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ABSTRACT 

This study delves into the transformative impact of technological innovations on the 

Nigerian poultry industry. The research employed a comprehensive literature review to examine the 

current state of technology adoption, identify key challenges, and propose strategies for further 

advancement. Key findings indicate that technological innovations in biosecurity, feed 

management, and housing systems hold significant potential to enhance poultry production in 

Nigeria. Effective biosecurity measures, including vaccination programs, strict hygiene protocols, 

and controlled access, can significantly reduce the risk of disease outbreaks. Advancements in feed 

formulation and management, such as precision feeding techniques and advanced feed analysis, can 

optimize nutrient utilization and improve feed efficiency. Additionally, modern housing systems, 

including environmentally controlled houses and automated feeding systems, can create optimal 

conditions for poultry growth and development, leading to improved productivity and reduced labor 

costs. Despite the potential benefits, challenges remain in the adoption and implementation of these 

technologies. These challenges include financial constraints, lack of awareness and training, and 

infrastructure limitations. To overcome these hurdles, the study recommends several strategies, 

such as government support for research and development, capacity-building programs for farmers, 

and the promotion of public-private partnerships. By addressing these challenges and leveraging 

technological innovations, the Nigerian poultry industry can enhance its competitiveness, improve 

food security, and contribute to the overall economic development of the country. 
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1. INTRODUCTION 

The poultry industry in Nigeria plays a crucial role in food security and economic development. 

However, the sector faces numerous challenges, including disease outbreaks, poor feed quality, and 

suboptimal housing conditions. To address these issues and enhance poultry production, 

technological innovations have emerged as a promising solution. 

Technological advancements in poultry production offer significant potential to improve efficiency, 

reduce costs, and enhance the overall quality and quantity of poultry products. These innovations 

encompass a wide range of areas, including biosecurity, feed management, breeding, and housing 

systems. For instance, the implementation of advanced biosecurity measures, such as strict hygiene 

protocols, vaccination programs, and controlled access, can significantly reduce the risk of disease 

outbreaks (Aiyedun et al., 2018). 

Furthermore, technological innovations in feed formulation and management can optimize nutrient 

utilization, improve feed efficiency, and enhance bird performance. By employing precision feeding 

techniques and advanced feed analysis, farmers can tailor feed formulations to the specific needs of 

their flocks (Ohagwu et al., 2022). Additionally, the adoption of modern housing systems, such as 

environmentally controlled houses and automated feeding systems, can create optimal conditions 

for poultry growth and development, leading to improved productivity and reduced labor costs 

(Nkiruka et al., 2020). 

This study aims to explore the impact of technological innovations on the Nigerian poultry industry. 

By examining the current state of technology adoption, identifying key challenges, and proposing 

strategies for further advancement, this research seeks to contribute to the sustainable development 

of the poultry sector in Nigeria. 

 

2. DISCUSSIONS 

2.1 Technological Innovations in Poultry Production  

Technological innovations in poultry production are crucial for enhancing productivity, ensuring 

food security, and achieving national prosperity. One of the most significant areas where innovation 

is vital is disease prevention and biosecurity. The poultry industry is susceptible to a wide range of 

diseases, which can lead to severe economic losses due to high mortality rates and decreased 

production efficiency. As such, advancements in biosecurity measures are essential to maintain 

healthy poultry flocks and enhance overall productivity. 

Innovative methods in disease prevention and biosecurity are pivotal for safeguarding the health of 

poultry flocks. According to Jibril et al. (2016), research conducted among rural poultry farmers in 

Zamfara State highlighted the importance of biosecurity measures in combating disease outbreaks. 

These measures not only reduce mortality rates but also improve the economic viability of poultry 

farming by ensuring better disease management. However, many poultry farmers in rural areas are 

still faced with challenges such as inadequate knowledge of biosecurity practices, poor 

implementation of preventive measures, and limited access to resources for disease management. 
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In a study by Aiyedun et al. (2018), the importance of farm management and hygiene practices was 

emphasized as a preventive measure against disease transmission. Regular cleaning and disinfection 

of poultry houses, as well as proper waste disposal, are essential in controlling the spread of 

infectious diseases. Additionally, footbaths and handwashing stations at entry and exit points of 

farms are vital tools to minimize the introduction of pathogens. These measures are part of a 

broader strategy that includes quarantine and isolation practices, vaccination protocols, and 

restrictions on human and animal movement. 

Table: Key Biosecurity Measures in Poultry Production 

Biosecurity Measure Description and Importance 

Farm Management and 

Hygiene 

Regular cleaning, disinfection, and waste disposal are critical to prevent 

disease spread (Aiyedun et al., 2018). 

Quarantine and Isolation 

New birds should be quarantined, and sick birds isolated to prevent 

disease spread (Ajewole & Akinwumi, 2014). 

Vaccination 

Ensures immunity against common poultry diseases; farms adhering to 

vaccination protocols experience fewer outbreaks (Assam et al., 2012). 

Control of Human and 

Animal Movement 

Restricting movement helps minimize the introduction of diseases from 

external sources (Maduka et al., 2016). 

Use of Personal 

Protective Equipment 

(PPE) 

Workers should wear gloves, boots, and overalls to prevent disease 

transmission (Abah et al., 2017). 

 

 

2.2 Biosecurity and its Impact on Poultry Production 

The implementation of robust biosecurity measures is particularly important in Nigeria, where 

poultry farms face the constant threat of disease outbreaks like Avian Influenza and Newcastle 

Disease. Biosecurity measures, as highlighted in various studies, have been shown to significantly 

reduce the risk of these outbreaks, thereby improving farm profitability and ensuring the safety of 

poultry products. For example, in Ibadan, research has demonstrated that farms that adhered to 

proper vaccination protocols reported fewer disease outbreaks, underscoring the importance of 

vaccination in disease control (Assam et al., 2012). 

Furthermore, the control of human and animal movement within and between poultry farms plays a 

crucial role in preventing disease spread. Maduka et al. (2016) argue that limiting external 

movements reduces the risk of contamination from outside sources, thus contributing to overall 

farm health. Additionally, the use of personal protective equipment (PPE) is an effective preventive 
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measure that reduces the risk of cross-contamination between farm workers and poultry. Abah et al. 

(2017) emphasize that wearing gloves, boots, and overalls when handling poultry minimizes the 

chances of transmitting diseases from humans to birds or vice versa. 

Technological innovations in disease prevention and biosecurity measures are fundamental to the 

success of poultry farming. With proper biosecurity measures, including effective farm 

management, vaccination, quarantine, and the use of PPE, poultry farmers can significantly reduce 

the risk of disease outbreaks and improve the health and productivity of their flocks. As seen in 

studies by Jibril et al. (2016) and Aiyedun et al. (2018), biosecurity plays a key role in mitigating 

the challenges faced by poultry farmers and ensuring sustainable production. Further research and 

government support are essential to improve biosecurity awareness and practices, particularly in 

rural areas, thereby contributing to national prosperity through enhanced poultry production. 

2.3.1 Challenges in Implementing Biosecurity Measures 

Table: Challenges in Implementing Biosecurity Measures 

Challenge Description References 

Lack of Awareness and 

Training 

Small-scale and rural farmers often lack 

sufficient knowledge about the 

importance of biosecurity. 

Ajewole & Akinwumi 

(2014) 

Financial Constraints 

High costs of biosecurity measures make 

it difficult for farmers, especially small-

scale ones, to comply. Oladipo et al. (2020) 

Inconsistent Compliance 

Farmers and workers may fail to 

consistently adhere to biosecurity 

protocols, leading to lapses. Ijoma et al. (2020) 

 

The implementation of biosecurity measures in the poultry sector is critical for preventing the 

spread of infectious diseases and maintaining the health of both animals and humans. However, a 

range of challenges hinders the effective adoption and adherence to biosecurity protocols. This 

section explores some of these key challenges in detail. 

One of the major obstacles to implementing biosecurity measures is the lack of awareness and 

proper training among poultry farmers, particularly small-scale and rural farmers. According to 

Ajewole and Akinwumi (2014), many farmers are not sufficiently informed about the significance 

of biosecurity practices and their role in disease prevention. Without proper training and 

educational programs, farmers may be unaware of the appropriate practices to adopt, such as the use 

of disinfectants, proper waste disposal, and controlling the movement of people and animals on 

their farms. This lack of knowledge leads to non-compliance and poor management of biosecurity 

risks, ultimately contributing to the spread of diseases. Therefore, enhancing awareness and 

providing continuous training are essential to improving the understanding and implementation of 

biosecurity measures. 
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Also, the implementation of biosecurity measures often involves significant financial investment. 

Small-scale poultry farmers are particularly vulnerable to financial constraints, which can prevent 

them from purchasing necessary biosecurity tools, such as disinfectants, vaccines, personal 

protective equipment (PPE), and other sanitation supplies. Oladipo et al. (2020) highlight that the 

high costs associated with these measures create a barrier for many farmers who already operate on 

tight budgets. In some cases, farmers may prioritize immediate financial needs over biosecurity 

measures, resulting in suboptimal farm management practices. This financial limitation underscores 

the need for financial assistance or subsidies to help farmers implement and maintain biosecurity 

measures, as well as for more cost-effective solutions to be developed. 

Inconsistent compliance with biosecurity protocols is another significant challenge. Despite the 

availability of guidelines and training, many farmers and farm workers do not consistently adhere to 

biosecurity practices. Ijoma et al. (2020) found that non-compliance often occurs due to factors 

such as the perceived complexity or inconvenience of the protocols, lack of supervision, or the 

failure to recognize the long-term benefits of biosecurity. For instance, farm workers may not 

strictly follow protocols like changing footwear or clothing when moving between poultry houses, 

or they may neglect the use of disinfectants regularly. This inconsistency increases the risk of 

disease transmission and outbreaks, demonstrating the need for stronger enforcement and a culture 

of accountability within the poultry sector. 

2.3.2 Recommendations for Improving Biosecurity in Poultry Farming 

Recommendation Key Actions References 

Enhanced 

Training and 

Education 

- Regular training programs and workshops for farmers. 

- Strengthen extension services to provide ongoing support. 

Hyelda et al. 

(2021) 

Financial 

Support and 

Subsidies 

- Provide financial assistance or subsidies. 

- Offer access to affordable credit facilities for biosecurity 

upgrades. 

Jibril et al. 

(2016) 

Strict 

Enforcement of 

Regulations 

- Enforce biosecurity standards through regular inspections. 

- Establish penalties for non-compliance. 

Bello et al. 

(2017) 

Community-Led 

Initiatives 

- Foster community-based biosecurity initiatives. 

- Encourage sharing of resources and best practices within 

farming communities. 

Alhaji & 

Odetokun 

(2011) 

 

Biosecurity is a critical aspect of poultry farming, ensuring the health and safety of both the poultry 

and the consumers who rely on these products. Proper biosecurity practices help mitigate the risks 

of disease outbreaks, which can have devastating effects on both the poultry industry and public 

health. The following recommendations aim to improve biosecurity measures within the Nigerian 
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poultry sector, addressing the primary challenges of lack of awareness, financial constraints, and 

inconsistent compliance. 

One of the foundational strategies to improve biosecurity in poultry farming is to focus on education and 

training. Regular workshops and training programs can ensure that farmers are well-informed about the 

importance of biosecurity and the proper implementation of its practices. Hyelda et al. (2021) emphasize that 

these training sessions should not be one-off events but rather ongoing programs that reinforce good 

biosecurity habits. Extension services play a pivotal role in this, offering continued support and guidance to 

farmers, especially in remote or underserved areas. These services should be strengthened to provide tailored 

advice on the specific biosecurity challenges faced by local poultry farmers. By raising awareness and 

improving skills, farmers can implement more effective biosecurity measures, reducing the likelihood of 

disease transmission. 

Financial constraints often prevent farmers from implementing essential biosecurity measures. Biosecurity 

upgrades, such as disinfecting equipment, improving farm infrastructure, or purchasing protective gear, can 

be costly for smallholder farmers. As Jibril et al. (2016) suggest, providing financial assistance, such as 

subsidies or grants from government and non-governmental organizations, can alleviate these financial 

burdens. Furthermore, access to affordable credit facilities can enable farmers to make the necessary 

investments in biosecurity without overburdening their finances. By offering financial support, farmers are 

more likely to adopt biosecurity practices that will safeguard their poultry, improve productivity, and reduce 

the risk of diseases spreading within their flocks. 

The enforcement of biosecurity regulations is a crucial aspect of ensuring adherence to safety standards. 

Regulatory bodies must ensure that biosecurity guidelines are strictly followed through regular inspections. 

As Bello et al. (2017) argue, penalties for non-compliance should be established and enforced to deter 

farmers from neglecting these important practices. Without strong enforcement, voluntary compliance may 

be insufficient, especially when farmers face economic pressures or lack the necessary resources to invest in 

biosecurity. Strict regulations and penalties serve as an incentive for farmers to prioritize biosecurity, 

knowing that non-compliance could result in financial or legal consequences. Regular inspections also 

provide an opportunity for authorities to offer corrective guidance and encourage better biosecurity practices. 

Encouraging community-based approaches to biosecurity can have significant benefits in improving 

compliance and promoting collective responsibility among farmers. As Alhaji & Odetokun (2011) suggest, 

fostering community-led initiatives allows farmers to share knowledge, resources, and best practices with 

each other. This creates a sense of unity and mutual support, which can lead to better adherence to 

biosecurity standards. For instance, farmer groups can pool resources to invest in shared biosecurity 

infrastructure, such as foot baths or disinfecting stations. Community-led initiatives also enhance the 

capacity of farmers to support each other in times of crisis, such as disease outbreaks, by providing advice or 

sharing resources. 

Effective biosecurity measures are essential for safeguarding the health of poultry flocks and ensuring the 

sustainability of the poultry industry. By addressing key challenges such as lack of awareness, financial 

barriers, and inconsistent enforcement, the Nigerian poultry sector can make significant strides in improving 

biosecurity practices. Recommendations for improving biosecurity, including enhanced training, financial 

support, regulatory enforcement, and community-led initiatives, all contribute to a more robust and 

sustainable poultry sector. These measures not only protect farmers' livelihoods but also enhance public 

health and food safety, which are vital for the long-term success of Nigeria's agricultural industry. 
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2.4 Use of Antimicrobials and Ethnoveterinary Medicine in Poultry Production 

 

 

The Radar Chart (Spider Chart) visually compares the key aspects of Antimicrobial Use and 

Ethnoveterinary Medicine in poultry production. Antimicrobial Use, represented in blue, scores 

higher in terms of purpose, availability, and sustainability, but faces challenges regarding health 

risks and regulation. On the other hand, Ethnoveterinary Medicine, shown in green, excels in 

sustainability, health risks, and addressing key issues, but has lower scores for availability and 

regulation. This chart provides a clear and concise comparison, highlighting the strengths and 

weaknesses of each approach across various factors. 

In the context of poultry production in Nigeria, the use of antimicrobials and ethnoveterinary 

medicine (EVM) presents distinct approaches to poultry health management. While conventional 

antimicrobials are widely used to control diseases, prevent infections, and promote growth, the 

over-reliance on these substances has led to the growing concern of antimicrobial resistance 

(AMR). In contrast, ethnoveterinary medicine, which leverages traditional knowledge and natural 

remedies, is increasingly being explored as an alternative solution to mitigate these risks and 

support sustainable poultry farming practices. The tension between these two practices—
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conventional antimicrobials and EVM—highlights the need for balanced and regulated approaches 

to poultry health. 

 

2.4.1 Antimicrobial Use in Poultry Production 

Antimicrobials, especially those classified as critically important, are commonly used in Nigerian poultry 

production. These include antibiotics such as tetracyclines, sulfonamides, and quinolones, which are 

employed for therapeutic, prophylactic, and growth-promoting purposes. The widespread availability of 

these drugs over the counter without the necessary veterinary supervision has contributed significantly to 

their overuse and misuse in both small-scale and commercial poultry farming. Studies show that many 

farmers administer these antibiotics without considering the appropriate dosage, withdrawal periods, or the 

potential consequences of misuse. 

Critically important antimicrobials, such as tetracyclines, sulfonamides, and quinolones, are often used in 

poultry farming in Nigeria. Many poultry farmers administer these drugs without proper veterinary guidance, 

increasing the risk of drug residues in poultry products. This unregulated use also raises concerns about 

antimicrobial resistance (AMR), as it has been found that bacterial strains, such as those responsible for 

Salmonella and E. coli infections, have developed resistance to commonly used antibiotics, reducing the 

effectiveness of these treatments (Njoga et al., 2021). The unregulated use of these drugs can have long-

lasting consequences, including the potential for cross-resistance to other medical antibiotics that may affect 

human health. 

One of the most alarming consequences of antimicrobial misuse in poultry farming is the rapid development 

of AMR. Surveys indicate that a significant number of Nigerian poultry farmers use antibiotics 

indiscriminately, not only for therapeutic purposes but also for disease prevention and growth promotion. 

Many farmers fail to adhere to the required withdrawal periods, which results in the accumulation of 

antibiotic residues in poultry products. A study found that 62% of Nigerian poultry farmers do not follow 

recommended drug withdrawal periods, which exacerbates the problem of drug residues in food products 

(Njoga et al., 2021). This practice can lead to the contamination of the food chain, which poses health risks 

to consumers, including the development of drug-resistant infections. 

The misuse of antimicrobials in poultry farming has significant public health implications. Antimicrobial 

resistance is a global concern, and Nigeria is no exception. With increased resistance rates for drugs like 

tetracyclines and ciprofloxacin, the presence of multidrug-resistant bacteria in poultry products is becoming 

an alarming issue. This resistance not only reduces the effectiveness of treatment options for poultry diseases 

but also poses a direct threat to human health, as these resistant pathogens may transfer to humans through 

the consumption of contaminated poultry products (Oyekunle & Owonikoko, 2021). Furthermore, the 

indiscriminate use of antimicrobials contributes to the emergence of new resistant strains of bacteria, further 

complicating the treatment of infectious diseases. 

 

2.4.2 Ethnoveterinary Medicine (EVM) as an Alternative 

 

Ethnoveterinary medicine (EVM) represents an important alternative to conventional 

pharmaceutical treatments for poultry diseases, particularly for smallholder farmers in Nigeria. 

EVM is grounded in traditional knowledge of plants, herbs, and other natural substances that have 

been used for generations to maintain animal health. In rural areas where veterinary services and 

pharmaceutical drugs may be less accessible or too expensive, EVM provides an affordable and 
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culturally relevant option. Research shows that about 39% of smallholder farmers in Nigeria use 

EVM either as a primary treatment or in combination with conventional medicine (Bamidele et al., 

2022). Commonly used plants like Moringa oleifera for heat stress resistance, Carica papaya to 

improve feed intake, and Citrus aurantifolia for stress reduction exemplify the practical 

applications of ethnoveterinary practices in poultry management (Abegurin & Eniola, 2019). These 

natural remedies, while not always scientifically validated, are deeply embedded in the cultural 

practices of farmers and provide a viable, low-cost solution to disease management. 

 

The economic and cultural significance of EVM cannot be overstated. For many farmers, especially 

in rural areas, the cost of pharmaceutical drugs can be prohibitive, making EVM not just an 

alternative but the only viable option for managing poultry health. Furthermore, the traditional 

knowledge associated with EVM is passed down through generations, ensuring its continued 

relevance and application. This deep cultural connection to EVM contributes to its widespread 

acceptance and use, particularly in communities where modern veterinary care is scarce. Its 

affordability and accessibility make it a particularly attractive option for resource-poor farmers who 

may otherwise struggle to afford conventional veterinary services (Abegurin & Eniola, 2019). 

 

However, despite its potential, several challenges hinder the broader adoption of EVM. One 

significant barrier is the lack of research to support the efficacy and safety of these traditional 

treatments. Without formal studies and scientific validation, the effectiveness of EVM remains 

uncertain, and its potential for integration with conventional veterinary practices is limited. 

Furthermore, government policies and insufficient funding for EVM research pose additional 

obstacles to its development and integration into mainstream poultry management practices. These 

challenges limit the ability to harness EVM's full potential as a sustainable alternative to 

conventional medicines in poultry farming (Abegurin & Eniola, 2019). 

 

Nonetheless, there is growing interest in integrating EVM with conventional veterinary practices, 

especially as concerns about antimicrobial resistance (AMR) continue to rise. The overuse and 

misuse of conventional antibiotics in poultry farming have contributed to the global threat of AMR, 

making it essential to explore alternative treatments like EVM. If properly researched and 

standardized, EVM could provide a viable solution to reduce dependency on antibiotics and 

mitigate the spread of AMR in poultry production. Integrating EVM with modern veterinary 

practices could offer a balanced approach, leveraging the best of both worlds while promoting 

sustainable and health-conscious poultry farming. Thus, further research into EVM’s efficacy, 

along with policies that support its development, are crucial for creating a more sustainable and 

safer poultry industry in Nigeria. 

 

2.5 Improving Poultry Housing Systems 

 

The role of proper housing systems in enhancing poultry farming efficiency cannot be overstated. 

In Nigeria, where the poultry industry is growing rapidly, the adoption of modern housing 

innovations has become essential for improving productivity, profitability, and sustainability. One 

of the most significant advancements in poultry housing is the introduction of environmentally 
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controlled systems. These systems regulate temperature, humidity, and ventilation to create a stable 

and conducive environment for poultry. In regions like Nigeria, where high temperatures can lead 

to heat stress, these controlled environments minimize the effects of extreme weather, promoting 

better feed conversion, faster growth, and increased egg production (Nkiruka et al., 2020). By 

mitigating heat stress, the systems directly improve bird health, thereby enhancing overall 

productivity. 

 

Another key innovation is the adoption of battery cage systems, which allow for higher stocking 

densities and better management of birds. In these systems, birds are housed in small cages that 

allow easy access to feed, water, and waste removal, creating a more efficient environment for both 

management and disease control. Battery cages have been particularly effective for layers, as they 

provide an optimal setting for egg production while minimizing the risks of disease spread, a 

common challenge in traditional poultry systems (Anosike et al., 2020). These systems ensure that 

poultry farms can scale up production without compromising the health of the birds or the quality of 

their output. 

 

Deep litter systems, which have been in use for a long time, have also undergone improvements. 

The traditional deep litter system, where poultry are kept on bedding material such as sawdust or 

wood shavings, can now benefit from enhanced ventilation technologies. Modern deep litter 

systems utilize better-designed ventilation systems to reduce ammonia buildup, a common cause of 

respiratory problems in poultry. This innovation leads to a healthier environment, reducing the 

incidence of diseases and improving the overall health of the birds (Oloso, 2020). This directly 

results in better productivity, as healthy birds are more likely to grow well and produce eggs 

efficiently. 

 

Mobile poultry housing systems, which have gained attention in small-scale and organic farming, 

offer a sustainable and cost-effective solution. These mobile units allow farmers to move their 

flocks to fresh ground regularly, reducing the risk of disease outbreaks while providing poultry with 

access to natural food sources like insects and plants. This system is particularly beneficial for 

environmentally conscious farmers, as it reduces the need for artificial feed and helps in waste 

management, contributing to sustainable farming practices (Sulaiman et al., 2023). 

 

Additionally, the integration of smart farming and automation in poultry housing is revolutionizing 

poultry production. Automated systems for feeding, watering, lighting, and climate control are now 

being implemented in many farms. These technologies help farmers reduce labor costs and improve 

the efficiency of farm operations. Smart sensors continuously monitor the housing environment and 

automatically adjust conditions, ensuring that poultry remain in an optimal environment without 

constant human intervention. This reduces the potential for human error and helps ensure that 

poultry production is as efficient as possible (Heise et al., 2015). These innovations in housing 

systems are contributing to the overall goal of increasing poultry productivity and ensuring the 

sustainability of the industry in Nigeria. 
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2.6 Benefits of Improved Poultry Housing Systems 

 

The impact of modern poultry housing systems goes beyond just enhancing the farming 

environment; it also provides tangible benefits that significantly improve farm productivity and 

profitability. One of the most notable benefits is the reduction in mortality rates. By providing a 

controlled environment that reduces stress factors such as heat, disease, and poor ventilation, these 

systems help keep birds healthier. When poultry are housed in optimal conditions, their immunity is 

boosted, and the incidence of diseases such as avian flu and Newcastle disease is minimized, which 

directly reduces mortality rates (Nkiruka et al., 2020). Lower mortality rates translate to higher 

survival rates, leading to greater returns on investment for farmers. 

 

Furthermore, improved housing systems promote better feed efficiency, which is critical in 

reducing production costs. When poultry are housed in temperature-controlled environments with 

optimized ventilation, they consume feed more effectively, converting it into body mass and egg 

production at a higher rate. This results in faster growth and better feed-to-weight conversion, 

which reduces overall feed costs, a major expense in poultry farming (Oloso, 2020). The efficiency 

of feed utilization also means that farmers can produce more meat and eggs with less input, further 

improving farm profitability. 

 

Increased production is another direct outcome of improved housing systems. Systems like battery 

cages and environmentally controlled housing ensure that poultry are kept in optimal conditions, 

leading to higher egg production and faster growth rates in broilers. This increased production 

directly contributes to the farm's bottom line, as farmers can meet the growing demand for poultry 

products more effectively. As the Nigerian population continues to grow, the demand for poultry 

products is expected to rise, and modern housing systems provide a solution to meet this demand 

(Anosike et al., 2020). 

Finally, the enhanced biosecurity provided by modern poultry housing systems is a critical benefit. 

With proper design and controlled access, these systems minimize the exposure of poultry to 

external threats such as wild birds and other vectors that can carry diseases. Improved biosecurity is 

essential for preventing the spread of diseases like avian influenza, which can have devastating 

effects on poultry production. By maintaining a controlled environment, poultry farmers can 

significantly reduce the risks of disease outbreaks and ensure that their flocks remain healthy and 

productive (Maduka et al., 2016). 

 

The adoption of modern poultry housing systems is a vital strategy for improving farming 

efficiency in Nigeria’s poultry sector. By integrating environmentally controlled systems, battery 

cages, improved deep litter systems, and mobile housing units, poultry farmers can significantly 

enhance productivity, reduce costs, and improve the overall health of their flocks. Furthermore, the 

introduction of automation technologies ensures that farms operate efficiently with minimal labor 

input. The benefits of these systems, including reduced mortality rates, improved feed efficiency, 

increased production, and enhanced biosecurity, all contribute to the economic sustainability of the 

poultry farming industry. In the long term, these innovations will not only boost the profitability of 
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individual farms but also strengthen the entire agricultural sector, helping to meet Nigeria's growing 

demand for poultry products while fostering national economic prosperity. 

 

2.7 Feed Formulation and Management 

Feed formulation and management are critical components of poultry production, influencing both 

the economic success and health of poultry farms. Feed constitutes the largest cost component in 

poultry production, accounting for up to 70% of the total production costs (Sulaiman et al., 2023). 

Given its significance, optimizing feed formulation is essential for ensuring the nutritional balance 

necessary for poultry growth, reproduction, and overall health. Proper feed formulation ensures that 

birds receive an adequate amount of proteins, carbohydrates, fats, vitamins, and minerals, all of 

which are essential for their well-being. By balancing these components, poultry producers can not 

only enhance bird health but also improve feed efficiency, thereby maximizing profitability. 

Moreover, effective feed management enables poultry farmers to adjust the diet of their flocks 

based on their developmental stages and specific production goals, such as egg production, weight 

gain, or overall health. In this sense, feed management directly influences productivity levels and 

helps in sustaining the long-term viability of poultry enterprises. 

2.7.1 Challenges in Feed Formulation and Management 

Despite its critical role, Nigerian poultry farmers face several significant challenges in feed 

formulation and management, making it difficult to optimize feed efficiency. One of the primary 

challenges is the high cost of feed ingredients. Key feed components such as maize, soybean meal, 

and fishmeal are subject to fluctuations in market prices. The COVID-19 pandemic exacerbated this 

issue, causing further price hikes and disrupting supply chains (Ohagwu et al., 2022). This 

inflationary pressure on feed costs significantly affects the profitability of poultry farming, 

especially for small-scale farmers who already face limited access to capital. 

In addition to the cost concerns, there are issues with quality control. Substandard or contaminated 

feed ingredients, often due to poor storage and handling, can lead to poor bird performance, 

diseases, and even fatalities (Heise et al., 2015). This not only harms poultry health but also 

increases production costs due to the need for veterinary intervention and increased mortality rates. 

Another challenge is the limited access to feed additives and supplements. Additives such as amino 

acids, probiotics, enzymes, and other micronutrients can enhance the digestibility and nutritional 

quality of poultry feed, promoting better growth and health. However, many small-scale poultry 

farmers in Nigeria lack access to these essential supplements, hindering their ability to improve 

feed efficiency (Oloso, 2020). 

Inadequate knowledge and technical skills also present a significant barrier. Many poultry farmers 

lack the expertise necessary for proper feed formulation and management. As a result, they may 

mix ingredients incorrectly, leading to nutritional imbalances that can stunt poultry growth or lead 

to health issues (Ohajianya et al., 2013). Similarly, seasonal variations and supply chain disruptions 
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can result in periods of scarcity or high prices for key feed ingredients, forcing farmers to rely on 

lower-quality alternatives (Aiyedun & Oludairo, 2016). 

 

2.7.2 Innovations for Addressing Feed Formulation Challenges 

To overcome these challenges, several innovations can be adopted to enhance feed formulation and 

management in Nigeria’s poultry sector. Utilization of alternative feed ingredients is one such 

innovation. Researchers have begun exploring alternative sources of protein and nutrients, such as 

insect protein, agricultural by-products, and locally available grains. Low-tannin sorghum and 

cassava have shown promise as cost-effective substitutes for maize in poultry diets, offering 

nutritional benefits while reducing costs (Kwari et al., 2012; Bello et al., 2015 and Olowoyeye et 

al., 2019). These alternatives can help mitigate the rising costs of traditional feed components. 

Another key innovation is the use of feed formulation software and tools. Advances in technology 

have led to the development of software that can optimize feed formulation by calculating the 

correct proportions of ingredients based on available nutrients. These tools help farmers make more 

efficient use of feed ingredients, reduce waste, and ensure that poultry receive balanced diets 

tailored to their specific needs (Heise et al., 2015). To address quality control issues, poultry 

farmers can implement enhanced quality control measures, including regular testing for 

contaminants like mycotoxins and pathogens. This approach ensures the safety and consistency of 

feed ingredients, preventing health issues in poultry and improving overall productivity (Oloso, 

2020). 

Moreover, education and training programs play a pivotal role in improving feed management 

practices. Providing poultry farmers with technical knowledge on proper feed formulation and 

management can significantly improve their skills, leading to better decision-making in feed 

preparation and feeding strategies (Ohajianya et al., 2013). 

Additionally, feed additives such as enzymes, probiotics, and prebiotics can be integrated into 

poultry diets to improve nutrient absorption, enhance gut health, and increase overall performance 

(Heise et al., 2015). The integration of these additives has been shown to boost feed efficiency, 

reduce the incidence of diseases, and promote faster growth in poultry. 

Finally, developing localized feed production facilities can further enhance feed availability and 

affordability. By setting up local feed mills, poultry farmers can reduce their dependence on 

imported ingredients, reduce transportation costs, and create customized feed blends suited to the 

specific conditions and needs of regional poultry farms (Sulaiman et al., 2023). 

The importance of effective feed formulation and management cannot be overstated in the context 

of Nigerian poultry farming. Addressing the challenges of high feed costs, quality control, limited 

access to supplements, inadequate knowledge, and supply chain disruptions is essential for 

improving the productivity and sustainability of the poultry sector. By leveraging innovations such 

as alternative feed ingredients, formulation software, enhanced quality control, and education 

programs, poultry farmers can optimize feed efficiency, reduce costs, and improve the overall 
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health and productivity of their flocks. These measures contribute not only to the economic 

sustainability of individual poultry farms but also to the broader goal of fostering a more efficient 

and prosperous poultry industry in Nigeria. 

 

2.8 Contributions of Poultry Industry to National Prosperity in Nigeria 

Contribution Area Economic Impact Source(s) 

Economic Impact 

Poultry industry valued at $320 

billion; enhances national 

economic growth 

Adebowale & Adeyemo, 

2016 

Employment Generation 

Provides jobs in rural and 

urban areas; sustains 

livelihoods 

Oloso, 2020; Sulaiman et 

al., 2023 

Agricultural Output 

Poultry meat production 

positively impacts agricultural 

GDP Ewubare & Ozar, 2018 

Market Opportunities 

Rising demand due to 

population growth; potential 

for private investment Heise et al., 2015 

Efficiency Improvements 

Technical efficiency (75%), but 

economic efficiency only 21% 

– room for growth Ohajianya et al., 2013 

Soil Fertility 

Use of poultry manure 

improves soil fertility and crop 

production 

Bamire & Amujoyegbe, 

2004 

 

The poultry industry in Nigeria is a key contributor to the nation's economic development, 

providing substantial benefits across multiple sectors, including employment, income generation, 

and agricultural productivity. The industry's economic impact is largely driven by its 

commercialization and rapid growth, which have transformed it into one of the most valuable 

segments of Nigerian agriculture. 

The economic contribution of poultry production in Nigeria is significant, with the industry 

valued at approximately $320 billion (Adebowale & Adeyemo, 2016). Innovations that increase 

productivity and reduce losses, particularly due to diseases, can greatly enhance the profitability 

of poultry farms. This, in turn, contributes directly to national economic growth. The poultry 

sector plays a crucial role in supporting food security, particularly by ensuring a stable supply of 
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affordable animal protein for the Nigerian population. Poultry production, particularly broiler 

chicken production, is one of the fastest-growing agricultural sub-sectors and a vital part of the 

food industry. As Anosike et al. (2020) emphasized, poultry farming provides income and 

supports the livelihoods of small-scale farmers, fostering economic independence and 

contributing to improved dietary protein supply. 

Poultry production is a significant source of employment in Nigeria, particularly in rural and 

urban areas. According to Oloso (2020), the broiler chicken production value chain generates 

much-needed employment, playing a crucial role in food security. It offers opportunities for 

individuals across the value chain, from production to processing and distribution. Furthermore, 

Sulaiman et al. (2023) highlighted that poultry farming enhances household income, with both 

men and women actively participating in this sector. The industry's ability to generate 

employment opportunities, particularly for women, helps elevate households from poverty, 

providing sustainable livelihoods and economic empowerment. 

Poultry production also has a positive influence on agricultural output in Nigeria, particularly in 

enhancing the agricultural GDP. Ewubare and Ozar (2018) found that while the production of 

poultry birds has a minimal negative influence, poultry meat production significantly contributes 

to the agricultural GDP. This is especially important in the context of Nigeria's livestock sector, 

which benefits from the production of poultry products. The integration of poultry farming into 

the broader agricultural system contributes to the overall agricultural output, making it a valuable 

part of the nation's economic fabric. 

The Nigerian poultry market presents considerable opportunities for investment. As noted by 

Heise et al. (2015), the demand for poultry products is driven by population growth and rising 

income levels. The market is ripe for both private and foreign direct investment, which could 

help address existing challenges such as inadequate infrastructure, high production costs, and 

disease management. Private investment could help drive market growth by introducing 

innovative production techniques, better supply chain management, and enhanced biosecurity 

measures, thus fostering an environment conducive to sustainable poultry farming. 

Improving technical and economic efficiencies in poultry farming is essential for maximizing the 

industry's profitability. Research by Ohajianya et al. (2013) on poultry farmers in Imo State 

revealed a discrepancy between technical and economic efficiencies, with farmers exhibiting a 

technical efficiency of 75%, but a significantly lower economic efficiency of just 21%. This 

finding suggests substantial room for improvement in resource utilization, which could lead to 

increased productivity and profitability. Enhancing efficiency through better management 

practices, training, and adoption of advanced technologies would enable poultry farmers to 

achieve higher economic returns, contributing further to Nigeria's prosperity. 

Poultry production also positively impacts crop farming through the use of poultry manure as a 

fertilizer. Research by Bamire and Amujoyegbe (2004) demonstrated that integrated poultry-

maize farmers in Southwestern Nigeria experienced significant improvements in land quality and 

farm productivity due to the use of poultry manure. This practice not only reduces the 
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dependency on chemical fertilizers but also enhances soil fertility, which can lead to improved 

crop yields. The symbiotic relationship between poultry farming and crop production thus 

contributes to the overall prosperity of rural farming communities by improving soil health and 

boosting agricultural output. 

    Conclusion 

In conclusion, technological innovations have the potential to significantly enhance the Nigerian 

poultry industry. By adopting advanced technologies in areas such as biosecurity, feed 

management, breeding, and housing systems, farmers can improve productivity, reduce costs, 

and ensure the production of high-quality poultry products. However, several challenges hinder 

the widespread adoption of these technologies, including limited access to finance, lack of 

technical expertise, and inadequate infrastructure. 

To fully realize the benefits of technological innovation, concerted efforts are needed from 

various stakeholders, including government agencies, private sector organizations, and academic 

institutions. Government support through policies, subsidies, and training programs can 

encourage the adoption of innovative technologies. Additionally, partnerships between farmers 

and technology providers can facilitate knowledge sharing and access to advanced solutions. By 

addressing these challenges and promoting the integration of technology into poultry production, 

Nigeria can strengthen its poultry industry, improve food security, and drive economic growth. 

Declaration of generative AI and AI-assisted technologies in the writing process 

During the preparation of this work the author(s) used ChatGPT in order to ascertain certain 

details . After using this tool/service, the author(s) reviewed and edited the content as needed 

and take(s) full responsibility for the content of the publication. 
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