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CHAPTER ONE
INTRODUCTION
1.1 BACKGROUND OF THE STUDY 
Agriculture  remains  the  foundation  of the Nigerian economy, despite the presence of oil in the country. It is the main source of livelihood for  most  Nigerians  (Food  and Agriculture Organization, FAO, 2020). The sector comprises the following sub-sectors: crop  production,  livestock,  forestry,  and fishery  sector.  The  crop  production  sub-sector remains the  largest  driver  of  all the four  sub-sectors  as it  accounts for  ninety-one percent of the agricultural sector in the third quarter of 2019 with a quarter growth that  stood  at  44.12%  (National Bureau  of Statistics,  NBS,  2019).  The  sector contributed 29.25% to the overall real GDP during  the  third quarter of  2019  (National Bureau of Statistics, NBS, 2019). Agriculture remains a vital sector for economic growth, employment, and food security, particularly in developing countries like Nigeria, where it accounts for a significant proportion of GDP and livelihoods (FAO, 2021). The growing demand for food, driven by rapid population growth, urbanization, and shrinking arable land, has intensified the need for increased agricultural productivity. To meet these demands, farmers have turned to agrochemicals such as fertilizers, pesticides, and herbicides, which play a crucial role in enhancing crop yields, reducing post-harvest losses, and protecting crops from pests and diseases (Oladele & Adekoya, 2020). Agriculture remains the backbone of Nigeria’s economy, contributing significantly to the country's GDP and providing livelihoods for millions of households. However, the sector faces persistent challenges such as declining soil fertility, pests, and diseases, which negatively impact crop productivity. To mitigate these challenges, farmers increasingly rely on agrochemicals such as fertilizers, herbicides, insecticides, and fungicides to enhance aincreasinggricultural productivity and meet food security demands . In Nigeria, smallholder farmers dominate the agricultural sector, contributing about 70% of the nation’s food supply (Ogunlela & Mukhtar, 2020). However, many of these farmers face challenges such as limited access to agricultural inputs, inadequate knowledge of agrochemical usage, financial constraints, and insufficient extension services. Studies indicate that while agrochemicals significantly boost productivity, their misuse or overuse can result in environmental degradation, soil depletion, health hazards, and contamination of water bodies (Eze et al., 2021; Ekong et al., 2018). Therefore, the need to balance the benefits and risks of agrochemicals has become critical for sustainable agriculture.
Agrochemicals refers to the broad range of pesticides including insecticides, fertilizers, hormones, herbicides, fungicides, and other growth chemicals and concentrated stores of raw animal manure (cow dung and poultry droppings). Globally, agro-chemicals (agrichemicals) are used for improving soil fertility and productivity. These methods of farming have been used in agriculture especially cropping system. The old civilization used organic manure (cow dung and poultry dropping) as a means of providing nutrients to the crops for a long period with consistent yield (Albert, 1989). According to Alex (2007), the use of agrochemicals is dangerous to the health of both the soil and humans. Agrochemicals on other hand, is expensive and unaffordable by many small-scale farmers. .
Agrochemicals are defined as chemical substances or compounds used in agriculture to improve soil fertility, control pests, eliminate weeds, and enhance overall crop quality and productivity (Maton et al., 2016). They include fertilizers, which supply essential nutrients like nitrogen, phosphorus, and potassium; pesticides, which control harmful pests; herbicides, which eliminate weeds; and fungicides, which protect crops from fungal diseases (Bello et al., 2019). The use of these agro-chemicals though on one side accounts for increased yield, on the other hand the products are of less natural content and contain some heavy chemicals. These agro-chemicals to some extent proved harmful not only for humans but also pose a great danger to the environment. The continuous usage of these chemicals for about 15 years was reported to turned cultivated land into barren land (Andrew, 2007). Many agrochemicals are toxic and agrochemicals in bulk storage may pose a significant environmental and/ or health risks particularly in the event of accidental spills (Andrew, 2007). In many countries the use of agrochemicals is highly regulated. Government issues permits for purchase and use of approved agrochemicals may be required. Significant penalties can result from misused including improper storage resulting in the spillage. On-farm, proper storage facilities and labeling, emergency clean up equipment and procedure for handling, application and disposal are often subject to mandatory standards and regulation. Usually the regulations are carried out through the registration process (Andrew, 2008).  Agrochemical are substances used to control weeds, kill pests and also help to improve agricultural production. Mokwunye, et al. (2021) defined agrochemical as a generic term for the various chemical products, such as fertilizers, hormone, fungicides, insecticides or soil treatment that improves the production of crop. The source of pesticides used by the farmers includes agrochemical retailers, input traders, and Agricultural Development Programme (ADP). Awad et al. (2018) noted that pesticides are widely used by farmers to protect crops from insects and diseases. The extensive and indiscriminate use may be worst with inadequate knowledge of the agrochemical and the safety practices. Jean et al. (2019) stated that the population (farmers) ignored the health risks linked to pesticides applications. In recent times, there is a growing concern for increase in the quantity of pesticides consumed for the control of pests and diseases of vegetable crops among farmers in Nigeria. In fact, pesticides use among farmers in the country has proven to be indispensable tool in combating damage from pests. The reason for this has been the improvement in yield which is attributed to the ability of pesticides to eliminate pests of vegetables crops. In respond to the government-initiated policies that have also in ways encouraged a phenomenal increase in the usage of agrochemical to control and curb the devastating effect of these insect pest (Alimi, 2022). In this regard smallholder farmers are more than ever before invigorated to use agrochemicals as the best available option to protect their crops and increase their productivity. This has led not only to an increase chemical use but also an indiscriminate application of synthetic agro-chemicals aimed at boosting production, controlling pest, weed, and disease on their farms. However, over reliance on agro-chemicals would result in unsustainable crop production and possible health challenges (Fernie and Yan, 2019). Agrochemicals are any chemical used in agricultural  production  to  improve productivity and control pests and diseases (Omari, 2014).  Saina et  al.,  (2017)  viewed agrochemicals  as  chemicals  used  in  farm operations  to  improve  the  quality  and quantity  of  crop  that  is  produced.  It comprises fertilizers,  plant-protection chemicals  or  pesticides,  and  plant  growth hormones  used  in  agriculture.  The  use  of inorganic  fertilizers  and  pesticides  in developing  countries  has  increased substantially in  the past  four decades.
In recent years, the use of agrochemicals has grown significantly due to the pressures of  population, dwindling arable land, and the need for higher agricultural output. However, the adoption and effective use of agrochemicals are influenced by various factors, including socio-economic conditions, farmers’ knowledge and attitudes, access to resources, and environmental concerns. While agrochemicals are beneficial for improving agricultural productivity, their misuse or overuse poses risks to human health, soil quality, and the environment. The use of agrochemicals has revolutionized modern agriculture by improving crop yields and reducing post-harvest losses. However, the adoption of these chemicals varies across regions and among farmers, influenced by multiple factors including socioeconomic status, level of education, access to agricultural extension services, and environmental concerns. While agrochemicals offer numerous benefits, their misuse or overuse has raised concerns about potential negative effects on human health, soil quality, and water resources.Crop  farmers  make  wide  use  of agrochemicals  (pesticides)  at  different stages  of  their  farm  operations  without adherence to agrochemical safety measures which include the use of personal protective equipments,  appropriate  mixing  and application  of  chemicals, the correct agrochemical  to  use,  proper  disposal  of used agrochemical containers etc. In Nigeria, the patterns of agrochemical usage are shaped by diverse factors such as climatic conditions, crop type, government policies, and market forces. Understanding these factors is essential for developing strategies to promote safe and efficient agrochemical use, minimize environmental risks, and enhance sustainable agricultural practices.
Ilorin East LGA, located in Kwara State, is primarily an agrarian community where agriculture provides livelihoods for a majority of the population. Farmers in this area rely on both traditional and modern farming practices to sustain their production. However, their level of agrochemical adoption is often influenced by factors such as education, income, farm size, access to credit, and exposure to extension services (Adebayo et al., 2017). Despite the growing importance of agrochemicals, there is limited research focusing on their usage and the challenges farmers face in adopting these inputs in Ilorin East.
1.2 STATEMENT OF THE PROBLEM 
Despite the critical role of agrochemicals in improving agricultural productivity, their use among farmers in Nigeria is fraught with challenges. Issues such as lack of awareness, limited access to quality agrochemicals, high costs, and inadequate knowledge of proper application techniques often result in underutilization or misuse. Additionally, smallholder farmers, the majority in Nigeriaface constraints such as poor access to credit facilities and unreliable supply chains, which hinder their ability to procure necessary inputs.
Environmental and health concerns have also emerged due to the indiscriminate use of agrochemicals. Instances of water pollution, soil degradation, and pesticide poisoning have been reported, underscoring the need for effective regulation and education. Understanding the factors influencing agrochemical use is crucial to addressing these challenges and ensuring the adoption of safer and more sustainable practices.
1.3   RESEARCH QUESTIONS 
Thestudy will provide  answer to thefollowing  research questions:
i.  What are the socioeconomic characteristics of the respondents in the study area ?
 ii. What are the factors that influence the uses of agrochemical in the study area ? 
iii.  What are the farmers’  perceptions on Environmental and other risks involve in the uses of agrochemical by the respondents 
iv. What are the perceived constraints in the uses of agrochemical by farmer  in the study area ? 


1.4OBJECTIVE OF THE STUDY 
The study aims to investigate the factors influencing the use of agrochemicals among farmers in Nigeria. While the specific objectives are:
i. To know the socioeconomic characteristics of the respondents in the study area 
ii. To Identify other perceived constraints in the uses of agrochemical in the study Area.
iii. To examine the farmer's  perception on environmental and other risks involve in the uses of agrochemical  by the respondents in the study area 
iv.To evaluate the impact of government policies and market conditions on the availability and affordability of agrochemicals.
1.5      HYPOTHESIS OF THE STUDY 
   HO1 : There is no significant relationship between selected socio- economic characteristics of the respondent and the uses of agrochemical 
HO2 : There is no significant relationship between the respondent risk perception and use of Afro chemical in the study area. 
HO3:  There is no significant relationship between certain perceived constraints faced by farmers and their use of agrochemical in study area. 
1.6 SIGNIFICANCE OF THE STUDY 
This study provides insights into the factors shaping agrochemical use among farmers inNigeria, contributing to a better understanding of the challenges faced by farmers. The findings will inform policymakers, agricultural extension workers, and other stakeholders on how to promote safe and efficient agrochemical practices. Moreover, it will help address environmental and health concerns associated with agrochemical misuse, ultimately supporting sustainable agricultural development in Nigeria.
1.7  SCOPE OF THE STUDY 
The study focuses on farmers in some selected communities of Ilorin-East LGA, Kwara State, Nigeria, with emphasis on smallholder farmers who constitute the majority of the agricultural workforce. It examines factors influencing agrochemical use, including socioeconomic characteristics, access to extension services, knowledge of risks, and policy impacts.
1.8  LIMITATION OF THE STUDY 
Time constraints were a significant limitation in this research. The study was conducted within a short period of two (2) weeks, which restricted the size of the sample and the scope of data collection. Due to the limited time, it was not possible to conduct in-depth interviews or follow-up studies to validate findings. The constraint was a result of project deadlines within the academic schedule. Future research could address this limitation by extending the research timeline, allowing for a larger sample size, longitudinal studies, and more comprehensive analysis of data. Another limitation of this study is financial status, the research was constrained by limited financial resources, which restricted the ability to conduct extensive fieldwork and purchase specialized tools."
1.9  DEFINITION OF TERMS 
· Agrochemicals: Chemical substances used in agriculture, including fertilizers, pesticides, herbicides, and fungicides, to enhance productivity and protect crops.
· Smallholder Farmers: Farmers operating on small plots of land, typically with limited resources and inputs.
· Sustainable Agriculture: Farming practices that meet current food needs without compromising the ability of future generations to meet their needs.














CHAPTER TWO
LITERATURE REVIEW
2.1  AGROCHEMICAL 
Agrochemicals were introduced to protect crops from pests and enhance crop yields. The most common agrochemicals include pesticides and fertilizers ( Agroch, 2017 ).Chemical fertilizers in the 1960s were responsible for the beginning of the "Green Revolution", where using the same surface of land using intensive irrigation and mineral fertilizers such as nitrogen, phosphorus, and potassium has greatly increased food production ( Unsworth, John , 2010 ) .Throughout the 1970s through 1980s, pesticide research continued into producing more selective agrochemical.  Due to the adaptation of pests to these chemicals, more and new agrochemicals were being used, causing side effects in the environment . An agrochemical or agrichemical, a contraction of agricultural chemical, is a chemical product used in industrial agriculture. Agrichemical typically refers to biocides (pesticides including insecticides, herbicides, fungicides and nematicides) alongside synthetic fertilizers. It may also include hormones and other chemical growth agents ( Agric& security ,2017 ). Though the application of mineral fertilizers and pesticidal chemicals has a long history, the majority of agricultural chemicals were developed from the 19th century, and their use were expanded significantly during the Green Revolution and the late 20th century ( Devi,  P et al., 2017 ). Agriculture that uses these chemicals is frequently called conventional agriculture ( Jastrzębska et al., 2022 ).   Agrochemicals are counted among speciality chemicals. Most agrochemicals are products of the petrochemical industry, where chemicals are derivitatives of fossil fuels ( The production and use of agrochemicals contribute substantially to climate change, both through direct emissions during production, and through indirect emissions created from soil ecology problems created by the chemicals.  Agrochemicals, especially when improperly used or released in local environments, have led to a number of public health and environmental issues.Agrochemicals and their production can be significant environmental pollution ( Agric& security ,2017 ).  Agrochemicals are responsible for significant damage to waterways through runoff, and inproperly stored agrochemicals and agrochemical wastes are responsible for spills, especially during extreme weather events( Anenberg et al ., 2018 ).Following the publication of Rachel Carson's Silent Spring, increased global attention has been paid to these ecological impacts of certain classes of chemicals, both in terms of effects on ecosystems and biodiversity loss. Some farmers choose not to use agrochemicals, with sustainable agriculture approaches such as organic farming or agroecology, avoiding use of pesticides and industrial chemicals, in favor of naturally occurring chemicals.
2.2 CATEGORIES OF AGROCHEMICAL 
Agrochemicals are chemicals used in agriculture to enhance crop productivity and protect crops from pests, diseases, and weeds. They can be categorized as follows:
i. PESTICIDE
Pesticides are substances or mixtures of substances designed to control, prevent, or eliminate pests that can harm crops, animals, and humans. They play a critical role in modern agriculture by protecting crops from pests, improving yield, and ensuring food security. However, their use requires careful management to avoid environmental and health risks.

Type of Pesticide 
• Insecticide 
An insecticide is a chemical substance used to kill or control insects that may harm crops, livestock, or human health. These chemicals can target the nervous system of insects, disrupt their life cycle, or interfere with their metabolism. Insecticides are widely used in agriculture to protect crops from pests, but they must be used carefully to prevent environmental contamination and harm to non-target species, including beneficial insects like bees .There are common types of insecticide:
i. Synthetic Insecticides: These are man-made chemicals, often highly effective, but they can have harmful effects on the environment and non-target organisms. Examples include: Organophosphates such as malathion, chlorpyrifos,  Pyrethroids ( permethrin, deltamethrin) and Neonicotinoids ( imidacloprid.)
ii. Natural Insecticides: These are derived from natural sources, and they tend to be less harmful to the environment and non-target species. Examples include: Neem-based insecticides which are derived from the neem tree, containing azadirachtin and  Pyrethrins derived from chrysanthemums.
iii.  Biopesticides: These are biological agents that control pests, such as bacteria, fungi, or viruses that target insects. For example:Bacillus thuringiensis (Bt): A bacterium used to control caterpillars and other insects.
iv.  Insect Growth Regulators (IGRs): These disrupt the development of insects, preventing them from maturing or reproducing. Example: methoprene
• Herbicide 
 Herbicides are chemicals used to control unwanted plants (weeds) that compete with crops for nutrients, water, and sunlight. They are classified into:
Selective Herbicides: Target specific weeds.
Non-Selective Herbicides: Kill all plants.
Pre-emergence: Applied before weeds germinate.
Post-emergence: Applied after weeds emerge.
Contact: Kill only the parts they touch.
Systemic: Absorbed and kill the entire plant.
• Fungicide 
 Fungicides are chemicals used to prevent, control, or eliminate fungal infections in crops, protecting them from diseases and improving yields. They can be protective (prevent infection), curative (treat existing infections), systemic (absorbed and move within the plant), or contact (stay on the plant surface). While fungicides are effective in disease control, misuse can lead to resistance, environmental pollution, and health risks. Proper handling is essential.


• Rodenticide
Rodenticides are chemicals used to control rodents like rats and mice that damage crops and stored food. They work by poisoning rodents through ingestion. Types include anticoagulants (cause internal bleeding) and non-anticoagulants (affect the nervous system or other organs). While effective for pest control, improper use can harm non-target animals and humans. Safe handling and proper application are essential.
• Nematicide 
Nematicides are chemical agents used to control nematodes, microscopic worms that attack plant roots, causing crop damage and reduced yields. They can be fumigant (gas-based, affecting soil pests) or non-fumigant (liquid or granular, absorbed by soil). While effective in protecting crops, improper use can lead to soil contamination and health risks. Safe handling and proper application are essential.
• Bactericide
Bactericides are chemicals used to control or kill harmful bacteria that cause plant diseases, protecting crops and improving yields. They can be contact (remain on the surface) or systemic (absorbed by plants). While effective in preventing bacterial infections, overuse can lead to resistance and environmental harm. Proper handling and application are essential.
• Miticide ( Acaricide) 
Miticides (also called acaricides) are chemicals used to control mites, tiny pests that damage crops by feeding on plant tissues. They can be contact miticides (kill mites on direct contact) or systemic miticides (absorbed by plants and affect mites feeding on them). Effective in pest management, but misuse can harm beneficial insects and lead to resistance. Proper handling and application are essential.
•. Mode of Action of Pesticide 
Mode of Action (MoA) of Pesticides describes how pesticides affect or kill pests by targeting specific biological processes. It includes contact action (kills on direct contact), systemic action (absorbed by plants and affects feeding pests), ingestive action (works when pests consume treated material), and fumigant action (gas-based, inhaled by pests). Pesticides may target the nervous system, growth regulation, or cell membranes. Proper use of MoA helps prevent resistance and ensures effective pest control.
ii. Fertilizer
Fertilizers are substances added to soil or plants to provide essential nutrients for growth. They can be organic (derived from natural sources like compost or manure) or inorganic (synthetic, containing specific nutrients). Key nutrients include nitrogen (N) for growth, phosphorus (P) for root development, and potassium (K) for overall plant health. Fertilizers may also contain secondary nutrients (e.g., calcium, magnesium) and micronutrients (e.g., iron, zinc). Proper use enhances soil fertility, improves crop yield, and promotes healthy plant growth. Overuse, however, can lead to environmental pollution.

iii. Plant Growth Regulator ( PGRs) 
Plant Growth Regulators (PGRs) are chemicals that influence plant growth and development by altering physiological processes. They can promote or inhibit growth, control flowering, or regulate fruit development. Key types include auxins (promote root growth), gibberellins (stimulate stem elongation and seed germination), cytokinins (encourage cell division), ethylene (regulates ripening and aging), and abscisic acid (helps with stress responses). PGRs are used in agriculture to enhance crop yield, control plant size, and improve quality. However, their use requires careful management to avoid unwanted effects.
iv. Adjuvants 
Adjuvants are substances added to pesticides, herbicides, or fertilizers to enhance their effectiveness by improving spread, absorption, and stability. Types include surfactants (increase wetting), stickers (help adhesion), and spreader-activators (improve coverage). They optimize performance, reduce active ingredient use, and ensure better control, but must be used properly to avoid negative effects on plants and the environment.
v. Soil Conditioner And Amendment 
 Soil conditioners and amendments are materials added to improve soil health. Conditioners enhance soil texture, water retention, and aeration, such as organic matter and peat moss, promoting better root growth. Amendments correct nutrient deficiencies or adjust soil pH, like lime (raises pH) or gypsum (improves structure). Both improve soil fertility and structure, leading to better plant growth, but must be used correctly to avoid environmental impact.
2.3 ROLE OF AGROCHEMICAL IN AGRICULTURE 
Agrochemicals, including fertilizers, pesticides, herbicides, and fungicides, play a pivotal role in modern agriculture by enhancing crop productivity, improving food quality, and protecting against pests and diseases.
• Enhancing Crop Yields 
Fertilizers provide essential nutrients like nitrogen, phosphorus, and potassium, which are critical for plant growth and higher yields. For example, nitrogen fertilizers significantly enhance photosynthesis and biomass production (Tilman et al., 2002; Stewart et al., 2005).
• Improving Food Quality And Shelf life 
  Fungicides prevent post-harvest fungal infections, preserving the quality and extending the shelf life of fruits, vegetables, and grains (Karuppuchamy & Venugopal, 2016).
• Pest  And Disease Control 
Pesticides safeguard crops from destructive pests and diseases, reducing yield losses significantly. Without crop protection, global yield losses could exceed 50% (Oerke, 2006).
•  Weed Management 
 Herbicides effectively manage weeds, reducing competition for resources such as nutrients and water. Selective herbicides target specific weeds, minimizing labor and enhancing productivity (Moss, 2017).
•  Facilitating Mechanized Farming 
Agrochemicals simplify field preparation, enabling large-scale mechanized operations. Glyphosate, for instance, clears vegetation for efficient planting and harvesting (Duke & Powles, 2008).
•  Reducing Post -Harvest Losses 
Agrochemical treatments, such as fumigation, protect stored produce from pests and spoilage, ensuring food security (Fields & White, 2002).
2.4  ENVIRONMENTAL IMPACT OF AGROCHEMICAL 
The extensive use of agrochemicals in agriculture has raised significant environmental concerns, affecting soil health, water quality, biodiversity, and ecosystem balance.
•  Soil Degradation : Prolonged use of chemical fertilizers alters soil pH and reduces microbial diversity, leading to soil nutrient imbalances and reduced fertility (Choudhary et al., 2018).
• Water Pollution : Agrochemical runoff contaminates water bodies, leading to eutrophication, algal blooms, and depletion of dissolved oxygen, which harm aquatic ecosystems (Carpenter et al., 1998).
• Biodiversity Loss : Pesticides, particularly neonicotinoids, contribute to pollinator population declines, threatening ecosystem services such as pollination and food production (Goulson et al., 2015).
• Bioaccumulation And Toxicity : Persistent chemicals in agrochemicals, such as organochlorine pesticides, accumulate in the food chain, posing risks to wildlife and humans (Mostafalou & Abdollahi, 2013).
•  Green Gas  Emissions : Overuse of nitrogen-based fertilizers contributes to nitrous oxide emissions, a potent greenhouse gas, exacerbating climate change (Davidson, 2009).
2.5  HUMAN HEALTH CONCERN ON AGROCHEMICAL 
The use of agrochemicals poses significant health risks to humans through direct exposure, food contamination, and environmental pollution. These risks include acute poisoning and long-term chronic illnesses.
• Acute Toxicity :  Farmers and workers exposed to high doses of pesticides may experience acute poisoning symptoms such as nausea, skin irritation, respiratory distress, and, in severe cases, neurological damage (World Health Organization, 2010).
• Chronic Disease : Prolonged exposure to agrochemicals is associated with chronic health issues such as cancer, endocrine disruption, reproductive disorders, and neurodegenerative diseases (Mostafalou & Abdollahi, 2013). Example: Glyphosate, a widely used herbicide, has been classified by the IARC as "probably carcinogenic to humans" (Guyton et al., 2015).
• Food Contamination : Residues of agrochemicals in food and drinking water can expose consumers to harmful levels of toxins, increasing the risk of developmental and hormonal disorders (Aktar et al., 2009).
• Bioaccumulation : Persistent chemicals like organophosphates and organochlorines can bioaccumulate in human tissues, leading to long-term health consequences, including immune system suppression (Jayaraj et al., 2016).
2.6  REGULATIONS OF AGROCHEMICAL 
The regulation of agrochemicals is essential for ensuring the safe and responsible use of chemicals in agriculture to protect human health, the environment, and food security. Agrochemicals, which include pesticides, herbicides, fungicides, and fertilizers, are crucial for modern agriculture but can pose significant risks if misused. The key aspects of agrochemical regulation include registration and approval, safety and toxicity testing, labeling and use instructions, monitoring and enforcement, and adherence to global standards.
•  Registration and Approval :  Before agrochemicals can be sold, they must be registered with national regulatory bodies such as the U.S. Environmental Protection Agency (EPA), the European Food Safety Authority (EFSA), or other national agencies. The registration process involves submitting data on the chemical’s effectiveness, toxicity, and environmental impact. Only after thorough evaluation and approval can these chemicals be marketed for use (EPA, 2020).
• Safety and Toxicity Testing : Agrochemicals undergo extensive testing to ensure they do not pose a threat to human health, wildlife, or the environment. This testing includes evaluating acute toxicity, carcinogenicity, and long-term environmental impacts. Regulatory agencies like the EPA and EFSA assess the data from these tests before granting approval for use (European Commission, 2019).
• Labeling and Use Instructions : It is mandatory for agrochemical products to have labels that provide detailed instructions on safe usage, potential hazards, protective measures, and first aid procedures. Proper labeling is critical for minimizing risks to both users and consumers (FAO/WHO, 2019).
• Monitoring and Enforcement : Governments monitor the use of agrochemicals through field inspections, laboratory testing, and monitoring of crops and food products. Non-compliance with regulations can lead to penalties, including fines or product recalls, to ensure public safety and environmental protection (EPA, 2020).
• Global Standards and Agreements :  International organizations such as the Food and Agriculture Organization (FAO) and the World Health Organization (WHO) set global standards for the safe use of agrochemicals, many of which are adopted by individual countries. These standards ensure that agrochemical use is consistent and safe across borders (FAO/WHO, 2019).
2.7  SUSTAINABLE  ALTERNATIVE OF AGROCHEMICAL 
Sustainable alternatives to agrochemicals aim to reduce environmental and health impacts while maintaining agricultural productivity. Key approaches include:
• Biological Control:  Utilizing natural predators, parasites, or pathogens to manage pest populations. For example, microbial pesticides and parasitic insects offer environmentally friendly solutions to alleviate economic losses in agriculture. 
• Organic Farming: Employing natural inputs such as compost, green manure, and crop rotation to enhance soil fertility and control pests without synthetic chemicals. This approach promotes biodiversity and reduces chemical residues in the environment.
• Integrated Pest Management (IPM): Combining cultural, biological, mechanical, and chemical methods to manage pests in an economically and ecologically sound manner. IPM emphasizes monitoring and threshold levels to apply interventions only when necessary. 
•  Agroecological Practices : Implementing farming methods that work with natural ecosystems, such as polyculture, agroforestry, and cover cropping, to improve soil health and biodiversity. These practices enhance resilience and reduce dependency on chemical inputs.
• Plant-Based Pesticides : Using natural plant extracts and essential oils, like pyrethrum derived from chrysanthemums, as biodegradable alternatives to synthetic pesticides. These substances can effectively target pests while minimizing environmental impact. 
• Soil Solarization :  A non-chemical method that involves covering soil with transparent plastic to trap solar energy, effectively reducing soil-borne pests and pathogens. This technique improves soil health and reduces the need for chemical fumigants. 
• Crop Rotation:  Alternating crops in a specific sequence to disrupt pest life cycles and enhance soil fertility. This practice reduces the buildup of pests and diseases associated with monoculture systems. 
2.8  FUTURE PROSPECT OF AGROCHEMICAL 
The future prospects of agrochemicals appear to be positive, as the global population continues to grow and agriculture becomes increasingly important to meet the demands for food and other agricultural products. Agrochemicals play a crucial role in ensuring higher crop yields and protecting crops from pests, diseases, and weeds. With advancements in technology, research, and innovation, agrochemical companies are developing more efficient and environmentally friendly products that can help farmers optimize their crop production while minimizing negative impacts on the environment. Integrated pest management strategies, precision farming techniques, and bio-based pesticides are some of the emerging trends in the agrochemical industry that are expected to drive growth and sustainability in the coming years. Additionally, the increasing adoption of genetically modified crops that are resistant to pests and diseases further highlights the importance of agrochemicals in modern agriculture. As agricultural practices continue to evolve, the demand for agrochemicals is expected to rise, creating opportunities for companies to develop innovative solutions and improve agricultural productivity.  Overall, the future prospects of agrochemicals look promising, as the industry continues to adapt to the changing needs of farmers and consumers, while also focusing on sustainability and environmental stewardship. By developing new products and technologies, agrochemical companies can play a key role in addressing global food security challenges and ensuring a more sustainable and productive agricultural sector. 




CHAPTER THREE
RESEARCH METHODOLOGY
3.1	THE STUDY AREA 
 This study would be conducted in Ilorin East Local Government Area of Kwara state Nigeria.Kwara state is made up of 16 local government areas (LGAs) covering about 32,500km with a total land size of 3,682,500 hectares. According to (Olayemi  et al ., 2011) , Kwara state has a population of about 2, 365,353. The state is bounded in the south of Ekiti, Osun and Oyo ;  in the North by Niger state , in the East by Kogi  state and in the west by Republic of Benin. Ilorin East Local Government is among the 16 local Government Area of Kwara state consisted of both urban ( ILORIN METROPOLIS) and rural areas such as ELEKO, OKE-OYI etc.  According to the 2006 census , it has an area of 486 km² and a population of 204,310.
3.2 	THE POPULATION OF THE STUDY 
The study targets smallholder farmers in five selected communities in Ilorin East LGA who engage in cultivating staple crop. These farmers constitute the majority of the agricultural workforce in the area and are critical stakeholders in the adoption of agricultural innovations.
The population includes male and female farmers of various age groups, education levels, and socio-economic backgrounds. The farmers’ experiences, resources, and challenges in adopting new crop varieties will provide valuable insights into the factors influencing adoption. According to the 2006 national census, the population of Ilorin East was approximately 204,310, with an estimated growth rate of 3.2% annually, suggesting a 2024 population of over 300,000. Among this population, about 60% are involved in agriculture.  
3.3	THE SAMPLING PROCEDURE AND SAMPLE SIZE 
A purposive selection of some communities in Ilorin east local Government would be carry out . A multi-stage random sampling procedure would be employed .
The first stage would involve the selection of five (5) communities within the local Government.
The second stage would involves the identification of existing practicing farmers in each of the communities in Ilorin east local Government Area .
The third stage involve the random selection of 50 farmers  from each of the sample frame of each communities  making a total of two hundred and fifty (250) farmers .
3.4 	INSTRUMENT FOR DATA COLLECTION
The primary data collection tool will be a structured questionnaire,The questionnaire will be divided into sections:
Section A: Demographic Information: Captures age, gender, educational attainment, household size, and farming experience.
Section B: Farmers previous knowledge and access to information on agro chemical from extension agent and access to credit facility.
Section C: Percieved challenges faced by farmers in using agro-chemical e.g. high cost, timing and problem of adulteration.
Section D: Impact of government policies on the use of agro-chemical.

Pre-testing of the questionnaire will be conducted with 20 farmers outside the study area to refine its clarity and relevance.
3.5	VALIDITY AND RELIABILITY OF THE INSTRUMENT
Validity: The questionnaire will undergo both content and face validity to ensure it measures what it is intended to. This will be archieved through guidance from the supervisor.
Reliability: The reliability of the instrument will be assessed using a pilot study conducted with 20 farmers in a neighboring LGA. The data collected will be analyzed using Cronbach’s Alpha to determine internal consistency, with a coefficient of 0.7 or higher deemed acceptable.
3.6 	DATA ANALYSIS 
Quantitative and qualitative data analysis methods will be employed:
Quantitative Data:
Descriptive Statistics: Frequencies, percentages, and measures of central tendency (mean, median) will summarize demographic data and agro-chemical use.
Inferential Statistics: Likert scale tests will examine relationships between categorical variables, while logit regression analysis will identify predictors of level of use of agro-chemical.
Analysis will be conducted using Statistical Package for the Social Sciences (SPSS) software, ensuring accuracy and efficiency.
3.7 	MEASUREMENT OF VARIABLES
Key variables in the study include:
1. Dependent Variable:
Use of agro-chemical Varieties: Measured as a binary variable (adopter vs. non-adopter).
2. Independent Variables:
Socio-economic Factors: Age (measured in years), gender (male/female), education (years of schooling), income (measured in Naira), and farm size (in hectares).
Institutional Factors: Access to extension services (yes/no), credit facilities (yes/no), and cooperative membership (yes/no).
Perceived challenges: like high cost and method of application 
Impact of government policies would also be predated 
By employing a comprehensive methodology, this study aims to provide robust and reliable insights into the factors influencing the use of agro-chemical in Ilorin East LGA. 
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