tables 4.4, 4.5 and 4.6). The respective proportional piling scores for ND in 

Chinade, Jalam and Udubo were 146/249 (69.9%), 35/105 (32.4%), and 183/261(70.1%) 

(Table 4.4); in Kafin Madakiand Gongoro were 149/244 (61.1%) and 80/183 (43.7%) 

(Table 4.5); and in Dass, Kutaru and Toro were 175/270 (64.8%), 126/243 (50.8%) and 

173/288 (60.1%), (Table 4.6) (Appendix XII). 
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The scores of pair wise ranking for ND in Chinade, Jalam and Udubo were four out of five 

(4/5), five out of six (5/6) and five out of six (5/6) (Table 4.4). The pair wise ranking scores 

for ND in Kafin Madaki and Gongoro were six out of seven (6/7), and (4/5) (Table 4.5); 

three out of four (3/4), five out of six (5/6) and four out of five (4/5) in Dass, Kutaru and 

Toro (Table 4.6), respectively. 

A summary of proportional piling results for Newcastle disease in relation to the total of 

other diseases piled in all the communities showed Newcastle was still the most important 

disease acrross the communities W=1 (P<0.05) (Table 4.7) 

All the FGDs had associated the period between November-February with major outbreaks 

of ND. A second lower period of occurrence of ND was said to occur around the month of 

May which coincides with the hot and early rainy season. The occurrence of ND was 

observed all year round in Kutaru and Toro (Table 4.8).  

The local names used to describe ND in the studied communities were Mai Kere and Farin 

Kashi, Kore and Jonga. The commonly mentioned clinical signs for identification of ND 

by the communities were: whitish (Farin Kashi) or greenish (Kore) diarrhoea, death of 

chickens in the neighbourhood (Mutuwan kajin unguwa), huddling (Takura) and groaning 

or choking or snick or rales (Ket/Kwat/Kirit) (Table 4.9). 

 

  



53 
 

Table 4.1: Prevalence of Newcastle disease cases from monthly disease reports 

asreported by Area Veterinary officers in poultry in Bauchi State, Nigeria.  

Area 

Veterinary 

Office 

Total 

number of  

poultry 

cases 

reported 

Number of 

cases 

ofNewcastle 

disease 

reported 

Prevalence 

of cases of 

Newcastle  

disease (%) 

Odds 

ratio 

CI at 95% 

Azare 53,949 5,647 10.5 Reference  

Dambam 11,515 856 7.4 0.6869 0.6373-0.7403 

Darazo 27,372 2,137 7.8 0.7244 0.6876-0.7631 

Dass 2,405 0 0.0 0.002 0.0001-0.0285 

Gamawa 20,978 900 4.29 0.3834 0.3567-0.4121 

Ganjuwa 11 0 0.0 0.3719 0.02190-6.316 

Shira 8,070  900 11.2 1.074 0.9965 - 1.157 

Toro 101,591 13,325 
13.1 1.291 1.249 - 1.335 

Total 225,891 26,166 11.6   

X
2
= 21.65   P < 0.0001 
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Table 4.2: Monthly distribution of Newcastle disease cases and cases of other diseases 

                of poultry in Bauchi State, Nigeria from June 2010-May 2015. 
Month ND cases Non ND cases Monthly  

specific rate 

Odd ratio CI at 95% 

January 4,592 38,264 10.7 Reference  

February 1,538 31,674 4.6 0.4046 0.3812 - 0.4295 

March 1,621 26,670 5.7 0.5065 0.4776 -0.5371 

April 994 11,969 7.7 0.6920 0.6442 -0.7434 

May 3,414 11,647 22.7 2.443 2.326 -2.565 

June 1,947 16,405 10.6 0.9890 0.9350 -1.046 

July 765 11,146 6.4 0.5719 0.5283 -0.6192 

August 305 13,334 2.2 0.1906 0.1695 - 0.2144 

September 593 8,955 6.2 0.5518 0.5050 - 0.6029 

October 2,974 12,541 19.2 1.976 1.879 -2.078 

November 3,553 4,442 44.4 6.665 6.317 - 7.033 

December 3,870 12,548 23.6 2.570 2.451 - 2.694 

X
2
 = 17900,        p<0.0001, ND= Newcastle disease, CI= confidence interval 
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Table 4.3: Challenges encountered by farmers in rearing village chickens in eight          

communities in Bauchi State, Nigeria. 

    
Communities 

   
Challenges Chinade Dass Gongoro Jalam 

Kafin 
Madaki Kutaru Toro Udubo 

Disease XX XX XX XX XX XX XX XX 
Predators XX XX XX XX XX XX XX XX 
Lack of 
housing XX XX X XX XX XX XX XX 
Lack of drugs X XX XX XX X X X X 
Lack of feed        X XX X XX X XX XX X 

Theft XX X X XX X X X X 
Lack of 
extension 
services               X X X X X XX X X 
Poor hatch XX X X X X XX X X 
Lack of 
vaccination        X X X XX X XX X X 

*XX indicates the presence of a problem, while X= not mentioned as a problem 
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Table 4.4: Ranking of diseases of village chickens in Chinade, Jalam and Udubo in Bauchi State, Nigeria. 

                                                            Communities 

 Chinade   Jalam   Udubo  

Common 

diseases/ 

clinical  

signs 

Proportional 

piling 

scores (%) 

Pair 

wise 

ranking 

Common 

diseases 

/clinical 

signs 

Proportional 

piling scores (%) 

Pair wise 

ranking 

scores 

Common 

Disease 

/clinical 

signs  

 

Proportional 

piling 

scores (%) 

Pair 

wise 

ranking 

Cold 23 (11.0) 3 Cold 17 (16.2) 4 Fever 9 (3.7) 4 

Newcastle 

disease 

146 (69.9) 4 Newcastle 

disease 

34 (32.4) 5 Newcastle 

disease 

183 (70.1) 5 

Fowl pox  13 (6.2) 0 Fowl pox 12 (11.4) 1 Fowl pox 16 (6.1) 2 

Lice 14 (6.7) 1 Lice 11 (10.5) 2 Lice 16 (6.1) 0 

Diarrhoea 13 (6.2) 2 Worms 15 (14.3) 0 Mite 10 (3.8) 1 

   Coccidiosis 16 (15.2) 3 Paralysis 27 (10.3) 3 

Score 209 (100)   105 (100)   261 (100)  
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Table 4.5: Ranking of common diseases of village chickens in Kafin Madaki and Gongoro in Bauchi State, Nigeria. 

                                                           Communities 

 Kafin Madaki   Gongoro   

Common 

disease/ 

clinical  signs 

Proportional piling 

scores 

(%) 

*Pair wise ranking 

scores 

Common 

disease/clinical 

signs 

Proportional  piling 

scores 

(%) 

*Pair wise ranking 

scores 

Newcastle 

disease 

149(61.1) 6 Newcastle 

disease 

80 (43.7) 4 

Mite 15 (6.1) 0 Hatching  33 (18.0) 0 

Soft tick 35 (14.3) 1 Lice 27 (14.8) 2 

Fowl pox 16 (6.6) 3 Cold 16 (8.7) 3 

Yellowish 

diarrhoea 

11 (4.1) 4 Fowl pox 27 (14.8) 1 

Greenish 

diarrhoea 

13 (5.3) 5    

Pile (prolapse) 0.0 (0.0)     

Head swelling 5 (2.0) 2    

Score 244 (100)     183 (100)   

*Pair wise ranking is in ascending order of magnitude 
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Table 4.6: Ranking of common diseases of village chickens in Dass, Kutaru and Toro in Bauchi State, Nigeria. 

                                                                                             Communities  

  Dass   Kutaru   Toro   
Common  
Disease/ 
clinical  signs 

Proportional 
piling scores 
         (%) 

Pair wise 
ranking scores 

Common 
disease 
/clinical 
Signs 

Proportiona
l piling  
Scores (%) 

Pair wise 
ranking 

Common 
disease 
/clinical 
Signs 

Proportiona
l piling 

Pair wise 
ranking 

 

*Whitish 
/greenish 
Diarrhoea 

175 (64.8) 3 Whitish 
diarrhoea 

126 (50.8) 5 Whitish 
diarrhoea 

173 (60.1) 4  

Cough 42 (15.6) 2 Cold 22 (8.9) 4 Cold 37 (12.8) 3  
Ectoparasite 17 (6.3) 0 Lice 16 (6.5) 0 Lice 26 (9.0) 1  
Fowl pox 36 (13.3) 1 Fowl pox 42 (16.9) 3 Fowl pox 37 (12.8) 2  
   Poor 

hatching 
22 (8.9) 2 Worms 15 (5.2) 0  

   Pasting of 
vent 

20 (8.1) 1     

Total  of piles 270   248   288   

*whitish /greenish diarrhoea (Farin Kashi, Mai kere or kore) are synonyms of Newcastle disease 
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Table 4.7: A summary of proportional piling scores for Newcastle disease to the proportional piling scores given to other 

poultrydiseases in eight communities in Bauchi State 

  Newcastle disease proportional piling score (%) according to communities 

Disease/clinical 

sign 

Chinade Jalam Udubo  Kafin 

Madaki 

Gongoro Dass  Kutaru Toro 

Newcastle 

disease 

*W=1 

146 (69.4) 34 (32.4) 183 (70.1) 149(66.4) 80 (43.7) 175 (64.8) 126 (50.8) 173 (60.1) 

Other disease 

of poultry 

63(30.6) 71 (67.6) 78 (29.9) 95 (33.6) 103 (56.3) 95 (35.2) 122 (40.2) 115 (39.9) 

Total score (%) 209 (100) 105 (100) 261 (100) 244 (100) 183 (100) 270 (100) 248 (100) 288 (99.9) 

*W=Kendall test was significant at P <0.05, chi squared value =8 
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Table 4.8: Seasonal occurence of Newcastle disease in village chickens in eight communities  of Bauchi State, Nigeria. 

 

                                                                                                            Month 

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

                                                                                                           Season 

 Community *Cold Cold Cold/ 
Hot 

**Hot Hot/ 
Rain 

***Rain Rain Rain Rain Rain Cold Cold 

Chinade X X X X X        
Dass X X         X X 

Jalam X X         X X 

Kutaru X X X X X X X X X X X X 
Gongoro X X X X X      X X 
Kafin 

Madaki 
X X X      X X X X 

Toro X X X X X X X X X X X X 
Udubo X X         X X 
*Sanyi, **Zafi, ***Damina
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Table 4.9: Case definition of Newcastle disease in eight communities in Bauchi State, Nigeria 

                                                                          Communities  
Local name of 

clinical signs Signs Chinade Dass Gongoro Jalam 

Kafin 

Madaki Kutaru Toro Udubo 

Farin Kashi/ 

Koren kashi 

Whitish/greenish] 

Diarrhea X X X X X X X X 

Tari Coughing 

  

X X 

 

X 

  Kumburin kai Swelling of the head 

    

X 

  Shakewa/gurnani/ Chocking/groaning/ 

        Ket/Kwat/Kirit Snick/rales X X X X X X X 

Tattara/Takura Huddling 

 

X X 

 

X X X X 

Hauka/Bori Madness 

 

X 

 

X X 

 

X 

 Rashin kuzari Weakness 

  

X 

    Tashin gashi Raised feathers 

 

X X 

    Mutuwan  kajin 

kajin unguwa 

 Chicken mortality                                    

in the neighbourhood                                 X X X X X X X X 

Zazzabi Fever X 

  

X 

    Sanyi Cold X 

   

X 

 

X X 

Yawu Salivation 

 

X 

   

X 

  kin cin abinci Inappetance 

   

X X X 

 *X=Occurrence of Newcastle disease 
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4.3 Seroprevalence of Newcastle Disease 

The result of serological survey for ND antibodies among village chickens is shown in Table 

4.10. All the villages sampled had chickens that were positive to ND antibodies by 

haemagglutination inhibition test. The overall prevalence of antibodies to ND virus was 36.4%. 

The prevalence was highest in Yana (55.7%) and lowest in Udubo (5.6%). 395 serum samples 

were positive at the titre of 4 log 2 which was the cut off point of haemagglutination inhibition 

test used in this study.  

4.4 Prevalence of Newcastle Disease Virus in Village Chickens 

Eighty (84) of the 281 cloacal swabs screened for APMV-1 were positive for NDV giving an 

overall prevalence 29.9% (Table 4.11). The prevalence of Newcastle disease virus was highest in 

Chinade (64.3%). The lowest prevalence was obtained from Dass and Gongoro where no 

Newcastle disease virus was detected. 

4.5 Common Practices of Raising Village Chickens 

The demographic characteristics of the respondents revealed that most of them were farmers 

47/72 (65.3%) who were mostly females 40/72 (55.6). 56/72 (77.8%) of the respondents were 

over 20 years (77.8%) with 71/72 (97.6%) of them married or widowed (Table 4.12). Most of the 

respondents had received some formal education 37/72 (54.5%) and 55/72 (77.8%) of them had 

more than 5 years experience of keeping village chickens. 

The testing for relationship due to management between the variables of ocupation, sex, age 

marital status and educational qualification of respondents versus HHs with ND seropositive 

chickenswas not significant (P<0.05) (Table 4.13). 
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Table 4.10: Seroprevalence of Newcastle disease in village chicken in Bauchi State,  

                    Nigeria. 

Community No. of sera 

examined for 

Newcastle disease 

 Antibodies 

No. of sera 

Positive for  

Newcastle 

disease  

Antibody 

Prevalence  

(%) 

Odds ratio CI at 95% 

Chinade 92 30 32.6 Ref  

Dass 131 72 55.0 2.522 1.447 -4.396 

Gongoro 135 32 23.7 0.6421 0.3561- 1.158 

Jalam 93 49 52.7 2.201 1.216 -3.985 

Kafin Madaki 132 42 31.8 0.9644 0.5457 - 1.705 

Kutaru 127 53 41.7 1.480 0.8448- 2.594 

Toro 110 41 37.3 1.228 0.6857 -2.199 

Udubo 143 8 5.60 0.1225 0.05308-.2826 

Yana 122 68 55.7 2.602 1.481 -4.573 

Overall 1,085 395 36.4   

*The cut off point used to calculate prevalence was 4 log2  
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Table 4.11: Number of isolates and prevalence of Newcastle disease virus and in nine communities in Bauchi State, 

Nigeria 

Community 

 

Total cloacal 

swabs examined  

for Newcastle 

disease virus 

Number 

of isolates 

of 

Newcastle 

disease 

virus 

Number of  

cloacal swabs 

 positive for 

Newcastle 

disease virus 

by RT-PCR 

Prevalence of 

Newcastle 

disease 

detection by  

 (%) 

Odd ratio CI at 95% 

Chinade 28 0 12 42.9 Reference  

Dass 32 0 0 0.0 0.02031 0.001 - 0.3650 

Gongoro 32 0 0 0.0 0.02031 0.001 - 0.3650 

Jalam 30 0 18 60.0 1.714 0.6157- 4.773 

Kafin Madaki 32 0 7 21.9 0.3733 0.1213- 1.149 

Kutaru 32 0 13 40.6 0.9123 0.3261- 2.552 

Toro 32 3 20 62.5 2.222 0.7887- 6.261 

Udubo 31 0 6 19.4 0.3200 0.0999- 1.025 

Yana 32 0 8 25.0 0.4444 0.1485- 1.330 

Overall 

prevalence 

281 3 84 29.9   

 

X
2
= 61.37   P < 0.0001  
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Plate III: RT-PCR product of M-gene, an expected product size of 280 bp were detected at lane 2(JC 21), 

 3 (JC 22), 4 (JC 23), 6 (JC 24), 7 (JC 26), 9 (JC27) 11(JC 29) from Jalam in Bauchi State, Nigeria. 

 

100bp 

300bp 

200bp 

100bp 

300bp 

200bp 
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The majority of the respondents reared village chickens for the purpose of generating 

income 33/72 (45.8%) (Figure 4.1). Only one respondent raises chickens for spiritual 

purpose.Village chickens were mostly bought from the market 48/72 (66.7%) and reared 

under an extensive system of production 72/72 (100%) with some form of housing 37/72 

(51.4%) that was locally made (Appendix VII, Table 4.14).  

Most of the respondents provide supplementary feed 68/72 (94.4%) and water. Village 

chickens were reared mostly together with other rural poultry 41/72 (56.9%) (Appendix 

VIII). None of the respondents kept any production records 72/72 (100%). Table 4.15 

shows that all but one, 71/72 (98.6%) of the farmers had experienced ND in their flock 

especially, during the cold season 42/72 (58.3%). Most of the farmers 44/72 (61.1%) had 

encountered ND in their flock within the last six month with greater than 50% mortality 

54/72 (75.0%) and during the cold season with mortality of 42/72 (58.3%).  

Among the health care practices respondents gave their village chickens (Figure 4.2), only 

sweeping of premises was practised by all the respondents. Respondents did not practice 

disinfection (100%) and they did not vaccinate chickens against ND. Chickens were 

permitted to roam about and mingle with chickens from other households 72 (100%). It was 

a common practice for respondents to sell sick chickens (80.6%) or to consume sick 

chickens (97.2%) in the absence of any buyer and, they mostly (68.1%) throw away the 

inedible parts and dead chickens on the garbage. From the study it was revealed (Figure 

4.3) that few of the respondents had some knowledge about vaccination against ND in 

village chickens (79.2%). None of them had vaccinated chickens against ND (100%). Most 

of them (56.9%) did not treat chickens with ND. But all the respondents had indicated 

willingness to pay for future vaccination if it is effective.  
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Table 4.12: Demographic characteristics of respondents who answered questionnaire

       on management of village chickens in Bauchi State, Nigeria. 

Demography 

Number of  

responses 

*(n=72) % 

Occupation 

  
 

Farmer 47 (65.3) 

 
Civil servant 7 (9.70) 

 
Trader, artisan and others 18 (25.0) 

Gender   

 
Male 32 (44.4) 

 
Female 40 (55.6) 

Age   

 
<20 years 1 (1.40) 

 
>20 years 71 (98.4) 

Marital status   

 
Single 1 (1.40) 

 
Married or widowed 71 (98.6) 

Education   

 
Non western or Informal 35 (45.6) 

 
Formal 37 (54.4) 

Experience in chicken Rearing   

 
<5 years 16 (22.2) 

 
>5 years 56 (77.8) 

*n=Total number of respondents 
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Table 4:13: Relationship between households with chickens positive for Newcastle  

         disease antibodies versus some demographic variables of respondents in  

         the studied communities. 

Key X
2
=chi squared test, OR= Odds ratio, CI = Confidence interval, No=number

Demography Number of 

households 

 

  

No. of households 

positive for 

Newcastle disease 

 Antibodies (%) 

X
2
 P 

value 

OR CI at 95% 

Occupation       

Artisan 8 7 (87.50) 1.931 0.7485 Ref  

Civil servant 8 7 (87.50)   1.00 0.0516- 19.37 

Driver 1 1 (100)   0.6000 0.0156- 23.09 

Farmer 45 42 (93.33)   2.000 0.1812- 22.07 

Traders 10 8 (80)   0.5714 0.0422- 7.745 

Total 72 65 (90.28)     

Sex       

Female 40 36 (90)  1.00 0.9310 0.1927-4.498 

Male 32 29 (90.63)     

Total 72 65 (90.28)     

Age       

<20 Years 1 1 (100)     

>20 Years 71 64 (90.14)     

Total 72 65 (90.28)     

Marital status      

Married or widowed 71 64 (90.14)     

Single 1 1 (100)     

Total 72 65 (90.28)     

Education      

Formal 37 35 (94.59)  0.2543 2.917 0.5269-16.5 

Informal 35 30 (85.71)     

Total 72 65 (90.28)     
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Figure 4.1: Respondents’reasons for rearing village chickens in Bauchi State, Nigeria  
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1%
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Table 4.14: Management practices employed by respondents to rear village chickens 

        in Bauchi State, Nigeria 

Village chicken management practice Number of  

responses 

*(n=72) (%) 

Source of chicken  

 Market 48 (66.7) 

 Gift 5 (6.90) 

 Market/gift 19 (26.4) 

Production system  

 Extensive  72 (100) 

 Semi-intensive or intensive 0 (0.00) 

Housing  

 Present 37 (51.4) 

 Absent 35 (48.6) 

Provision of supplementary feed  

 Yes 68 (45.8) 

 No 4 (5.60) 

Provision of water  

 Yes 72 (100) 

 No 0 (0.00) 

Chickens reared with other species  

 Yes 41(56.9) 

 No 31(43.1) 

Record keeping  

 Yes 0 (0.00) 

  No 72 (100) 

*n= Total number of respondents, ND= Newcastle disease 
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Table 4.15: Respondents experience of Newcastle disease in their flock of village chic 

 chickens in Bauchi State, Nigeria. 

Encounter with Newcastle disease 
Number 

Responses (%) (n=72) 

Encountered ND before 

 
 

Yes 71(98.6) 

 
No 1(1.40) 

Last encounter with ND  

 
<6 months 44(61.1) 

 
>6 months 27(37.4) 

 Mortality rate during the last ND outbreak 

 
High (>50%) 54(75.0) 

 
Moderate and low (<50%) 17(23.6) 

Season ND was encountered  

 
Cold season 42(58.3) 

 
Hot season 7(9.70) 

 
Rainy season 5(6.90) 

 
All season 17(23.6) 

n=number of respondents 
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Figure 4.2: Health care practised by respondents in rearing village chickens in Bauchi 

State, Nigeria.



73 
 

 

Figure 4.3: Knowledge and practices of respondents in relation to vaccination 

and medication given to village chickens against Newcastle disease in 

Bauchi State, Nigeria.
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Information on village chicken production for the majority of respondents came from 

multiple sources (32%) (Figure 4.4) with radio being considered the single most important 

source of information (29%) and school (3%) the least source of information on village 

chicken production among respondents. Information from extension services which is 

critical for improvement in village chicken production was however very low (7%) 

4.6 Level of Acceptance and Perceived Benefits of Vaccination of Village Chickens 

against Newcastle Disease among farmers in Bauchi State 

A total of 1139 chickens were vaccinated with NDVI-2 in the first vaccination exercise 

(Appendix XI, Table 4.16). Only 54 out of the initial 72 households were involved in the 

second vaccination that was done after three months. Rejection was experienced in 8 

households in Chinade and Jalam who did not continue to participate in the study, while, 

the study was not continued in Yana which had 8 Households. Also, some farmers in 

neighbouring households who had noticed a change in the flock of those who participated 

in the first vaccination had asked to be included in the vaccination of their chickens during 

the second vaccination exercise. Consequently, additional 64 households with 746 chickens 

from neighbouring households received one vaccination for their chickens (Table 4.16).  

Sixty eight (68) farmers were involved in the proportional piling exercise to assess 

acceptance and benefit of vaccination against ND. All the 68 participants with 5 beans each 

had piled 340 beans with no beans piled for rejection of vaccination (Table 4.17) 

(Appendix XIII). The proportional piling for changes in flock size was 338 for flock 

increase with 27 beans piled for no changes in flock size (Table 4.18) (Appendix XIII). 
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Figure 4.4: Respondents’ sources of information on village chicken production 

in   Bauchi State, Nigeria. 
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Table 4.16: Distribution of households that participated in vaccination of village  

         chickens against Newcastle disease in Bauchi State, Nigeria. 

 First vaccination Second vaccination supplementary 
vaccination to 
neighbouring 
households 

 Number of 
households 
vaccinating 
chickens 

Number of 
chickens 
vaccinated 

Number of 
households 
vaccinating 
chickens  

Number  
of 
chickens 
vaccinated 

Number 
household 
vaccinating 
chickens 

Number 
of 
chickens 
vaccinated 

Community 

Chinade 8 92 4 56 11 124 
Dass 8 131 8 139 16 165 
Gongoro 8 135 8 147 6 55 

Jalam 8 98 4 48 8 71 
Kafin 
Madaki 

8 132 8 118   

Kutaru 8 121 8 108 19 273 
Toro 8 165 6 110 4 58 
Udubo  8 143 8 88   
Yana 8 122 0 0 0 0 

Total 72 1,139 54 814 64 746 
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Table 4.17: Farmers’ level of acceptance of vaccination of village chickens against  

        Newcastle disease in Bauchi State, Nigeria. 

Community No. of 

participants 

No. of beans 

shared 

/participant 

Total piles for  

acceptance 

 of vaccination 

Total piles  

for rejection of 

vaccination 

Udubo 8 5 40 0 

Chinade 9 5 45 0 

Jalam 8 5 40 0 

Gongoro 10 5 50 0 

Kutaru 8 5 40 0 

Dass 9 5 45 0 

Toro 8 5 40 0 

Kafin Madaki 8 5 40 0 

Total 68  340 0 
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Table 4:18: Farmers assessment of changes in flock size following vaccination against 

Newcastle disease in chickens in Bauchi State, Nigeria. 

Community No. of 

participants 

involved in 

proportional 

piling 

exercise 

No. of beans 

shared to 

Participants 

Scores for  

increase in flock 

size 

Scores for  

decrease in flock 

size 

Udubo 8 10 and 5* 43 27 

Chinade 9 5 45 0 

Jalam 8 5 40 0 

Gongoro 10 5 50 0 

Kutaru 8 5 40 0 

Dass 9 5 45 0 

Toro 8 5 35 0 

Kafin Madaki 8 5 40 0 

Total 68  338 27 

* (5 participants received 10 beans while only 2 received 5 beans each)
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CHAPTER FIVE 

DISCUSSION 

The results show that cases of ND were part of the MDRs submitted from six of the eight AVOs 

to the office of the DVS, Bauchi State. The prevalence of cases of ND was 11.6%. The highest 

prevalence of ND cases reported from Toro appears to suggest a high circulation of NDV in this 

AVO. Circulation of NDV was probably due to a high commercial poultry activities taking place 

in Toro.  

Monthly disease reports from Ganjuwa and Dass did not include cases of ND perhaps due to the 

inability of veterinary staff to diagnose ND. Inability to pay attention to ND in village chickens 

as observed by Nwanta et al. (2008) may also be a reason why there were no reported cases of 

ND from these AVOs. The failure to report cases where disease is presumed to be endemic could 

lead to underreporting of a disease situation lending credence to the work by Gashash (2009) 

who observed underreporting of diseases in all the states in Nigeria. 

The 11.6% prevalence of ND cases obtained in this study was lower than 32.3% reported in 

Zaria (Sa‟idu et al., 2006), 52.23% in Maiduguri (Saddiq et al., 2011) and 55.5% in Gombe 

(Lawal et al., 2015). The low prevalence obtained in this study may be due to misdiagnoses and 

underreporting of ND cases much similar to the observation by Nwanta et al. (2008). 

Even though, the prevalence of ND from MDR was low, the report appears to show some 

seasonality in the occurrence of cases of ND. Newcastle disease was most likely to occur 

between the months of October to January and between May to June with the highest monthly 

specific rate (MSR) of 44.4 and an odds ratio (OR) of 35.0 in November. Cold stress and dry 

harmattan winds that increase airborne transmission of NDV may be responsible for high 
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prevalence that was observed from this reports similar to the suggestions by Manchang et al. 

(2004); Nwanta, et al. (2006); Sa‟idu et al. (2006); Okwor and Eze (2011); and Saddiq et al., 

(2011). 

A second high  peak prevalence of ND reported between May and June may be due to heat stress 

that depresses the immunity of chickens making them susceptible to diseases as suggested by 

Saddiq et al. (2011), and Okwor and Eze (2011). Furthermore, the need to finance crop for farm 

work may have the potential to increase trading of sick and healthy chickens and is likely to 

contribute to the reasons why a second high peak prevalence of ND was observed during the 

months of May and June.  

Conversely, cases of ND were lowest in August possibly because farmers had sold off their 

excess chickens and had left only the breeders to breed chicks in the case of village chickens or 

are raising another batch of chickens in the case of commercial poultry.  

A strategic vaccination programme against ND could be undertaken in August when the 

prevalence of ND was lowest and before the commencement of the cold season to facilitate the 

control of the ND as suggested by Okwor and Eze (2011) and Nwanta et al. (2008).   

Members of FGDs in all the studied communities had given the highest ranking scores to ND 

among all the common diseases of village chickens by both proportional piling exercise and pair 

wise ranking, implying that ND was regarded as the most important disease of village chickens 

in these communities. The proportional piling scores by all the communities given to the next 

ranked disease was not up to half of that given to ND in all the communities to further show how 

important ND was to village chickens.  
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The ranking of ND as the most important disease of village chickens in the study areas was 

similar to the works of Ndahi et al. (2011; 2012) in the neighbouring Plateau State; and Bala et 

al. (2012) in Nasarawa State. The knowledge that ND was the most important disease of village 

chickens may be useful in prioritizing it for the purpose of planning disease control in village 

chickens in Bauchi State. 

The score of the correlation test (W=1) further lend credence to the importance of ND in relation 

to the scores awarded to other diseases of village chickens.in all the studied communities. 

Focus group discussants locally named ND as Mai Kere Jonga or Farin Kashi (whitish 

diarrhoea), or Haukan Kaji. The most common signs used to identify ND by the members of the 

FGD were: whitish or greenish diarrhoea, chocking, groaning, snick or rales, huddling and 

mortality in chickens in the neighbourhood. Madness, swelling of head, salivation, cold and 

inappetance were clinical signs mentioned in some but not all the communities.  

The clinical signs presented were similar to classical clinical signs of ND (Chakrabarti, 2007; 

Cynthia and Scott, 2010; Young et al., 2012). The implication of these findings is that local 

people have good knowledge of the clinical signs of Newcastle disease.  

Obtaining information from local people about diseases of livestock is foundational to 

participatory epidemiology. Such knowledge could be harnessed to enhance our understanding of 

the epidemiology of ND in village chickens, evaluate efficacy of a control programme due to 

presence or absence of defined clinical signs. This will ultimately strengthen disease surveillance 

similar to the observation by Mariner et al. (2011).  

Given that members of the FGDs observed the occurrence of ND between the months of October 

to March similar to the observations in the MDRs gives further emphasis on seasonality in the 
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occurrence of outbreak of ND. Knowledge of seasonal occurrence of ND could be used in 

planning a vaccination programme that will lead to the control of the disease. Planned 

intervention should be undertaken before October which is the period ND outbreaks is likely to 

start. Although, October to March were the months most communities encounter ND, the disease 

was observed to occur throughout the year in Kutaru and Toro perhaps reflecting a changing 

pattern of the disease that could possibly be due to active trading of chickens as a result of 

gradual urbanization of such communities. Changing patterns of disease are of epidemiological 

importance as they have the potential to affect the design and timing of disease control 

programmes.  

The ND seroprevalence of 36.4% obtained among village chickens in this study was higher than 

34.5% in Yobe State (Sule et al., 2013), 31.2% in Nassarawa State (Salihu et al., 2012); 23.6% 

in Udu Local Government Area of Delta State (Abraham et al., 2014b) and 17% in the Federal 

Capital Territory, Abuja (Abraham et al., 2014a) and 14.l% among village chickens in Plateau 

State (Musa et al., 2009). However, the prevalence was lower than 56.3% reported within Bauchi 

Metropolis (Nwakiti et al., 2010) and 38.8% obtained among village chickens in Jigawa State 

(Wakawa et al., 2009). 

That the prevalence in village chickens was lower than 56.3% obtained in a previous study 

conducted within Bauchi metropolis may probably be due to concentration of chickens brought 

to the markets as a result of panic sales that are common before and during an outbreak. The 

lower prevalence experienced in this study may also be related to the many areas and number of 

chickens sampled in this study. The lack of association between HH with ND seropositive 

chickens and demographic variables of respondents means that the current way of managing 

chickens is not influenced by the demography of the respondents. 
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Detection of NDV by RT-PCR implies that further studies could be undertaken beyond the 

previous serological study. Since respondents from this study did not practice vaccination the 

possibility that a velogenic NDV are in circulation in the studied communities is high. The 

prevalence of NDV at 29.9% obtained in this study supports the view that ND is endemic in 

Nigeria. The presence of this virus among chickens represents a continual threat to newly 

hatched susceptible chicks and to commercial poultry. The prevalence of 29.9% was lower than 

the 36.4% obtained from serological test perhaps due to our inability to detect any virus in Dass 

and Gongoro. 

The presence of NDV is related to the activities of the virus among chickens in such 

communities. Such activities were highest in Chinade Toro and Jalam and lowest in Dass and 

Gongoro. Communities with low viral activity appear more susceptible to an attack by field 

strain of NDV. Chickens with high viral activity are likely to incubate the disease and poses 

greater threat to neighbouring HHs with susceptible chickens. 

The detection of the virus in the neighbouring State of Yobe State suggests a wide distribution of 

NDV (Garba et al., 2012).  

The presence of three isolates from Toro further confirms the presence of the virus in circulation 

in village chickens. These isolates could be used for further studies for characterization and 

phylogenetic studies. And especially, for the search of a locally adaptable thermostable vaccine 

strain that may be more immunogenic than other imported thermostable vaccines. 

Given that most of the respondents who answered the questionnaire on village chickens 

management were women (55.6%) raises the possibility of the use of village chickens as a tool to 
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attain the SDGs goal #5 of improving the livelihood of women in addition to goals #1 and #2 that 

target eradication of hunger and improvement of nutrition respectively. 

All but one respondent were above 20 years and married (84.7%). Being married implies that 

gender responsibilities related to village chicken production could easily be shared within the 

family, even though, it has been reported that labour was largely provided by women and 

children (Sonaiya, 2009). 

That a significant proportion of the respondents had no formal education (45.6%) may probably 

be related to inadequate schools and facilities, early marriage or the attendance of non formal 

Arabic schools. This knowledge could be useful in designing an extension programmes that 

could target either the formally or informally educated farmers to enable easy adoption of 

extension materials. 

The fact that most of the respondents had been involved in village chicken production for over 

five years (77.8%) implies that they have some level of interest in village chicken production and 

may even be making some profit out of it. It also implies that improvement in the production of 

village chicken may bring lots of benefit to the respondents. The reporting of income generation 

(45.8%) as the main purpose why respondents rear village chickens strongly supports the view 

that village chickens could be used as a tool for poverty alleviation that is essential for the 

attainment of SDGs. Poor household according to Sonaiya (2009) prefer to sell their chickens to 

generate money rather than consume them. The association between income and village chicken 

production was the basis for the use of village chicken as a tool for poverty eradication (Pica 

Ciamara and Otte,2010). The sales of village chicken could bring the money required to meet 

basic necessities of life which could result in poverty alleviation (Alders et al., 2009). Studies 
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conducted in Borno, Kaduna and Nasarawa States (Ajala et al., 2007; El-Yuguda et al., 2007; 

Yakubu, 2010) had all shown that farmers had reported income as their main purpose for rearing 

village chickens.  

The recognition by respondents of consumption as part of the purpose for raising village 

chickens could play a vital role in supplying meat and eggs to members of HH that own these 

chickens,and consequently, enable the attainment of SDG 2 that targets the elimination of hunger 

or malnutrition, food security and improvement in the nutrition of people. Festivities and 

medicinal reasons for keeping village chicken have the capacity to affect the social and religious 

lives of its owner. According to FGDs, periods of Festivities are related to periods when 

chickens are highly priced because of increase in demand of the chickens while low prices were 

common during periods when outbreaks of ND are anticipated. 

The findings that market (66.7%) were the main sources of the foundation stock of respondents 

represents a good source of infection to village chickens in the community as chickens were 

bought based on physical appeal, weight and alertness without giving consideration to 

subclinical infection; or its interaction with other chickens which may be sick within the market 

premises; or any certification of vaccination. The fact that chickens are bought from the market 

appear to be a cultural practice in many states (Ajala et al., 2007; Yakubu, 2010; Sule et al., 

2014) that health education is required to stop such practices. 

The practice by respondents of keeping poultry under an extensive system of production (100%) 

with minimal housing and some supplementation of feed (48.6%) were all characteristics of 

village chicken production system (Ahlers et al., 2009) that is associated with high mortality 
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(Nwanta et al., 2006) due to exposure to harsh weather, predators and neighbouring chickens that 

are incubating diseases.  

Although, some of the respondents‟ reared village chickens alone, most respondents rear village 

chickens with Guinea fowls and ducks (Appendix VIII). Studies (Oladele et al., 1996; Sule et al., 

2014) had demonstrated ND antibodies in these birds showing they could be infected by NDV 

and could retransmit the infection back to susceptible village chickens. A common practice that 

had the ability to increase disease transmission among different species was the foster mothering 

of keets of guinea fowls by chickens who had to incubate and hatch eggs of guinea fowls that 

were substituted with the eggs they laid. Other birds like pigeon and turkeys were also reared 

with chickens on a small scale. Even though each species may play a specific role in owners 

HHs, risk mitigation in terms of mortality due to ND, may play a vital role in the ownership of 

more than one species.  

All but one of the respondents (98.6%) had encountered ND in their flocks before. The fact that 

most of the respondents (61.1%) encountered ND in their flockswithin the previous 6 months 

with >50% chicken mortality implies a great economic loss for the owners of these chickens. 

These findings were in agreement with studies by Abdu et al. (1985) who reported ND as the 

most economically important disease associated with high mortality of chickens and by Nwanta 

et al. (2006) who reported ND as a disease associated with great economic loss due to slaughter 

of sick chickens. 

That only 19.4% of the respondents sometimes consult a veterinary officer or extension agent 

when their chickens were sick may be linked to the belief that treatment for ND is futile. It could 

also imply limitation in terms of manpower, and access to such services.  
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Lack of access to veterinary inputs and services is a characteristic of an extensive village chicken 

production system (Ahlerset al., 2009). Lack of access to veterinary services could lead to the 

practice of self treatment without consideration to the right posology. Self treatment could result 

in drug resistance by the invading pathogens and has the potential of affecting the consumer of 

these chickens with public health implication.  The fact that most respondents never treat sick 

chickens with ND (56.9%) might be due to their previous experiences from which they had 

recognized the futility of treating chickens that had come down with ND. Farmers in the 

neighbouring Kaduna and Yobe States were reported to be aware of ND and the failure 

associated with the treatment of ND (Nwantaet al., 2006; Suleet al., 2014). Those who try to 

treat chickens (43.1%) were likely trying to offer some help to sick chicks or growers that may 

never be sold nor consumed as observed by Sule et al.(2014). The consumption of sick chickens 

that had received treatment, especially with antibiotics before the withdrawal period have the 

potential of transferring sub normal doses of this drug into the body of the final consumer with 

the potential of promoting drug resistance.  

Most respondents (68.1%)reported throwing away of dead chickens and inedible parts of 

slaughtered chickens on the garbage. Carcasses of dead chicken or inedible parts of slaughtered 

sick chickens thrown on the garbage could be source of infection for other chickens that come to 

scavenge on the garbage. Dogs and other animals could pick such carcasses from the garbage 

and bring it into contact with susceptible chickens at home resulting in disease transmission and 

maintenance of disease outbreaks in such communities. A serious enlightenment campaign is 

needed to stop this practice. 

The sale of sick chickens (44.4%) supports the fact that village chickens are reared for the 

purpose of income. The sale of sick chickens is another practice that needs to be stopped as it is 
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capable of maintaining NDV among village chicken in the community. The consumption of sick 

chickens (55.5%) may result in the throwing off the infected non-edible parts like the gut and the 

feathers on the garbage that could lead to another cycle of infection when eaten by susceptible 

chickens. The sale of sick chickens was also reported by other researchers: Nwanta (2003) in 

Kaduna State; Sule et al. (2014) in Yobe State; and Lawal et al. (2015) in Gombe State. The sale 

of sick chickens could constitute a national problem as these chickens could be moved across 

states where they could mingle with susceptible chickens and initiate an outbreak of ND. 

That sick chickens were not isolated from healthy ones represents a practice that can increase the 

rate of transmission of ND among village chickens when chickens incubating the disease begin 

to mingle with susceptible chickens. The mingling of chickens with other chickens and poultry 

from neighbouring households implies the absence of biosecurity measures. The rearing of other 

species like ducks, guinea fowls and pigeons together with chickens has the potential of 

increasing the likelihood of cross infection between these species. 

Sweeping of the premises was the only hygienic measure undertaken by respondents to prevent 

disease occurrence. Sweeping was undertaken without disinfecting.  

There was low level of awareness of ND vaccination among respondents as only 20.8% of them 

have heard about ND vaccination. Inadequate information about ND vaccination may be 

attributed to shortage of extension service personnel or inadequate programmes for improvement 

of village chicken. To improve awareness of ND vaccination the sources of information reaching 

village chicken farmers needs to be assessed to identify a suitable medium that will suit the 

farmers.  
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The sources of information on raising village chickens for most respondents were multiple 

(31.8%). Radio as the largest single source of information for most respondents could be used to 

reach farmers on important diseases of poultry and farming practices. This finding agrees with 

the work of Assam et al. (2012) who found radio to be a good source of information on highly 

pathogenic avian influenza.  

That only 5.9% of respondents got their information from extension workers was similar to the 

findings of Sonaiya (1990) who reported less than 5% of respondents had access to extension 

agents. The result means that there is less personal contact between extension workers and 

respondents. Less contact means practical activities like vaccination and debeaking activities 

may not be undertaken or demonstrated for farmers to learn. In addition advice on new ways of 

improving production may not be received by the farmers. 

According to Hoffmann et al. (2009) the use of media (like radio) which are aids to agricultural 

extension services cannot replace the personal contact between the extension workers and the 

client groups because media have their limitations. Radio as an example of media is only suited 

for spreading short messages and stimulating interests about issues or events (Hoffmann et al., 

2009).  

Disease reports were commonly based on the interaction of farmers who have sick animals with 

community livestock workers which is consequently reported to the AVO for onward 

transmission to the DVS and for actions to be taken. That less than 5% of the respondents consult 

extension agents when their chickens are sick implies that about 95% of cases of such diseases 

may go unnoticed and consequently may not be reflected in disease reports.  
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Ideally, decisions for intervention that would lead to the control of a disease should be based on 

disease reports. Absence of disease reports may mean no intervention to control a disease. 

Consequently, respondents would continue to bear the burden of such disease with no 

intervention from their State Government. 

Knowledge may be defined as information in the mind or awareness about something, while 

practice is the act of repeating something to get better. The level of knowledge about vaccination 

against ND was low (20.8%) among respondents. Such knowledge is critical for mobilization of 

respondents to vaccinate their chickens against ND. Radio which was identified as a single most 

important source of information by these respondents could be used to raise their awareness 

about vaccination against ND. 

The fact that none of the respondents practiced vaccination against ND means that the risk in 

terms of morbidity, mortality and production losses associated with village chicken production is 

high. According to Dolberg (2003) village chicken production should not be contemplated if 

there is no programme to control ND is put in place. 

With 57% of the respondents agreeing that vaccination is important makes the likelihood of 

implementing a vaccination campaign easy especially, given the willingness by all the 

respondents to afford the cost of vaccinating their chickens. Sonaiya, (2009) had noted the 

willingness by farmers to pay for vaccination when the cost of vaccination is not more than 1/6 

of the estimated cost of a grower. The indication of the willingness to pay for ND vaccination 

could positively affect the sustainability of the vaccination campaign when implemented. 



91 
 

Returning of unsold chickens from the market and the non separation of healthy chickens from 

sick chickens are practices that can affect the health of any chicken flock with great 

consequences on disease transmission. 

The lack of record keeping has the ability to mask the activities related to village chicken 

production. Farmers even of commercial poultry in the neighbouring Plateau State according to 

Fasina et al. (2007) do not keep record of production.  Improvement in keeping record could 

enable quantification of profit and losses, risk and challenges associated with village chicken 

production. 

The seroprevalence of ND obtained in this study was 36.4%. The prevalence shows how 

widespread the circulation of NDV is and appears to suggest an endemicity of NDV. The highest 

prevalence of 55.7% was from Yana while the lowest prevalence of 5.6% from Udubo. High 

chicken mortality experienced  by farmers about a month ago in Yana, Dass and Jalam may not 

be unconnected with the high ND prevalence in these communities. The lowest ND prevalence 

may perhaps be related to the dispersed nature of the settlements in Udubo.  

The seroprevalence of 36.4% obtained at a cut off point of 4 log2 means that 63.6% of the 1,085 

chickens have no protective titre and may be susceptible to attack from velogenic NDV. Herd 

immunity requires that ≥ 85% (922) as compared to 395 of the flock are protected. A total 473 of 

the flock involved in this study will require vaccination against ND to achieve health herd 

immunity. A related study by Nwanta (2003) had shown only 6.4% of chickens in Kaduna State 

had protective antibodies against ND, the majority  were susceptible to attack by NDV. That 

village chickens could be susceptible to attack by NDV beyond Bauchi State could hint at a 

reason to have a National programme of immunisation against this killer chicken disease. This 
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could bring a lot of benefit to both the Veterinarians in terms of employment and the rural poor 

in terms of poverty alleviation. 

Although the first vaccination against ND in village chickens was first carried out within 72 

HHs, the second vaccination was carried out in only 54 HHs. The study was discontinued in 

Yana which has eight HHs due to security situation during the period of the study.  Rejection of 

vaccination was experienced in eight of the initial participants in Chinade and Jalam whose flock 

were reported to have died shortly after our vaccination exercise with valid reason. Cloacal 

swabs collected from village chickens in the studied communities were actually positive by RT-

PCR indicating a potential outbreak was looming-for which our vaccination was unable to stop. 

If we had ran our samples early, we could have foreseen the outbreak coming and could have 

raised alarm about what was about to happen. These eight HHs refused to continue with the 

study. 

Sixty eight of the farmers participated in proportional piling exercise to assess acceptance and 

benefits derived from vaccination in terms of flock increase. All the participants had piled for 

acceptance of ND vaccination with no rejection. All the farmers had piled for experience in flock 

increase which they attribute to the absence of mortality with the exception of Udubo where 27 

(38.6%) out of the total of 70 scores not in favour of flock increase following vaccination. A 

probing of the reason why there was no flock increase indicated that there was fowl pox outbreak 

that killed some chickens in Udubo. While, the control of ND offers hope for improvement in 

village chicken production, other diseases become important when ND is controlled. 

Some of the members of the households in Dass and Kutaru are even complaining that they no 

longer eat chickens because of the absence of ND in chickens in their community as a result of 
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the vaccination given to their chickens. It is possible that the occurrence of ND offers greater 

opportunity for consumption of chickens as owners of these chickens can accept small money for 

a chicken that is dying or be willing to permit its slaughter for household consumption. It is also 

possible that the control of ND offers opportunity for greater income than consumption. This is 

suggestive of the possibility of an inverse relationship between control of ND and increase flock 

size for income and the occurrence of ND with the consumption of sick chickens.  

It is important that vaccination is suspended in the presence of any ongoing outbreak of disease 

to avoid the likelihood that chickens may be incubating the disease agent and also the impression 

of a vaccination break or failure. 

The participation and vaccination against ND in additional 64 HHs with 746 chickens attest to 

the acceptance of vaccination against ND in village chickens in such communities. Some of 

these HHs were among the participants of the proportional piling exercise that was done to 

assess acceptance and benefit derived from vaccination with thermostable vaccine.   
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CHAPTER SIX 

CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

1. The prevalence of cases of ND from monthly disease report was 11.6%. 

2. Proportional piling scores  were highest for ND in Chinade (69.9%), Jalam (34.4%), 

Kafin Madaki (61.6% ), Gongoro (43.7%), Dass (64.8%),  Kutaru (50.8%), Toro (60.1%) 

and  Udubo (70.1%). 

3. Pair wise ranking was highest for  ND with the scores of  3/4 in Dass, 4/5 in Chinade, 

Gongoro and Toro,  5/6 in Jalam, Udubo and Kutaru and 6/7 in Kafin Madaki. 

4. The most common symptom used to identify ND are  greenish or whitish diarrhoea; 

rattling, rales, snick or grunt; huddling; and chicken mortality in the neighbourhood. 

5. Seroprevalence of ND was 36.4% and only this percent of the 1085 chickens have titre to 

withstand challenge by velogenic field virus 

6. The prevalence of NDV was 29.9%,  and no NDV was detected in Gongoro and Dass. 

7. The management practices of  buying chickens from the market (66.7%), selling sick 

chickens (44.4%), keeping other birds (56.9%), throwing inedible parts and dead 

chickens on the garbage(68.1%), the lack of Knowledge on vaccination  (79.2%) and lack 

of practice of vaccination (100%) may not aid the control of ND. 

8. ND  can cause  over 50% mortality. 

9. Vaccination is acceptable 340/340 (100%) and beneficial to farmers 338/365(92.6%). 
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6.2 Recommendations 

From the conclusions made in this study the following recommendations were made:  

1. Director Veterinary Services, Bauchi State should improve and enforce disease reporting 

through capacity building and manpower development programmes like conducting 

periodic training providing incentives and sensitization workshops on monthly disease 

reporting.     

2. Epidemiologists should combine participatory epidemiological tools together with 

questionnaires to improve our understanding of diseases of animals, assess disease 

situation, and prioritize diseases for possible intervention programmes and for aiding 

disease surveillance system. 

3, Further studies to characterize and trace the origin of NDV isolates; determine their 

thermostability and immunogenicity should be undertaken by NVRI, Vom for the 

possible use of the virus as vaccine candidate. 

4. Recruitment and training of community animal health workers by Bauchi State could 

provide the manpower that will aid disease control among village chickens farmers.  

 5. Routine and strategic vaccination of village chickens especially with the use of I-2 

vaccines through a collaboration between farmers and community animal health workers 

and the sustainance of thecurrent vaccination effort kick started in this study by the 

DVScould likely bring ND under control in Bauchi State; 

.6. Active surveillance for ND antibodies and NDV by Government of Bauchi State could 

result in early identification and vaccination of susceptible chickens before an outbreak 

occurs. 
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7. Farmers should be taught by extension workers to avoid buying their foundational stock 

from the live bird market andlearn to isolate sick from healthy chickens, avoid selling 

sick chickens and dispose dead chickens and inedible parts of sick chickens through  

burial or burning. 

6.3. Limitations and challenges of the Study 

1.       Eight of the initial participants were not available for evaluation of I-2 vaccination because 

they felt vaccine was associated with flock mortality in their flock. 

2. I-2 vaccine was not always available in NVRI, Vom. 

3. Chicks were not bled before and after the study because farmers considered them too 

delicate and small for bleeding. 

4. Not enough chickens were sampled in Chinade and Jalam because of a disease outbreak 

had killed many chickens about a month prior to the study. 

6.4 Contributions to Knowledge 

The study was able to make the following contributions to knowledge: 

1. This study had establishedusing participatory epidemiological tools that ND was regarded 

in all the studied communities as an important disease of village chickens. 

2. The study established that current management practices of selling sick chickens and 

throwing dead chickens on the garbage; and also the keeping chickens under extensive 

system of production without vaccination against ND would mitigate effort to control ND 

in village chickens in all the communities investigated. 
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3. The study established a prevalence of 11.6% for ND cases, a seroprevalence of 36.4% for 

ND, and a prevalence of 29.9% for NDV suggesting a widespread of ND among village 

chickens in Bauchi State. 

4. The study had shown that vaccination against ND was both acceptable and beneficial to 

village chicken farmers in Bauchi State. 
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APPENDICES 

Appendix I: Sampling frame used for selecting the nine studied community in Bauchi State, 

Nigeria 

S/No LGA Senatorial 

districts 

Local 

Government 

selected 

List of  

towns 

selected 

Communities 

Replacement  

for some selected 

communities 

1 Zaki Bauchi 

North 

Gamawa Udubo Udubo  

2 Gamawa   Gamawa   

3 Itas 

Gadau 

  Madara   

4 Jama'are  Katagum Azare   

5 Katagum   Chinade Chinade  

6 Shira  Shira Shira   

7 Giade   Disini   

8 Misau   Yana Yana  

9 Dambam Bauchi 

Central 

Dabam Dambam   

10 Ningi   Dagauda   

11 Warji   Jalam Jalam  

12 Darazo  Darazo Darazo   

    Sade Sade Gongoro 

13 Ganjuwa  Ganjuwa Kafin 

Madaki 

Kafin Madaki 

14 Toro Bauchi 

south 

Toro  Toro Toro  

15 Bauchi   Nabardo   

16 Kirfi   Gumau   

17 Dass  Dass Dass Dass  

18 Tafawa Balewa Tafawa 

Balewa 

Tafawa 

Balewa 

Tafawa 

Balewa 

Kutaru 

19 Alkaleri   Bununu   

20 Bogoro      
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Appendix II: questionnaire for the management of village chickens in Bauchi State, Nigeria 

A. Demographic characteristics of respondents 

A1. Village……………………………………………………... 

A2. Occupation : (1) farmer (2) civil servant (3) traders/business (4) artisan/tailors (5) others 

A3. Sex of farmer: (1) Male (2) Female 

A4. Age of farmer (1) <20 years (2) 20-40 (3) >40 

A5.  Marital status of farmer: (1) Married (2) Unmarried (3) Widow/Widower  

A6. Educational qualification: (1) Informal (2) Primary school (3) Secondary school (4) 

Tertiary–level  

A7. Experience in poultry farming (1) <5 years (2) >5 years 

B. Management of village chickens 

B1. Main purpose for rearing chickens (1) Spiritual (2) Medicinal (3) Food (4) Festivities (5)  

 Income (6) Gift (7) Multiple 

B2. Source of chickens (1) Market (2) Gift (3) Market and gift (4) Others  

B3. System of production: (1) Intensive (2) Semi-intensive (3) Extensive 

B4. Housing type: (1) Present (2) Absent  

B5  Provision of supplementary feed (1) Always (2) Sometimes (3) Never 

B6. Provision of water for chicken (1) Borehole (2) Well (3) Stream/Gutter (4) others 

B7. What other birds do you rear together with village chickens?  (1) None (2) Guinea fowl  

 (3) Ducks (4) Pigeon (5) turkey (6) Ducks and Guinea fowl (7) others 

B8. Do you keep any village chicken production record? (1) Yes (2) No  

C. Constraints to village chicken production 

C1. What common constraint do you face in raising chickens? (1) Disease (2) Nutrition   

 (3) Predators (4) Housing (5) Theft (6) Others 
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C2. Can you mention and rank some diseases that worry you by importance?  

(1) Very important………… (2) Important………. (3) Not too important ……….. 

D. Encounter with Newcastle disease 

D1. Have you encountered ND in your flock before (1) Yes (2) No 

D2. When was the last time you encountered disease in your flock  

(1) <6 months (2) >6 months 

D3. When is ND common in chickens? (1) Hot season (2) Cold season (3) Rainy season  

(4) All season  

D4. How many of your chickens died during the last outbreak of Newcastle disease? (1)  

 More than half (2) less than half (3) very few 

E. Healthcare practices 

E1. Do you seek the help of any veterinary officer when your chickens are sick? (1) Always  

 (2) Sometimes (3) Never 

E2. Do you treat chickens with ND? (1) Always (2) Sometimes (3) Never 

E6. How do you dispose dead chicken (1) Garbage (2) Burial/pit (3) burning (4) others. 

E7. Do you sell sick chickens? (1) Always (2) Sometimes (3) Never 

E8. Do you eat sick chickens? (1) Always (2) Sometimes (3) Never 

E9. Do you separate sick from healthy chickens? (1) Always (2) Sometimes (3) Never 

F. Knowledge, practices and attitude related to disease prevention among village 

chicken farmers 
F1. Do you sweep chicken house or chicken resting place? (1) Yes (2) No 

F2. Do you use disinfectant in cleaning chicken house or where they sleep? (1) Yes (2) No 

F3. Do your chickens mingle with chickens of your neighbours? (1) Yes (2) No 

F4. Have you heard about Newcastle disease vaccine for village chickens? (1) Yes (2) No 
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F5. Where do you receive information on village chicken farming? (1) School (2) Radio  

 (3) TV (4) Community (5) Extension/ veterinary office (6) Multiple sources (7) No where 

F6a. Have your birds been vaccinated before? (1)Yes (2) No; F6b. If yes list the vaccines 

given 

F7. Do you have access to veterinary services? (I) Yes (II) No 

F8. Can you afford to vaccinate your chickens? (i)Yes (ii) No 

F9. Do you return unsold chickens home? (1) Yes (2) No 

F10. Do you separate sick from healthy chickens? (1) Yes (2) No  
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Appendix III: Key informant and focus group interview guide 

(I) Key informant interview guide 

-Introduction 

-What challenges do you face with regards to village poultry production? 

-Is any vaccination program carried out for village chicken in your area? (Probe for disease 

vaccinated against, who pays, are staff adequately trained). 

-Ask or observe for cold chain facilities?  

-request for convening a focus group discussion 

(II) Focus group discussion (FGD) guide 

Theme 1: Gender related activities  

Gender activities related to village rearing: rearing of chickens, preparing brooding place, 

receiving information on chicken production, decision on sales of chickens,construction of 

housing, sweeping of poultry houses, decision on eating chickens and vaccination, purchase 

of drugs, feeding and watering of chickens. 

Theme 2: Common problems encountered in rearing chickens 

List common problems and diseases of chickens in their community 

Theme 3: Proportional piling and ranking exercise 

Focus group should conduct proportional piling and pair wise ranking on common diseases 

of village  Most piled and most ranked disease will be considered as the most important 

disease of village chicken in that community.  
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Theme 4: Seasonal distribution of Newcastle disease 

Seasonal calendar showing various seasons within a community will be charted by a focus 

group. Season where Newcastle disease occurs will be identified.   

Theme 5: Methods: mapping and transect 

A community map and transect walks will be undertaken by focus group to enable 

description of important places within the community like markets where they buy poultry, 

drugs, schools or farmlands. 

Theme 6: Poultry vaccination 

Has there been any vaccination against village chickens in your communities before? 

Conduct proportion piling exercise post vaccination against ND. 
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Appendix IV: Haemagglutination and haemagglutination inhibition Test 

(a) Haemagglutination test 

(i) Dispense 0.025 ml of PBS into each well of a plastic microtitre plate 

(ii) Place 0.025 ml of the virus suspension in the first well. 

(iii) Make two-fold dilutions of 0.025-ml volume of the virus suspension across the plate. 

(iv) Dispense a further 0.025 ml of PBS into each well. 

(v) Dispense 0.025 ml of 1% (v/v) chicken RBC in each well. 

(vi) Mix by tapping the plate gently and allow RBC to settle for about 40 minutes at room 

temperature. 

(vii) HA is determined by tilting the plate and observing the presence or absence of a tear 

shaped streaming of the RBC. The titration should be read to the highest dilution 

giving complete HA; this represents 1 HA unit (HAU) and can be calculated 

accurately from initial range of dilutions. 

(b) Haemagglutination inhibition test 

(i) Dispense 0.025 ml of PBS into each well of plastic microtitre plate. 

(ii) Place 0.025 ml of serum into first well of plate. 

(iii) Make two-fold dilutions of 0.025-ml volume of serum across the plate. 

(iv) Add 4 HAU virus antigen in 0.025 ml to each well and leave for a minimum of 30 

minutes at room temperature.  

(v) Add 0.025 ml of 1% (v/v) chicken RBC to each well and after gentle mixing allow 

RBC to settle (for about 40 minutes at room temperature) when RBC should settle to 

a distinct button. 

(vi) The HI titre is the highest dilution of serum causing complete inhibition of 4 HAU of 

antigen. The agglutination is assessed more exactly by tilting the plates. Only those 

wells in which the RBC streams as the same rate as the control well (containing 

0.025 RBC and 0.05 ml PBS only) should be considered as showing inhibition. 
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Appendix V: Simple ranking by population and importance of 5 common animals and 

gender activities related to village chicken production 

Simple ranking by population and importance to household of  common animals and 

poultry in Bauchi State 

Ranking in descending 
 order of importance 

Population 
of animals 

Importance to 
household 

Population of 
poultry  

Importance of Poultry to 
household 

1 Poultry Poultry Chickens Chickens 
2 Goats Goats Guinea fowls Guinea fowls 
3 Sheep Sheep Ducks Ducks 
4 Cattle Cattle Pigeons Pigeons 

Gender activities related to raising chickens in Gongoro, Kutaru and Jalam communities in 

Bauchi State, Nigeria 

      Communities     

 
  Gongoro   Jalam   Kutaru 

Activity Men Women Men Women Men Women 

Ownership of chicken        XX XXX XX XXX XX XXX 

Sweeps chicken house       X XXX X XXX X XXX 

Prepare brooding place     X XXX X XXX X XXX 

Give food  XX XXX X XXX X XXX 

Give water                         X           XXX X XXX X XXX 

Decide  on selling 

chickens  XX XXX XX XXX XX XXX 

Decide on eating 

chickens  XX XXX XX XXX XX XXX 

Construction of housing XXX XX XXX X XXX XX 

Decide on vaccination 

of chickens  XXX XX XXX XX XXX XX 

Receives information 

on rearing chickens  XXX X  XXX X XX  X  

Benefit from rearing 

chickens  X  XXX XX XXX XX XXX 

Trading of  chickens XXX X XXX XX XXX XX 
*X = Not important activity, XX = Important activity, XXX = Very important activity 
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Appendix VI: Mapping exercise and Maps in some communities in Bauchi State, Nigeria 
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Appendix VII: Common types of housing used for rearing village chickens 
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Appendix VIII: Rural poultry commonly reared together with chickens in Bauchi State, 

Nigeria 
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Appendix IX : Sampling of village chickens in studied communities 
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Appendix X: Pictures of vaccination of village chickens against Newcastle disease in 4 

communities in Bauchi State, Nigeria 
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Appendix XI: Pictures of focus group discussion in some communities of Bauchi State  
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Appendix XII: Proportional piling exercise in some communities of Bauchi State, Nigeria 
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Appendix XIII: Proportional piling exercise for assessment of acceptance and benefits of 

vaccination against newcastle disease in eight communities in Bauchi State, Nigeria  
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