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Abstract
African swine fever (ASF) is the most important disease of pigs due to its rapid spread and high mortality.
ASF has been enzootic in Nigeria since its introduction in 1997, and understanding the spatial spread of
the disease is important for devising effective control measures. Hence, this study assessed the spatial
extent of ASF spread in selected States of Nigeria, namely: Adamawa, Benue, Cross-River, Delta, Kaduna,
Lagos, Ogun, Plateau, and Taraba States. This assessment was based on three aspects: (i) ASF
prevalence using tissue and sera collected from pig farms and abattoirs/slaughter slabs (ii) data
collection from veterinary authorities and pig farmers using interviews, and (iii) �eld observation of
farmer practices in relation to ASF spread. The results of tissue samples analyzed by polymerase chain
reaction revealed an overall ASF prevalence of 10.21% (100/979), with the highest State-level prevalence
recorded in Plateau (32.09%), followed by Cross River (25.47%), Kaduna (6.25%), and lowest in Benue
(4.26%) States. Farms under the extensive husbandry system (6.98%) had a higher prevalence compared
to farms under intensive husbandry system (2.09%). Abattoir samples had a higher positivity rate
(16.70%) compared to pig farm samples (4.58%). Analyzed sera revealed an ASF seroprevalence of
17.03% (87/511), with the highest seroprevalence in Benue (42.9%), followed by Lagos (36.69%), Taraba
(34.8%). Plateau (10.25%) and the lowest in Ogun (5.9%) State. Husbandry system-wise, a higher
seroprevalence was recorded in extensive husbandry systems (20.74%), compared to intensive systems
(14.29%). Data collected from veterinary authorities and farmers revealed mixed results. In some States,
ASF was alluded to be major concern, while in others, they stated otherwise. Finally, unregulated pig
movement and pigs with clinical signs suggestive of ASF were observed in majority of the States during
this study. In conclusion, based on the three aspects of this study, ASF may be widespread in Nigeria.

Introduction
African swine fever (ASF) is a highly lethal haemorrhage disease of domestic and wild pigs caused by
ASF virus (ASFV) (Galindo & Alonso, 2017; Montgomery, 1921; Penrith & Kivaria, 2022). ASFV is a
complex double-stranded DNA virus and the only member of the family Asfarviridae (Galindo & Alonso,
2017). The ASFV has 24 genotypes, all of which are found in Africa, except for genotypes I and II, which
are widely distributed and reported in several countries worldwide (Blome et al., 2020, Qu et al., 2022).
Originally, ASF was con�ned to Africa, but the disease has now spread to Europe, Asia, Caribbean, and
Oceania, decimating pig populations and a threat to pig production (Guberti, et al., 2022). Transmission
of ASFV is either by soft ticks of the genus: Ornithodoros, direct contact with infected pigs, or indirect
contact with contaminated materials (Penrith & Vosloo, 2009; Bellini et al., 2016; Guinat et al., 2016;
Chenais et al., 2018). Clinically, ASF is characterized by febrile syndrome with erythema and cyanosis of
the skin, hemorrhagic diarrhoea, anorexia, high morbidity, and mortality (Sánchez-Vizcaíno et al., 2015).

Nigeria has the largest domestic pig population in Africa, and pig farming contributes signi�cantly to the
livelihood of rural populaces of pig-rearing communities in the country (Babalobi et al., 2007, Fasina et
al., 2011). ASF has been enzootic in Nigeria since 1997, when it was �rst introduced by trading in live pigs
across the international border with the Benin Republic (El-Hicheri, 1998; Odemuyiwa et al., 2001; Fasina
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et al., 2010). The disease has spread to all pig-producing regions of the country with devastating
economic consequences (El-Hicheri, 1998; Odemuyiwa et al., 2005, Fasina et al., 2010; Luka et al., 2017).
During outbreaks, selling sick pigs further spread the disease (Adedeji et al., 2022). Additionally, the high
demand for live pigs and the unregulated movement of pigs between States and regions for better prices
lead to the continuous spread of the disease in the country (Adedeji et al., 2022). Practices by farmers
such as sharing of farm equipment, attendants, and breeding boars have also contributed to ASF spread
in the country (Fasina et al., 2012). Other risky practices that contribute to ASF spread include locating
farms near abattoir/slaughter slabs and poor bio-security measures (Awosanya et al., 2015, Fasina et al.,
2010). As a result, it is challenging to get a holistic picture of the ecology of ASF in Nigeria, due to
consistent spread/dissemination of the disease The spatial distribution of ASF in Nigeria is dynamic and
constantly evolving. Understanding the pattern of disease spread, practices associated with disease
spread, and drivers of disease spread are crucial for implementing targeted preventive and control
measures. Hence, the aim of this study was to assess the spatial extent of ASF spread in Nigeria,
highlighting the affected areas and providing insight into the factors contributing to ASF spread in the
country. Moreover, �ndings from this study will have implications for national preventive and control
measures.

Materials and Methods
In this study the spatial distribution of ASF was assessed based on the following three factors: (i) The
detection of ASF antigen and antibodies in tissue and sera samples collected from pig farms and
abattoirs/slaughter slabs (ii) Data collection from veterinary authorities and pig farmers using interviews,
and (iii) �eld observation of unsafe pig farmer practices that contributes to ASF spread in Nigeria. The
study was conducted from March 2019 to October 2019.

Study Area
This study was carried out in Nigeria which shares boundaries with Benin Republic, Niger Republic, Chad,
Cameroon, and the Atlantic Ocean. Free movement of livestock across the Nigerian international borders
with neighboring countries in both directions has implications for transboundary animal disease spread
(Motta et al., 2017; Valerio et al., 2020). Administratively, Nigeria is divided into 36 states and the Federal
Capital Territory (FCT), Abuja (Fig. 1), and 774 local government areas (LGAs). Pig production activities
are carried out in 30 States of the country. The Nigerian pig husbandry system comprises
commercial/backyard-intensive farms and free-roaming extensive pig production systems (Omotosho et
al., 2016, Eleazar et al., 2021).

The commercial/backyard-intensive production system is mostly in the southern part of Nigeria and is
characterized by small backyard intensive farms and pig farm clusters, also called pig farming estates or
settlements (Adesehinwa & Saka, 2009; Eleazar et al., 2021). Pig farm estates or settlements are clusters
of many pig farms located near each other, sharing common land, facilities, and other resources. The
free-roaming extensive pig production systems are mostly in northern Nigeria with smallholder farmers.
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Selection of study sites
Nine States in Nigeria were purposefully selected for this study using these key factors i. major pig
production area/high pig destiny ii. pig marketing, and iii. previous report of ASF outbreaks, iv
geographical region. The following States and LGAs were selected: Northern region: Adamawa (Mubi,
Numan, Yola), Taraba (Jalingo, Zing, Wukari), Benue (Makurdi, Gboko), Plateau (Jos-South, Kanke, Qua
Pan, Langtang North, Langtang South Shendam), Kaduna (Zangon Kataf, Zonkwa, Kaduna South).
Southern region: Cross River (Akamkpa, Akpabuyo, Ikom, Biase, Ogoja), Delta (Aniocha North, Obiaruku,
Ndokwa West, Ughelli, Warri South, Ika South, Ika North-East), Ogun state (Ifo, Yewa North, Odeda), Lagos
State (Agege, Ifako/Ijaiye, Ikorodu)(Fig. 1).

Figure 1: Map of Nigeria showing nine pig producing States in Nigeria where samples will be collected.

Determining ASF Prevalence
Sample size and collection

Sera and tissue samples (spleens and lymph nodes) at pig farms and abattoirs/slaughter slabs were
collected from nine pig-producing states in Nigeria (Fig. 1). A convenience sampling method was used for
sample collection, the sample size was determined using a previously described method by Dohoo et al.,
(2003). Nigeria has a population of 7 million pigs, the minimum recommended sample size for such a
population using a con�dence level of 95% and a margin of error of 5% gives a calculated sample size of
495 for both sera and tissue samples each (Dohoo et al., 2009).

Molecular detection of African Swine Fever virus
The tissue samples were weighed and made into 10% homogenates using phosphate-buffered saline.
Total genomic DNA was extracted from tissue and blood samples using the QIAamp DNA mini kit
(Qiagen, Hilden, Germany) according to the manufacturer’s instructions following the manufacturer's
instructions. ASF diagnosis was carried out by detecting the ASFV genome using conventional
polymerase chain reaction (PCR) as previously described (Aguero et al., 2003). Ampli�ed PCR products
were separated and visualized by gel electrophoresis, with 257 bp being the expected PCR product
(Aguero et al., 2003).

Serology
In this study collected sera samples were analyzed using SVANOVIR®ASFV-Ab an indirect enzyme-linked
immunosorbent assay (ELISA) kit, according to the manufacturer’s instructions. The ELISA kit uses a
recombinant ASFV p30 protein that enables the early detection of ASFV antibodies with high speci�city
(Perez-Filgueira et al., 2006). The results obtained were summarized in tables.

Data collection
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Data was collected through individual interviews with veterinary o�cials/ authorities, group interviews
with pig farmers, and direct observation of activities at the farms and pig slaughter points.

The veterinary authorities were asked about previous history of ASF outbreaks in their States, government
plans on ASF control, common pig diseases and government intervention during outbreaks and pig
slaughter points. Data collected from pig farmers included questions: i) about previous ASF outbreaks, ii)
practices associated with ASF outbreaks, iii) lessons learned from previous ASF outbreaks, iv) sources for
restocking their farms, v) marketing channels for their pigs, vi) actions taken during ASF outbreaks, and
access to veterinary care.
Ethics approval and consent to participate 

This study was approved by the National Veterinary Research Institute Animal Ethics Committee Vom,
Nigeria (AEC/03/26/16).

Results
Results of Prevalence study

The overall prevalence of ASF by PCR, was 10.21% (100/979); however, at regional level, a higher
prevalence of 13.90% (72/518) was recorded in the northern region in comparison to the southern region
(6.06% 28/462) of Nigeria (Table 1). State-level prevalence ranged from 1.56%-32.09%, with ASFV
detected in samples collected in Plateau (32.09%, 60/169), Cross River (25.47%), Kaduna (6.25%, 4/64),
Benue (4.26%, 4/94), Taraba (3.61%, 3/83), Delta (1.56%, 1/64). and Adamawa (1.11%, 1/90) States
(Table 1, Fig 2).  However, neither Lagos nor Ogun States had positive samples for ASFV by PCR. ASFV
was detected by PCR in 45.86% (18/37) of the LGAs where the samples were collected with prevalence
levels ranging from 2.56-100%. Majority of the LGAs with positive ASFV samples were in the northern
part, with 61.11% (11/18) in comparison to only 38.89% (7/18) LGAs in the Southern part of Nigeria
(Table 1).  ASFV was detected in all LGAs sampled in Plateau and Cross River States. Moreover, abattoir/
slaughter slab samples had higher positivity rate of 16.70% (76/455) compared to 4.58% (24/524) pig
farm samples. Private slaughter slabs recorded a prevalence of 25.63 % (51/199), compared to 9.77 %
(25/256) for government-designed abattoirs/slaughter slabs. Pigs under extensive systems, had a
prevalence of 6.98% (15/215), compared to 2.09% (6/287) in pig under intensive systems. ASFV was
detected in 3.45% (6/174) of samples collected from intensive pig farms located by themselves, while
none in samples collected in pig in farm estates.

Serology results

For this study, the overall seroprevalence was 17.03% (87/511) at the regional level, as result showed that
seroprevalence was 21.22% (45/212) and 15.7% (47/299) in the northern and southern region
respectively (Table 1).  Seroprevalence ranged from 10.3% to 42.9%. across the nine selected states.
ASFV antibodies were detected in Benue (42.9%), Taraba (34.8%), Lagos (36.69%), Adamawa (12.9%),
Plateau (10.3%), and Ogun (5.9%) (Table 1, Fig 2). No antibodies were detected in samples collected in
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Kaduna, Cross River, and Delta States. Additionally, seroprevalence was 3.05-60.0% at the LGA level, and
ASFV antibodies were detected in 37.84% (17/38) of LGA where samples were collected. Seroprevalence
was higher among pigs reared under extensive husbandry system (20.74%) as compared to intensive
husbandry system (14.29%). Seroprevalence was 26.06% (37/142) in pig farms sampled inside pig
farming estates compared to 3.52% (5/142) in pig farms standing alone.

Table 1: Polymerase Chain reaction and serology results of samples collected at nine selected pig
producing States of Nigeria
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State LGA No of
samples

PCR positive
(%)

Sera
samples

Sera positive
(%)

  Oshimili south 6 0 4 0

  Iseluku 14 0 11 0

  Ika North 15 0 6 0

  Ika South 7 0 3 0

  Ndokwa West 2 0 2 0

  Ughelli 4 0 5 0

  Obiaruku 8 0 7 0

  Warri 8 1 (12.50) 6 0

Delta State Sub-Total 64 1 (1.56) 44 0

  Odeda 35 0 21 1(4.76)

  Yewa South 23 0 18 0

  Ikenne 30 0 29 4(13.76)

  Ewekoro 35 0 33 1 (3.03)

Ogun State Total 123 0 101 6(5.94)

  Agege 130 0 96 31 (32.29)

  Ikorodu 39 0 13 9 (69.23)

Lagos State Sub-Total 169 0 109 40 (36.69%)

  Calabar 34 4 (11.76) 10 0

  Akpabuyo 15 2 (13.33) 10 0

  Akamkpa 21 7(33.33) 9 0

  Biase 2 2 (100) 0 0

  Ikom 27 12 (44.44) 11 0

  Yala 7 0 5 0

Cross River
State

Sub-Total 106 27 (25.47) 45 0 (0.00)

Southern
Region

  462 28 (6.06%) 299 47 (15.7%)

  Jos South 34 11 (32.35) 2 0

  Qua Pan 17 1 (5.88) 10 1 (10)
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  Kanke 66 20 (30.30 8 1(12.5)

  Langtang
North

50 23 (46.0) 8 0

  Langtang
South

13 2 (15.38) 2 0

  Shendam 7 3 (42.86) 10 2(20.0)

Plateau State Sub-Total 187 60(32.09) 39 4 (10.26)

  Makurdi 36 3 (8.33) 5 3 (60.0)

  Gboko 58 1(1.77) 16 6(37.50)

Benue State Sub-Total 94 4(4.26) 21 9 (42.86)

  Jalingo 22 1 (4.55) 22 5 (22.73)

  Wukari 26 2(7.69) 16 7 (43.75)

  Zing 35 0 28 11 (39.29)

Taraba State Sub-Total 83 3 (3.61) 66 23 (34.85)

  Numan 37 1 (2.70) 22 6 (27.27)

  MubiNorth 30 0 26 0 (0.00)

  Gerei 23 0 20 3(15.00)

Adamawa
State

Sub-Total 90 1 (1.11) 68 9(13.24)

  Zonkwa 10 0 4 0

  Zagon Kataf 40 4 (10.00) 11 0

  Kaduna South 14 0 3 0

Kaduna State Sub-Total 64 4 (6.25) 18 0

Northern
region

  518 72(13.90) 212 45(21.22%)

Grand Total   979 100 (10.26%) 511 87 (17.03)

 

Fig 2: Map of Nigeria showing spatial spread of African swine fever based laboratory results of samples
collected and analyzed by polymerase chain reaction and enzyme-linked immunosorbent assay 

Feedback from Veterinary authorities 
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Information collected from veterinary authorities in Adamawa Plateau, Benue, Taraba, Ogun, Delta, and
Kaduna States, revealed that ASF is a major challenge in those states. While reports from Lagos and
Cross River States indicated ASF outbreaks had not been reported in the last three years. Veterinary
o�cials in the nine States surveyed said that there was no government backed ASF control plan. The
governments of Lagos, Benue, and Plateau States provided disinfectants to pig farmers for
decontaminating pig pens in order to prevent ASF transmission. Other information obtained from the
Veterinary authority in Ogun state, suggested the involvement of farmers in cross-border trading of pigs
with Benin Republic. In Cross River State, around 69,000 live pigs were brought into the State in 2018,
primarily from Abia, Enugu, Adamawa, Benue, Plateau, and Kaduna States. While in Benue State, pigs
were brought from Plateau, Kaduna, and Nasarawa States. Also, information gathered from the veterinary
authorities revealed there were no government-designed abattoirs or slaughter slabs for pigs in Ogun,
Adamawa, Taraba, and Delta States. While Kaduna, Plateau and Lagos States had government-
designated abattoirs or slaughter slabs. ASF, erysipelas, bacterial gastroenteritis, tuberculosis, food
poisoning, and cysticercosis were the most common pig diseases reported by veterinary authorities.

Data collected from farmers

A total of 12 pig farmer group interviews were carried out in seven of the nine selected States as follows:
Benue (2), Cross River (1), Delta (1), Plateau (3), Lagos (3), Ogun (1), and Taraba (2). Pig farmers in the
nine selected States reported that ASF occurs frequently. however, they seldom report due to lack of
�nancial compensation. Hence, farmers indicated that sick pigs were sold off during suspected ASF
outbreaks. In all the states surveyed, pig farmers expressed dissatisfaction with veterinary authorities due
to lack of support. Speci�cally, the Oke-Aro pig farmers in Lagos reported that ASF caused signi�cant
losses, including the deaths of some farmers due to the trauma of losing their sources of likelihood
notably between 2005 and 2006. In Plateau State, farmers reported that ASF outbreaks devastated their
pigs in 2018 and 2019. Feedback from farmers in all states surveyed indicated that the following
practices may lead to the introduction of ASFV into pig farms;  buying   fresh pork from external sources
and bringing it to farms, sharing breeding boars, restocking from live pig markets and neighbours and the
activities of butchers.  Other risky practices include poor tra�c control, non-resident-, and poorly trained
farm attendants /workers. 

 On the other hand, pig farmers suggested the following preventive measures to protect their pigs from
ASF, namely: boiling water to disinfect pens and good tra�c control. Other preventive measures include
avoiding stagnant water, proper burial of dead pigs, improved sanitation, isolation of sick animals, use of
disinfectants, foot dips, fumigation, resident farm workers, and prohibiting consumption of pork from
external sources. Also, as an incentive, resident farm workers were given pork from pigs slaughtered on
the farm to prevent the consumption of pork from external sources.   As a coping strategy to mitigate
losses due to ASF, farmers in Langtang North and Langtang South in the southern part of Plateau State
claimed the use of various “curative agents” for the treatment of ASF such as cannabis, anti-retroviral
drugs, petrol, salt, detergent, and "insect powder". Additionally, some farmers in Lagos State mentioned
using anointing oil, prayers, and charms to treat and prevent ASF.  Farmers in Ogun State source pigs
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from within the State, Osun State, South Africa, and Europe, but sell their pigs within the State, and to
Delta State, Lagos State and Benin Republic. 

Description of husbandry system in the nine pig producing states of Nigeria

The husbandry systems observed in the nine pig producing states were extensive, semi-intensive, and
intensive systems. The intensive farms are further classi�ed into backyard, commercial and pig farming
estates. The extensive, semi-intensive, and intensive husbandry systems were practiced in Plateau, Benue,
Adamawa, and Kaduna, while intensive systems exclusively were practiced in Cross-river, Delta, Lagos,
and Ogun States. Pig farming estates were observed in Lagos, Ogun and Delta States. The Lagos pig
farming estate visited were the Oke-Aro, Ikorodu and Gberigbe pig farm settlements/estates.  Oke-Aro pig
settlement/estate consist of two sites, namely, the old and new sites. The new site is about 11 hectares
with 750 pig pens, while the Old Site occupies 22 hectares with 1500 pig pens. Both sites were reported to
sell about 650 pigs a week. Gberigbe pig farm settlement is the second pig farm estate/cluster visited in
Lagos, it is situated on about 40 hectares, and the farmers’ population is about 1,000. Gberigbe pig farm
settlement is reported to sell 500 pigs weekly, they all practice intensive husbandry. The common breeds
observed in the nine States surveyed were Large White, Camborough, Landrace, Duroc, and Hampshire.

Activities of abattoir/slaughter slabs in nine pig-producing states of Nigeria

Data collected from Abattoir/slaughter slabs revealed that private individuals were in charge of the
abattoirs /slaughter slabs in Cross River (4/5), Lagos (2/3), Taraba (1/1), Ogun (2/2), and Delta (5/5),
Benue (20/28), Plateau (4/5). Abattoirs/slaughter slabs in Cross River (5/5), Lagos (3/3), Taraba (1/1),
Ogun (3/3), Plateau (4/5), and Delta (3/3) were regulated, while no regulation of slaughter slabs was
reported in Adamawa State (0/2). Clinical signs of ASF were observed in pigs from many of the private
slaughter slabs visited. In Cross River and Delta States, pig slaughter slabs were located close to major
rivers, one of the rivers is part of a National Park with a documented population of wild pigs. A similar
scenario has been observed in Kaduna and Benue States with slaughter slab water draining into public
drainage systems. Private pig slaughter slabs were accessible to roaming pigs in Adamawa, Benue,
Plateau, and Cross River (Fig 3A, 2B).

Practices by direct observation in states visited

Swill feeding of pigs in Cross River, Plateau, and Benue State was observed during data collection. In
Lagos State, speci�cally in Gberigbe, it was observed that one attendant was managing up to four pig
farms. Improper disposal of dead piglets was observed in Lagos and Plateau States (Fig 3D). It was also
noticed that feed materials were centrally stored for all the farms in one of the pig farming estates.
Furthermore, we observed that cattle egrets were commonly seen at the abattoirs, refuse sites, and farms
in Oke-Aro and Gberigbe pig estates. Another important observation was farmers are involved in the self-
treatment of their sick pigs without consulting veterinarians or animal health workers. In Plateau State,
we observed traders visiting multiple pig farms on the same day to purchase pigs for slaughter. In Cross
River, Ogun, and Lagos State, mixed rearing of pigs and poultry was observed. Another interesting
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practice observed was the slaughtering of pigs on farms or at home in Adamawa, Benue, Plateau, and
Ogun States (Fig 3C). 

Fig 3A: Free roaming pig at private slaughter slab North Central Nigeria. 3B: Free roaming pig at a pig
butcher’s table in Gboko, Benue State, Nigeria. 3C: Slaughtering of pigs at a pig farm Southwest Nigeria.
3D: Improperly disposed piglet carcass in Shendam, Southern Plateau State, Nigeria.

Discussion
Our study recon�rmed that ASF is widespread and enzootic in Nigeria, ASFV antibodies and or antigen
were detected in the nine selected States in Nigeria (Table 1, Fig 2). PCR results revealed Plateau, Cross
River Benue, and Taraba State had high prevalence rates by PCR.   Higher ASF prevalence was recorded
for samples analyzed by  PCR in States practicing extensive husbandry systems such as Plateau, Benue,
and Taraba States compared to States with intensive systems in Lagos, Ogun, and Delta State. The
seroprevalence of 17.03% in this study was higher than the 9.0% national seroprevalence reported by
Fasina et al. (2010), although the sample size in this study was smaller than the previous
study. Nevertheless, our �nding suggested that ASF is widespread disease in all the regions, State and
LGA in Nigeria.  Seropositivity is evidence of ASFV still circulating in the pig population, and survivor pigs
from previous outbreaks. Higher ASF seroprevalence was recorded in the northern region and high-density
pig populated States such as Plateau, Benue, Taraba, and Lagos States.  According to previous reports,
extensive husbandry is associated with high seropositivity and outbreaks of ASF (Mannelli et al., 1997;
Penrith & Vosloo, 2009). Private slaughter slabs recorded a higher prevalence of ASF compared to
government-designed abattoir/slab, which is not surprising, as pigs showing clinical signs suggestive of
ASF were noticed during visits for sample collection. Furthermore, free-roaming pigs had easy access to
private slabs and butcher’s tables (Fig 3A, 3B), this is inimical to ASF control measures. In four States
surveyed, water from slaughter slabs drained into rivers or public drainage systems raising concerns
about the potential transmission of ASF through wastewater. Contaminated water from rivers and
streams has been suggested to play a role in ASF outbreaks in some countries (Cheng & Ward, 2022;
Fasina et al., 2020). The lack of government-designated pig slaughter slabs in Adamawa, Delta, Taraba,
and Ogun State creates room for unregulated slaughter slabs and slaughtering at the household/farm
level (Table 1). Authorities must address this issue and ensure that pig slaughter points are regulated to
prevent the spread of diseases. In all selected States surveyed, a state-level ASF control plan was absent,
indicating a lack of commitment to controlling the disease. This is exacerbated by a weak disease
surveillance system and poor relationships between veterinary authorities and pig farmers. 

Farmers reported that ASF occurs frequently on their farms but  they seldom report  it due to a lack of
�nancial compensation. When ASF outbreaks occur, farmers suffer signi�cant economic and social
losses. Despite these losses, there is a perceived lack of support from relevant authorities, discouraging
farmers from reporting outbreaks. This is similar to previous studies in Nigeria that highlighted these
challenges resulting in underreporting of suspected ASF cases in the country (Awosanya et al., 2015;
Fasina et al., 2012). The impact of ASF on pig farming cannot be understated. Not only does it lead to the
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loss of valuable livestock, but it also in�icts severe emotional and �nancial hardships on the farmers. The
devastating effects of ASF in Nigeria were demonstrated by signi�cant losses and deaths of some pig
farmers in 2005/2006 and 2020 (Ambagala et al., 2023). Several practices outlined by farmers and
observed in this study are detrimental to biosecurity measures. To prevent the introduction of ASF into pig
farms, raising awareness among farmers regarding practices such as purchasing pork from external
sources is crucial. ASFV-contaminated pork is an important route of ASF transmission in various pig
production systems (Sánchez‐Vizcaíno et al., 2012; Li & Tian, 2018; Wang et al., 2019; Hu et al., 2021).
Sharing breeding boars also poses a potential risk for the spread of ASF which can be mitigated by
promoting the use of arti�cial insemination techniques instead of sharing/borrowing boars (Lichoti et
al., 2016; Galli et al., 2022). Restocking from live pig markets and neighboring farms can contribute to the
introduction and spread of ASF if proper precautions are not taken (Fasina et al., 2012; Adedeji et al.,
2022). Farmers need to ensure that the pigs they purchase for restocking are free from diseases,
including ASF. The activities of farm attendants play a signi�cant role to the spread of ASF. Sharing of
farm attendants is a known practice in Nigeria, particularly in smallholder pig farming clusters (Fasina et
al., 2012; Omowon et al., 2019). Training farm attendants on proper biosecurity protocols, regular
monitoring, and reinforcing these protocols will enhance farm biosecurity. Having resident farm
attendant/workers living on-site were suggested by farmers to helps limit their activities, such as working
in other pig farms which can result in the introduction of ASFV. During our data collection process in
Cross River, Plateau, and Benue States, we observed the practice of feeding pigs with swill. Swill feeding
is a cost-effective way of feeding pigs, but it can also pose a major risk factor for introducing ASFV into
farms and new areas (Fasina et al., 2012; Gao et al., 2021;  Cheng & Ward, 2022). To mitigate the risk of
ASFV transmission via swill feeding, farmers can heat treat the swill before feeding it to pigs (Zu
Ermgassen et al., 2016; Nuanualsuwan et al., 2022; Penrith et al., 2023). To mitigate their losses, farmers
in the southern part of Plateau State claimed to use several unconventional substances as curative
agents for ASF treatment. Using cannabis, anti-retroviral drugs, and petrol as curative agents raises public
health concerns. Farmers in Lagos believe in the use of anointing oil, prayers, and charms for ASF cure.
This shows the desperation of pig farmers and their willingness to experiment with these substances to
save their pigs. There are claims by farmers on the e�cacy of plants for curative treatment of ASF in
Nigeria and West Africa, these claims were investigated but not substantiated (Fasina et al., 2013). In this
study, another risky practice observed was traders visiting multiple pig farms on the same day to
purchase pigs, which is an important route for the spread of ASF in Nigeria and other countries
(Atherstone et al., 2019; Aliro et al., 2022; Adedeji et al., 2022)

Conclusion
This study highlights the spatial spread of ASF in all the nine States surveyed and majority LGA based on
the prevalence results and data collected from veterinary authorities and pig farmers. The spatial spread
was evident in Plateau, Benue, Taraba, and Lagos States with antibodies and or antigen detected in
nearly all the LGA in the States.  ASF was also widespread in the husbandry systems and
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abattoirs/slaughter slab. As a result, veterinary authorities in Nigeria should enact a workable ASF
strategic control program to mitigate the continue spread of the disease.
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Figure 1

Map of Nigeria showing nine pig producing States in Nigeria where samples will be collected.
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Figure 2

Map of Nigeria showing spatial spread of African swine fever based laboratory results of samples
collected and analyzed by polymerase chain reaction and enzyme-linked immunosorbent assay.
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Figure 3

A: Free roaming pig at private slaughter slab North Central Nigeria. B: Free roaming pig at a pig butcher’s
table in Gboko, Benue State, Nigeria. C: Slaughtering of pigs at a pig farm Southwest Nigeria. D:
Improperly disposed piglet carcass in Shendam, Southern Plateau State, Nigeria


