
Adoption of Good Agricultural Practices (GAPs) among Selected Arable Crop Farmers in Ondo State Nigeria.

[bookmark: _GoBack]
Abstract
This study investigated the adoption of Good Agricultural Practices (GAPs) among selected arable crop farmers in Ondo state, Nigeria. Primary data were collected using a structured questionnaire administered to selected farmers across major agricultural communities using a multistage sampling technique. Weighted mean, percentages, frequency count were employed to analyze the adoption of good agricultural practices and the constraints facing adoption of GAPs in the study area. Findings revealed that are more inclined to adopt practices that provide immediate and visible benefits or that closely align with their traditional knowledge and farming experience. The constraints to adoption showed that high cost of farm labour ranked highest with a mean score of  = 2.77, followed by high cost of fertilizer and other farm input ( = 2.73), inadequate access to credit/loans ( = 2.73), inadequate availability of storage facilities ( = 2.57), poor irrigation facilities ( = 2.52), inadequate access to new technologies ( = 2.26), inadequate extension services ( = 2.11), limited access to weather forecast ( = 2.10), limited access to crop varieties ( = 2.04), and inadequate access to transportation ( = 2.03). This implies that these constraints were major constraints faced by the arable farmer and can affect adoption of GAP.     
Other constraints such as limited information on appropriate adaptation options ( =1.91), limited access to marketing ( = 1.67), and tradition, belief/practices ( = 1.37) were regarded as minor constraints as the mean score for constraints is (). The study concludes that improving adoption of GAPs among arable farmers requires policies that help reduce the cost of farm labour as well as reduce the cost of fertilizer and other farm inputs, also provide adequate access to credit/loans. 

                                                                   
INTRODUCTION
1.1 Background of the Study
This study involves a number of concepts one of which is Arable crop production. Arable crop production refers to the systematic use of land to grow crops. To have a consistent supply of their precious produce, farmers monitor how fertile their land is and follow a process of preparation after the previous year’s harvest.
Arable farming dates back to the very first agricultural communities. As well as giving many staple foods, it is also responsible for producing oils and fodder for animals. Arable farming produces a wide range of annual crops. An Arable farmer is one who grows arable crops such as grain crops (wheat, maize, rice, barley, millet), pulses (lentil, beans, peas), suckers (banana, plantain), oil seed crops (oil palm, soybean, groundnut), forage crops, (grass, shrubs, hay or silage), fibre crops (cotton, jute, flax), tuber crops (potato, yam) FAO. (2020).
There are many challenges facing today’s arable farmers but some of the most significant are:
feeding a growing population: For many reasons, not least, the growing global population, farmers need to produce more food from the same area. This requires higher yields but also less of post-harvest food losses, and better post-harvest systems for getting the food to the consumer without waste.
Arable crop farming, processing, storage, and marketing are all likely to be significantly impacted by the efficient provision of agricultural extension services to rural arable farmers. A study discovered that crop yield, gross farm revenue, and profit were all considerably enhanced by agricultural extension services (Lee et al, 2017). Farmers are informed about new agricultural policies and practices through the employment of agricultural extension services (Nwaobiala, 2017). Lawal, Torimiro, and Makanyuola (2008) assert that agricultural extension, by interacting with farmers and providing education, plays a vital role in encouraging the adoption of new technologies and innovation.
1.2 Statement of the Problem
The  awareness  of  good agricultural practices (GAPs)  is relatively  low  in  rural Nigeria  due  to  dependence  on  traditional  farming which results in low productivity among smallholder farmers  (Oladele  and  Adekoya,  2006).    Evidence from  studies  conducted  among  smallholder producers  indicates  limited  adoption  of  improved technologies (Omonona et al.,  2016, Oyewole and Sennuga,  2020,  Sennuga  and  Fadiji,  2020).  However, land degradation, pests and diseases, lack of  appropriate  production  technologies,  lack  of labour-saving technologies for field operations and processing,  and  inadequate  supply  of  yield-enhancing  inputs  and  poor  harvest  agricultural practices  are  major  factors  influencing  low agricultural production in Nigeria (Binam et al., 2011; Masette  and  Candia,  2011).   In addition, market-related constraints such as limited access to credit facilities, high cost of farm inputs, poor access to output markets; and weak linkage between farmers and markets (Udoh and Omonona, 2008).  Ineffective extension systems and lack of policy incentives also constrain agricultural productivity (Binam et al., 2011, Sennuga and Fadiji, 2020).    These challenges adversely affect food security and sustainable agricultural development.    For  maximum  benefit however, it is imperative to couple adoption of GAP innovations  with  an  accompanying  market  uptake pathway  for  sustainable  agricultural  development and food security (Kassie et al., 2010; Sennuga et al., 2020a).  As a result, it is evident that the adoption of market-driven GAPs, agricultural production technologies coupled with natural resource management practices is essential for enhancing agricultural productivity in rural Nigeria.

1.3 Research Questions
1. What are the socio-economic characteristics of the respondents? 
2. What are the constraints faced in the adoption of good agricultural practices by arable crop farmers in the study area.
1.4 Objectives of the Study
The general objective of this study is to assess the adoption of good agricultural practices among selected arable crop farmers in Ondo State, Nigeria.
The specific objectives are to:
1. ascertain the socio-economic characteristics of the respondents;
2. Identify the constraints faced by respondents in adopting good agricultural practices in the study area.


1.5 Hypothesis of the Study
H01: There is no significant relationship between selected socio-economic characteristics of the respondents and the level of adoption of good agricultural practices.

1.6 Justification of the Study
This study will be useful to agricultural extension system where the adoption of good agricultural practices on selected arable crop farmers will be revealed. Futhermore, policy makers and influencers will understand the short and long term effects of adopting good agricultural practices on arable crop production in the study area. It will help to increase resilience among arable crop farmers and this invariably leads to increase productivity among arable crop farmers. It will be useful for other stakeholders in supporting the mitigation of climate change effects on crop production among arable farmers.
The study will also be useful to non-governmental organizations that are involved in themes such as climate change and agriculture; in mitigating and proffering solutions to imminent problems posed by this menace. Future researchers will find the information from this study useful and it will serve as a reference material to provide information from which more researches would be carried out for the purpose of increased crop productivity among arable crop farmers.




















LITERATURE REVIEW
2.1 The concept of extension
Extension is a term which is open to a wide variety of interpretations. Each extension agent probably has his own school of thought to what extension is. This understanding will be based on past experience and the particular type of extension service in which the agent is working. In other words, the definition of extension will depend on the agent’s context. 
Furthermore, extension is a dynamic concept in the sense that the interpretation of it is always changing. Extension, therefore, is not a term which can be precisely defined, but one which describes a continual and changing process in rural areas (FAO, 2024).
The term extension may be examined by looking at a number of statements that have been written about it.
Extension is an informal educational process directed toward the rural population. This process offers advice and information to help them solve their problems. Extension also aims to increase the efficiency of the family farm, increase production and generally increase the standard of living of the farm family (Swanson et al., 1997).
The objective of extension is to change farmers' outlook toward their difficulties. Extension is concerned not just with physical and economic achievements but also with the development of the rural people themselves. Extension agents, therefore, discuss matters with the rural people, help them to gain a clearer insight into their problems and also to decide how to overcome these problems (Van den Ban & Hawkins, 1996; Swanson et al., 1997).
Extension is a process of working with rural people in order to improve their livelihoods. This involves helping farmers to improve the productivity of their agriculture and also developing their abilities to direct their own future development (Swanson et al., 1997).
The above statements are presented to illustrate the range of interpretations or rather school of thoughts that can be found about extension. They do, however, contain a number of common points. They all stress that extension is a process which occurs over a period of time, and not a single, one-time activity. They also all underline extension as an educational process which works with rural people, supports them and prepares them to confront their problems more successfully.
If statements such as those above are examined more carefully, and if the current ideas and practice of extension are considered, four main elements can be identified within the process of extension: knowledge and skills, technical advice and information, farmers' organization, and motivation and self-confidence (Davis & Place, 2020).
2.1.1 Knowledge and skills
Although farmers already have a lot of knowledge about their environment and their farming system, extension can bring them other knowledge and information which they do not have. For example, knowledge about the cause of the damage to a particular crop, the general principles of pest control, or the ways in which manure and compost are broken down to provide plant nutrients are all areas of knowledge that the agent can usefully bring to farmers.
The application of such knowledge often means that the farmer has to acquire new skills of various kinds: for example, technical skills to operate unfamiliar equipment, organizational skills to manage a group project, the skill to assess the economic aspects of technical advice given, or farm management skills for keeping records and allocating the use of farm resources and equipment.
The transfer of knowledge and skills to farmers and their families is an important extension activity and the extension agent must prepare himself thoroughly. He must find out which skills or areas of knowledge are lacking among the farmers in his area, and then arrange suitable learning experiences through which the farmers can acquire them. (Rivera & Qamar, 2021).
2.1.2 Technical advice and information
Extension also provides advice and information to assist farmers in making decisions and generally enable them to take action. This can be information about prices and markets, for example, or about the availability of credit and inputs. The technical advice will probably apply more directly to the production activities of the family farm and to the action needed to improve or sustain this production. Much of this technical advice will be based upon the findings of agricultural research. In many instances, however, farmers are also sources of valuable advice and information for other farmers, and agents should always try to establish a farmer-to-farmer link (Anderson & Feder, 2020).
2.1.3 Farmers' organization
As well as knowledge, information and technical advice, farmers also need some form of organization, both to represent their interests and to give them a means for taking collective action. Extension, therefore, should be concerned with helping to set up, structure and develop organizations of local farmers. This should be a joint venture and any such organization should only be set up in consultation with the farmers. In the future, these organizations will make it easier for extension services to work with local farmers, and will also serve as a channel for disseminating information and knowledge (FAO, 2024).
2.1.4 Motivation and self-confidence
One of the main constraints to development that many farmers face is isolation, and a feeling that there is little they can do to change their lives. Some farmers will have spent all their lives struggling in difficult circumstances to provide for their families with little support or encouragement. It is important for extension to work closely with farmers, helping them to take the initiative and generally encouraging them to become involved in extension activities. Equally important is to convince farmers that they can do things for themselves, that they can make decisions and that they have the ability to break out of their poverty.
The above are the four fundamental elements of the extension process. It is not suggested that all extension activities must contain each of these elements, nor that some are more important than others. Clearly, the extension approach will be determined by the particular circumstances. However, an overall extension service should be based on these elements and should seek to promote them within the rural areas. Sometimes the local farmers" problems will demand prompt information and advice; on other occasions, more patient work of organization and motivation may be required. An extension service must be able to respond to these different demands (FAO 2024).


2.2 The Principles of Extension
2.2.1 Principles of extension
Extension activities are widespread throughout the developing world and most governments have set up formally structured extension services to implement extension programmes and projects. The practice of extension is supported by budget, offices, personnel and other resources. Before examining extension in detail in later chapters, however, it will be useful to consider the principles which should guide it (FAO, 2024)
2.2.2 Extension works with people, not for them
Extension works with rural people. Only the people themselves can make decisions about the way they will farm or live and an extension agent does not try to take these decisions for them. Rural people can and do make wise decisions about their problems if they are given full information including possible alternative solutions. By making decisions, people gain self-confidence. Extension, therefore, presents facts, helps people to solve problems and encourages farmers to make decisions. People have more confidence in programmes and decisions which they have made themselves than in those which are imposed upon them. (FAO, 2024)
2.2.3 Extension is accountable to its clients
Extension services and agents have two sets of masters. On the one hand, they are accountable to their senior officers and to the government departments that determine rural development policies. Agents are expected to follow official policies and guidelines in their work.
On the other hand, extension is the servant of the rural people and it has the responsibility to fulfil the needs of the people in its area. This means that the rural poor should have a say in deciding how effective extension actually is. One measure of effectiveness is to see how well policies and plans have been carried out. An equally important measure is the extent to which incomes and living standards of the rural people have increased as a result of extension work.
Extension programmes, therefore, are based on people's needs, as well as on technical and national economic needs. The extension agent's task is to bring these needs together. For example, an important part of government policy may be to increase the amount of food grown and sold in the country. By choosing to encourage the mass of small farmers to increase their output by improving their farming methods, national needs and farmers' needs can be satisfied together (FAO, 2024). 

2.2.4 Extension is a two-way link
Extension is not a one-way process in which the extension agent transfers knowledge and ideas to farmers and their families. Such advice, which is often based upon the findings of agricultural and other research stations, is certainly important but the cascading of information from farmers to extension and research workers is equally important. Extension should be ready to receive farmers' ideas, suggestions or advice, as well as to give them. This two-way flow of ideas can occur at different stages (FAO, 2024). 
When the problem is being defined. Being in regular contact with the farmers, the extension agent can help research workers to understand the farming problems of the area and the limitations under which farmers have to work. It is even better if the agent can bring researchers into direct contact with farmers in order to ensure that research recommendations are relevant to farmers' needs.
2.2.5 Extension links farmers with research
When recommendations are being tested in the field. A new farm practice or crop variety might produce good results at a research station but not do so well on a farmer's field. Trials on farmers' fields are an opportunity to test research recommendations and provide feedback for research staff.
When farmers put recommendations into practice. Sometimes farmers discover problems with a recommendation which the research station failed to note. With the feedback the recommendations can be adjusted accordingly.
The two-way link between research, extension and the farmer is fundamental to sound extension practice and should be a basic principle of extension activity (FAO, 2024).
2.2.6 Extension cooperates with other rural development organizations
Within rural areas, extension services and agents should work closely with the other organizations that provide essential services to farmers and their families. Extension is only one aspect of the many economic, social and political activities that seek to produce change for the better in rural society. Extension, therefore, must be prepared to collaborate with all other such organizations, both government and non-government, and to take them into account when preparing to implement extension policies. The kinds of organizations with which extension services should cooperate include:
Political institutions and local political leaders whose active local support will help the extension agent, who may thereby be brought into closer touch with local farmers.
Support organizations such as those which supply agricultural or other inputs, credit facilities or marketing services. Such inputs must be available in sufficient quantity, in the right place and at the right time if they are to be of any use.
Health services, so that the extension agent is kept aware of local health problems, particularly nuritional levels. Agricultural development and nutrition are closely related and the agent must keep closely in touch with health programmes and projects and adapt his programme to conform to local health requirements.
Local schools, so that the agent can have early access to the farmers of the future, and begin to equip them with the knowledge and skills required for farming.
Community development, whose objectives will be very similar to the educational work of extension. Extension agents often work very closely with community development workers to break down local social and cultural barriers to change, and to encourage community action programmes.
It is essential that the extension agent in the field know what his colleagues in other services and government departments are doing, and that they understand what he is doing. Close cooperation not only avoids duplication but provides opportunities for integrated farm programmes (FAO, 2024).
2.2.7 Extension works with different target groups
Extension recognizes that not all farmers in any one area will have the same problems. Some will have more land than others and will be keen to try out new ideas. Others, with fewer resources, will probably be more cautious. Extension cannot offer a single "package" of advice, suitable to all farmers. Different groups need to be identified and the agent will have to develop programmes appropriate to each group.
In the past, much extension effort was concentrated on the progressive farmer who was expected to spread new ideas to others. It has been seen, however, that this does not always work, because progressive farmers often have different problems. They have more land, more education and are usually more involved in the marketing of their produce.
Extension must, therefore, be aware of the existence of different farming groups and plan its programmes accordingly. The smallest and poorest farmers will need particular attention, as they may lack the basic resources needed to become involved in extension activities. The point to stress, therefore, is the existence of farmer groups with different resources and skills in any one community, and the need for extension to respond to these groups accordingly (FAO, 2024). 
2.2.8 Extension and education
It has been seen that the extension agent's task is an educational one. Farmers and their families need to learn new skills, knowledge and practices in order to improve their farming and other productive activities. As they do so, they develop new attitudes toward farming and the new practices, and to extension itself; this in turn influences their future behaviour. Extension agents, however, must also be prepared to learn from farmers about the way they farm, and keep themselves up to date with relevant developments in agricultural knowledge. In this educational work of extension, the agent should be aware of a number of principles of learning.
2.2.9 The educator must also be a learner
Education is not a process of filling empty minds with knowledge. Farmers already have a lot of knowledge about their environment and about their farming system; they would not be able to survive if they did not. Extension must build on the knowledge that already exists.
An extension agent, therefore, needs to learn as well as to teach. He must learn what farmers already know about agriculture: for example, how they describe and explain things that happen on their farms and what they know already about improved farming methods (FAO, 2024).
2.2.10 Learning requires motivation
No one can compel another person to learn. There has to be a desire to learn. Adults find it more difficult than children to grasp new ideas and information. Also, unlike a schoolteacher, the extension agent does not have a captive audience. Farmers can choose not to learn and they can choose not to listen to extension agents. (FAO, 2024)
People do not learn unless they feel that the learning will result in their being able to satisfy a need or want. Food and drink are needs that are essential for life, together with the starting and raising of a family and the search for safe living conditions, which provide protection and shelter from danger and discomfort for the family.
In addition to needs, people have wants or desires. These are less intense than needs, but still important. People desire approval and praise from their family and friends; they want prestige in their society and to be well thought of by their neighbours. These desires become more apparent once basic needs have been satisfied. Farmers and their families who are wellfed and have good homes still strive for improvement. They want to produce more and the extension agent, by helping them to improve farming methods, can use this legitimate ambition to help them to improve the productivity of their farms. A farmer who is motivated to learn is likely to do so more rapidly and completely than a farmer who lacks motivation. This is a very important principle for the extension agent to remember.
2.2.11 Dialogue and practice are important for learning
An extension agent tells a group of farmers how to thin their crops in order to improve yields. He then goes away, thinking that the farmers have learned the new skill. A few weeks later, he returns to find that none of the farmers have thinned their crops and that they have only a very vague idea of what he told them.
The extension agent should not be surprised. Farmers do not learn very much from a straightforward talk and most of what they do hear they soon forget. But if they are given the chance to ask questions, to put the new information into their own words and to discuss it with the extension agent, much more will be learned and remembered. Furthermore, when a new practical skill is being taught, the farmers must have a chance to practice it. The extension agent can then correct any initial mistakes, and the farmer will gain the confidence to use the new skill (FAO, 2024).


2.2.12 Learning and adoption occur in stages
Different types of learning are involved in extension. Before a group of farmers can decide to try out a new practice, they must first learn of its existence. They may then have to learn some new skills. Five stages can be identified in the process of accepting new ideas.
2.2.12.1 Awareness. A farmer learns of the existence of the idea but knows little about it.
2.2.12.2 Interest. The farmer develops interest in the idea and seeks more information about it, from either a friend or the extension agent.
2.2.12.3 Evaluation. How the idea affects the farmer must now be considered. How will it be of benefit? What are the difficulties or disadvantages of this new idea? The farmer may seek further information or go to a demonstration or meeting, and then decide whether or not to try out the new idea.
2.2.12.4 Trial. Very often, farmers decide to try the idea on a small scale. For example, they may decide to put manure or fertilizer on a small part of one field and compare the result with the rest of the field. To do this they seek advice on how and when to apply fertilizer or manure.
2.2.12.5 Adoption. If the farmers are convinced by the trial, they accept the idea fully and it becomes part of their customary way of farming (FAO, 2024).
Similar stages are involved with individual farmers, farmers' groups, or whole communities. In groups and communities the process is more complex and may take much longer. The extension agent uses a range of extension methods to bring the right kind of information and support to each stage of the process. He must arrange learning experiences that will lead people from one stage to the next. In a community forestry programme, he begins by encouraging people to recognize that there is a problem of declining numbers of trees and that this could be overcome by the community planting and looking after a wood-lot. Interest can then be increased by a visit to another village that has already planted a wood-lot. During the evaluation stage, a lot of discussion will go on in the village. The extension worker can provide detailed information about the costs and returns, and answer questions and doubts. When a decision is taken to do something he can then arrange skill training sessions (FAO, 2024).


2.2.13 Farmers differ in their speed of learning and adoption
The process by which a new idea spreads among people in an area is known as diffusion. Not all farmers will accept a new idea at the same time. In any rural community, the readiness to accept new ideas and put them into practice varies from farmer to farmer depending on each farmer's previous experience with new ideas, the personality of the farmer and the amount of land and other resources available. Thus we can identify different categories of farmers in terms of their abilities to adopt new ideas (FAO, 2024).
Innovators. Innovators are farmers who are eager to accept new ideas. Usually there are only a few people in this class in a farming community. They are often farmers who, having spent some years outside the village, feel that they can make their own decisions without worrying about the opinions of others. In villages, innovators are often looked on with suspicion and jealousy. Yet they are important to the success of an extension programme since they can be persuaded to try new methods and thereby create awareness of them in the community. However, the extension agent should exercise tact and caution, and avoid overpraising innovators in public or spending too much time with them. This could result in rejection of the idea by the rest of the community because of jealousy and suspicion of the innovator's motives in adopting new methods.
Early adopters. Farmers who are more cautious and want to see the idea tried and proved under local conditions are known as early adopters. They express early interest but must first be convinced of the direct benefit of the idea by result demonstration. Usually this group of farmers includes local leaders and others who are respected in the community.
The majority. If the rest of the farmers adopt a new idea, they will do so more slowly and perhaps less completely. Many farmers will lack the resources to adopt the new idea at all, while others may only do so slowly and with caution. The majority who can and do adopt the idea are likely to be more influenced by the opinions of local leaders and neighbours than by the extension agent or the demonstrations he arranges (FAO, 2024).


2.2.14 General Roles of Agricultural Extension
The roles of Agricultural extension services covers a broad area including improved crop varieties, better livestock control, improved water management, and the control of weeds, pests or plant diseases as well as teaching improved farm management practices.
Some agricultural extension services are based upon a single crop, while others adopt more of a "whole farm" approach. The choice is very much dependent upon the local agricultural system and the national crop requirements. In regions where cash crops such as cotton, cocoa or sugar grow, the single crop extension approach is more common.
An agricultural extension service offers technical advice on agriculture to farmers, and also supplies them with the necessary inputs and services to support their agricultural production. It provides information to farmers and passes to the farmers new ideas developed by agricultural research stations. 
Where appropriate, agricultural extension may also help to build up local farmers' groups and organizations so that they can benefit from extension programmes. Agricultural extension, therefore, provides the indispensable elements that farmers need to improve their agricultural productivity (FAO, 2024).

2.3 Concept of Agricultural Extension
The term agricultural extension means different things to people around the world, and even within specific countries. In general, extension includes transferring information, knowledge, and technologies from research systems to farmers; advising farm families in their decision-making;
educating farmers; and empowering farmers to be able to clarify and realize their goals. To a large extent, most extension programs are publicly funded, supported by local, state, and national governments. During the past several decades, numerous models of agricultural extension and community outreach services have been implemented. A list of some of these models are as follows:
Farmer Business Schools; Farmer Field Schools; Farm Science Centers (KVKs) Model of Extension; Information and communication technologies (ICT)-enabled E-extension; Nongovernmental organizations (NGOs)-led Extension; Private extension services and consultants; Self-help groups; Student Field Schools; Training and Visit (T&V) Model of Extension;  and U.S. Land-Grant Model of Extension.
These models of agricultural extension and advisory services are described in detail subsequently. In addition, entrepreneurship, professional development, digital messaging, and other important components for implementing effective agricultural extension systems will be addressed (Dwyer & Maredia, 2023).
Agricultural extension is also known as agricultural advisory services. It plays a crucial role in boosting agricultural productivity, increasing food security, improving rural livelihoods, and promoting agriculture as an engine of pro-poor economic growth (IFPRI, 2023).

2.4 Place of Agricultural Extension in the Adoption of Good agricultural practices
Agricultural extension is the crucial link, providing farmers with knowledge, skills, and new ideas from research to adopt Good Agricultural Practices (GAPs) like sustainable methods, leading to better productivity, resilience, and income, through methods like farmer field schools and training, though funding and accessibility challenges persist, requiring improved policy and investment. 
2.4.1 Key Roles of Extension in GAP Adoption:
2.4.1.1 Information Dissemination: 
Extension acts as the primary channel to introduce and explain new GAPs (e.g., soil conservation, pest management) and technologies to farmers, bridging the gap between research and practice.
2.4.1.2 Capacity Building: 
Extension offers technical advice, practical training, and on-farm monitoring to build farmers' skills and awareness for effective GAP implementation.
2.4.1.3 Technology Transfer
Extension facilitates the adoption of innovations and best practices, reducing information asymmetry and increasing awareness.
2.4.1.4 Policy Implementation
 Extension links policymakers with farmers, helping to translate policies into grassroots action for sustainable development. 
2.4.2 Methods Used in GAP Adoption
2.4.2.1 Farmer Field Schools (FFS) 
FFS is said to be participatory, experience-based learning for technology development and dissemination. At least 10 million farmers in ninety (90) countries have attended such schools. FFS are implemented by facilitators using participatory “discovery‐based” learning based on adult education principles. Many different implementing bodies have been involved. Field schools have a range of objectives, including tackling overuse of pesticides and other harmful practices, improving agricultural and environmental outcomes, and empowering disadvantaged farmers such as women (Hugh et al., 2014).
2.4.2.2 Farmer-to-Farmer Extension
Following the decline of investments in government extension services in the 1980s and 1990s, community-based extension approaches have become increasingly important. One such approach is farmer-to-farmer extension (F2FE), which is defined here as the provision of training by farmers to farmers (training farmer-trainers who then educate other farmers), often through the creation of a structure of farmer-trainers. We use ‘farmer-trainer’ as a generic term, even though we recognize that different names (e.g. lead farmer, farmer-promoter, community knowledge worker) may imply different roles. F2FE programmes date back considerably and have been used in the Philippines since the 1950s and in Central America since the 1970s.1 F2FE programmes have grown tremendously in Africa in recent years2 and are now quite common, with 78% of development organizations using the approach (Steven et al., 2015).

2.4.2.3 Training & Capacity Building 
Capacity building in agriculture is a critical component of sustainable development. It enhances the capabilities of farmers and other stakeholders to adopt new technologies and practices, improve their productivity and income, build resilience, promote innovation, and enhance food security. Capacity building involves the development of technical and entrepreneurial skills and knowledge through a range of strategies such as farmer field schools, extension services, collaborative learning, ICTs, and public-private partnerships. Intensive programs on GAP management, pest control, and motivation (Tribhuwan, 2023).
2.4.2.4 Digital Tools
Sensors, drones, and precision farming software especially artificial intelligence and machine
learning are rapidly being used in agriculture to increase efficiency, production, and sustainability. These technologies may be used to monitor and improve various aspects of agricultural and livestock production, such as irrigation, fertilization, pest control, and animal health. Additionally, via the use of data analysis and predictive modelling, they may help with improved decision making. Digital tools may also assist to increase food safety and traceability while decreasing waste and resource consumption. Globally, the use of digital technology in agriculture has the potential to increase the economic viability of agricultural operations and contribute to the global food supply also using SMS reminders to encourage adoption (Hema et al., 2023) 
In some strategy, the agricultural extension activity works through micro, small, and medium enterprises (MSMEs) partners, to facilitate learning, replication, and scale around alternative models of extension that increase access to and adoption of agricultural technologies that farmers need to increase market participation and build their resilience (Winrock, 2023). 

2.5 Methods and Approaches of Agricultural Extension
Agricultural extension program is one of the major undertakings of a government and it comprises several methods and approaches which are

2.5.1 Commodity-based Approach 
The key characteristic of this approach groups all the functions for increased production - extension, research, input supply, marketing and prices - under one administration. Extension is fairly centralized and is oriented towards one commodity or crop and the agent has many functions (Abibatu, 2023). It focuses on a single crop or on only one aspect of farming. The approach generally addresses everything from extension and research to input supply, marketing and prices to increase production in the selected crop (Bell. et. al., 2023)
2.5.2 Cost-Sharing Approach 
This approach assumes that cost-sharing with local people (who do not have the means to pay the full cost) will promote a programme that is more likely to meet local situations and where extension agents are more accountable to local interests. Its purpose is to provide advice and information to facilitate farmers' self-improvement (Abibatu, 2023). 
2.5.3 Educational Institution Approach 
This approach uses educational institutions which have technical knowledge and some research ability to provide extension services for rural people. Implementation and planning are often controlled by those who determine school curriculum. The emphasis is often on the transfer of technical knowledge (Abibatu, 2023).
2.5.4 Farmer Field Schools
This is a form of participatory research that uses a season long group-based learning process. The method initially focused primarily on Integrated Pest Management (Bell et. al., 2023)
2.5.5 Farmer Participatory Approach 
This approach often focuses on the expressed needs of farmers' groups and its goal is increased production and an improved quality of rural life. Implementation is often decentralized and flexible. Success is measured by the numbers of farmers actively participating and the sustainability of local extension organizations. This approach is fully participatory with both parties feeling a sense of belonging of the project to be implemented (Abibatu, 2023).
2.5.6 Farming Systems
A key characteristic of this type of extension is its systems or holistic approach at the local level. Close ties with research are required and technology for local needs is developed locally through an iterative process involving local people. Success is measured by the extent to which local people adopt and continue to use technologies developed by the programme (Abibatu, 2023).
2.5.7 Centralized Approach
2.5.8 Land Grant (US)
2.5.9 Project Approach
This approach concentrates efforts on what is needed and required by the beneficiaries and the donors, meaning that projects to be implemented must be a consensus of the general audience and must be necessary and demand driven as projects identified must meet the immediate needs of the beneficiaries or the end users (Abibatu, 2023).
2.5.10 Training and Visit 
This approach is based on a rigorously planned schedule of visits to farmers and training of agents and subject matter specialists, SMS. Close links are maintained between research and extension. Agents are only involved in technology transfer. Success is related to increases in the production of particular crops or commodities. There are three methods used in the T&V which include the individual, method Group method, and the mass media method (Abibatu, 2023).
2.5.11 Cyber Extension Approach 
Cyber extension is defined  as extension  over cyber  space,  the imaginary  space  behind the interconnected  telecommunication  and computer  networks  (Mishra,  1999). Cyber extension  approach includes  effective use  of Information  Communication  Technology (ICT),  internet,  expert  systems,  information kiosks and computer based training systems to improve  information  access  to  the  farmers, extension  workers,  research  scientists  and extension managers.



2.6 Concept of Good Agricultural Practices (GAPs)
Good Agricultural Practices (GAPs) is a set of standards for the safe and sustainable production of crops and livestock. It aims to help farm owners maximize yields and optimize business operations while also minimizing production costs and environmental impact. Following Good Agricultural Practices makes it easier for producers to supply products with the quality retailers demand and consumers want. Good Agricultural Practices is important because it reinforces responsible farming methods from site selection and land preparation to harvesting and handling. According to the Food and Agriculture Organization of the United Nations (FAO), GAP applies available knowledge to address environmental, economic, and social sustainability for on-farm production and post-production processes, resulting in safe and healthy agricultural products. Implementing Good Agricultural Practices can improve the livelihood of producers and the local economy as a whole, contributing to fulfill national development objectives or sustainable development goals. (Tarlengco, 2024).

2.6.1 What are the Four Pillars of Good Agricultural Practices?
The four pillars of Good Agricultural Practices are the core principles used for the effective promotion and adoption of GAP. By following these pillars, farmers can build their reputations as providers of affordable yet high-quality goods and keep up with competitive export markets. As described by FAO, the four GAP pillars are economic viability, environmental stability, social acceptability, and food safety and quality:
2.6.1.1 GAP Pillar 1: Economic Viability
This means to maintain viable farming enterprises and contribute to sustainable livelihoods. Generally, it refers to the profit earned from management of productive land. Demonstrate this pillar by providing sufficient evidence on the viability of farm operations such as management reviews, annual reports, and financial plans.
2.6.1.2 GAP Pillar 2: Environmental Stability
This means to sustain and enhance the natural resource base. The most recent Good Agricultural Practices manual outlines critical requirements such as assessing the risk of causing environmental harm on and off new sites, keeping records of the hazards assessed, and detailing the chemicals used to sterilize soils and substrates. Moreover, the GAP manual indicates major requirements for environmental management such as:
Highly degraded areas shall be managed to avoid further degradation.
The production practices selected shall be suitable for the soil type and not increase the risk of environmental degradation.
The application of fertilizers and soil additives shall be recorded detailing the name of the fertilizer or soil additive, location, date, rate and method of application, and the operator’s name.
A water management plan to optimize water usage and reduce waste shall be made available.
Chemicals used for crop protection shall be selected so as to minimize the negative effect on the environment and antagonist organisms of pests and diseases.
A waste management procedure shall be documented and followed using practices to minimize waste generation, to reuse, recycle waste and dispose of waste, including identification of waste products generated during production, harvesting and handling produce (Loconto, A., & Dankers, C., 2020).
The use of electricity and fuel shall be reviewed to ensure that efficient operation practices are implemented.
The production plan shall comply with national regulations covering protected plant and animal species and to preserve native plant and animal species, including native vegetation areas, wildlife corridors and vegetation areas on or near the banks of waterways.
If an offensive odor, or smoke, dust or noise is generated from production practices, management action shall be taken to minimize the impact on neighboring property and surrounding areas.
Farmers and workers shall be trained to have appropriate knowledge in their areas of responsibility related to GAP and training records shall be kept.
Records of GAP shall be kept for two years or more in accordance with statutory requirements, if any, or business requirements.
A review shall be carried out at least once a year to identify any new and emerging hazards resulting from inputs, processes, or hazards affecting the environment.
2.6.1.3 GAP Pillar 3: Social Acceptability
This means to meet the cultural and social demands of society. An essential way of practicing this principle is to protect the agricultural workers’ health from hazards brought on by the improper use of chemicals and pesticides. They should also be trained on the appropriate knowledge and skills for correct handling and application of hazardous materials.
2.6.1.4 GAP Pillar 4: Food Safety and Quality
This means to economically and efficiently produce sufficient, safe and nutritious food. Control should begin in the field to reduce the hazards of contamination. 
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Fig 2.1: Four pillars of Good Agricultural Practices (GAP) 



2.6.2 Good Agricultural Practices Examples
When properly performed, GAP can help farm operators stay on top of daily job tasks and have confidence in the integrity of their procedures. While some producers usually associate Good Agricultural Practices with the cultivation of plants, the holistic approach is also often applied in the rearing of livestock. Here are general examples of how GAP can work in different contexts:
2.6.2.1 GAP Example 1: For growing crops, it involves utilizing appropriate amounts of fertilizer at optimal moments during a crop cycle (e.g., growth, production, and maturation stages), applying compost or manure to maintain the organic content of the soil, and reducing soil erosion by installing hedges or digging ditches.
2.6.2.2 GAP Example 2: For raising animals, it includes minimizing the usage of non-therapeutic antibodies or hormones, avoiding feeding livestock with animal by-products (such as processed animal protein), and making sure that farms adequately clean equipment and machinery to prevent the spread of disease (Tarlengco, 2024).

2.7 Good Agricultural Practices and Food Security
The concept of Good Agricultural Practices has evolved hence Consumers, the food industry and the development community are every day more concerned that food – more and more of which comes through processing and supermarket chains - is safe to eat. They also increasingly care that commodities are produced in ways that are in harmony with the environment and social values (e.g., at least the minimal needs of farm workers are met, international agreements on child labour are respected, etc.). These shifts in the values associated with agriculture in many developed countries have given rise in the past twenty years to a wide array of social, environmental and quality standards, codes of practices and certification programmes in agriculture and the food sector. Governments, especially in developed countries, have established regulations on food safety and quality, voluntary standards on organic agriculture, and sustainability assessments schemes. A multiplicity of ‘GAP’ codes, standards and regulations have also appeared from governments, NGOs and CSOs as well as producers organizations and the food industry, claiming to codify sustainable agriculture at farm level. The terminology “Good Agricultural Practices” (GAP) is explicitly used in some of these codes, though not all. Still in all these standards, the underlying assumption is that the standard codifies some form of good practice. However, there is little common ground in these codes as to how a ‘good’ practice is defined. The term “good agricultural practices’ is used to refer to widely varying elements, from monitoring of pesticides use, to more encompassing aspects of primary production and post-production systems, such as environmental impact assessment or labour conditions. Most of the codes and standards in agriculture are process standards (criteria for the way the products are made) rather than product standards (specifications and criteria for the final characteristics of products). The scope of a given GAP scheme reflects its intended objectives, which can vary from ensuring food safety and quality of food produce and allowing traceability; or creating product differentiation (in order to capture new market niches by responding to consumer expected desires for sustainable agriculture); or minimizing the negative environmental externalities of agriculture; or creating new opportunities and more just conditions for small farmers in developing countries. Further down the food chain, Good Manufacturing Practices (GMP) for processed goods including processed food, pharmaceuticals, clothing and nearly anything else we buy, have also been developed and are a routine part of business protocols and national and international government policy regulations, with assistance from WHO, WTO, International Labour Organization (ILO), UNIDO, and to a limited degree, FAO (Codex, International Plant Protection Convention (IPPC)). But to ensure manufactured products are safe and meet other standards, the agricultural products, which are used as raw materials, should logically also be produced in harmony with standards of GMP. This has given rise to the development of approaches ‘from farm to table’ that take the application of GAP as the starting point to ensuring food safety and quality in the food chain. GAP processes for decision-making at the farm level have been increasingly recognized by governments and civil society, including the food and related industries, as the essential prerequisite to food safety from farm to fork. The GAP process embraces actions, technologies and systems that are accepted as most effective for optimal management of soil and water, and for crop and livestock production, from the point of view of microbiological and chemical safety, with the added dimensions of environmental, economic and social sustainability. The details of a GAP protocol for a commodity in a given production environment cannot be generalized and prescriptive from a central information source like FAO, but must be adapted locally (taking into consideration local conditions and market requirements, if any) while based on general underlying principles or norms. The Sanitary and Phytosanitary regulatory instruments of FAO/WHO deal with limits of food contamination from agricultural practices, but do not provide location specific guidelines on how to ensure this on the farm. They also focus on food safety dimensions of the produce, less on environmental impacts or social conditions of production. Herein lies one of the compelling reasons for developing GAP processes that deal with these and other public concerns about agricultural production. Codes developed to address product safety and quality tend to focus on the impact of production practices on the end-product, less on the impact of production practices on the environment, fair employment or local development. Sustainability indicators and organic or fair trade standards developed by governments, public agencies or NGOs are likely to be more encompassing towards achieving Sustainable Agriculture and Rural Development (SARD) goals than standards developed by market actors. On the down side, they will often rely on public incentives or support such as government payments, extension and technical assistance - which makes them a costly option for developing countries. Or, they may also rely on price premiums based on consumers willingness to pay for environmental and social sustainability - which may limit their market share and therefore their potential as a tool to achieve SARD. “Quality” in this case meaning not adulterated in a manner to deceive the consumer or to substitute or dilute valuable components with less valuable ones.
Attempts by the food industry (large professional organizations, agro-processors, exporters, retailers) to codify, implement and sometimes impose ‘GAP’ codes of practices on their suppliers (farmers) has raised the question of the extent to which the markets can support sustainable agriculture, how the value-added is distributed in these schemes through the food chain, whether farmers benefit and with what transaction costs, and whether a large proportion of consumers at the end of the chain are willing to pay for sustainable agriculture through such schemes (FAO, 2020 & 2021); Henson & Humphrey, 2019).
2.8 Good Agricultural Practices and Adoption
The basic goal of agricultural development organizations is to influence farmers to adopt agricultural innovations (Agbamu, 2006). Transfer of innovation and knowledge from research unit to farmers will trigger development. Therefore, the basic role of agricultural extension agent in the transfer of technology is to assist farmers in putting the blue prints or readymade technologies into practice, despite the fact that they may not be appropriate (Agbamu, 2006). Understanding the determinants of adoption of agricultural technologies is essential in planning and executing technology related programmes for meeting the challenges of food production in developing countries. Agricultural technology embodies a number of important characteristics that may influence adoption decisions. Literatures on agricultural technology adoption are enormous and somewhat difficult to summarize closely. Conventionally, analysis of agricultural technology adoption focused on imperfect information, risk, uncertainty, institutional constraints, human capital, input availability, and infrastructure as potential explanations for adoption decisions (Obayelu et al., 2017). According to Adekoya and Tologbonse, (2011), adoption is regarded as a decision to make full use of an innovation or technology as the best course of action available. Adoption of an innovation is the decision made by an individual or group to use an innovation.
Majority of farmers passed through several logical problem-solving processes known as adoption process when considering new technology. Agbamu, (2006) opined that each farmer has characteristics that influence how he or she receive information, processes it and either uses or discards it. However, since adoption involves decision making after communication between extension workers and farmers or after farmer to farmer communication, a good starting point of any discussion on adoption process is understanding the context in which farmers operate their farms and make daily decisions. Akubuilo et al. (2005) expressed adoption of innovations as a decision to make full use of a new idea as the best course of action available and involves a
change in the orientation and behaviour of the farmer from the time he/she become aware of the innovation to its adoption. So the extent of adopting and using innovation by the farmers is complex which involves a consequence of thoughts and actions. According to Ani, (2007) adoption is a mental process which an individual passes through from the first time of hearing about a new idea to the complete and full incorporation of the idea into the total system of his behaviour.
Adekoya and Tologbonse, (2011) have shown that a farmer’s decision about whether to adopt or not to adopt a recommended agricultural practice occurs over a period of time in stages rather than being instantaneous. Therefore, to adopt the innovations, farmers must become aware and undergo series of adoption stages.
In view of the above, adoption is a decision of an individual or group to make full use of an innovation introduced into a social system as the best course of action available. Therefore, adoption is a mental decision process an individual or group encountered in the bid to make full use of an innovation as the best course of action available. For a farmer or farmers to be acclimatized with an innovation, different mental decision processes have to be taken into consideration. Based on this, Rogers and Karyn, (1997) conceptualized a cumulative series of five
stages in the process; from awareness (first knowledge of the new idea): to interest (gaining further
knowledge about the innovation); to evaluation (gaining a favourable or unfavourable attitude towards the innovation) to small-scale trial and to an adoption or rejection decision. According to Oxford Advanced Learners’ dictionary 6th edition, the concept “diffusion” is derived from the
verb “diffuse” which means spreading over a wide area. Diffusion is a process of information exchange or flow between other units among a group of people (Adekoya and Tologbonse, 2005). However, the quality and speed of flow depend on the topical nature of the information, model employed and management of the process by extension professionals. Agbamu, (2006) defined diffusion as a process by which an innovation spreads from its source of development to its ultimate adopters. Diffusion process involves four essential elements: the innovation, its communication from one individual or group to another, a social system within which innovation spreads, and a time period over which the diffusion process occurs. With respect to this, diffusion process starts gradually with a few farmers who adopt a new technology for one or two years. Thereafter, the spread of diffusion increased as other farmers observe good performance of an
agricultural innovation in on-farm trials and as interaction between innovators and other farmers and between change agents and farmers take place. After some years the speed of diffusion reaches a peak and then starts to decrease (Agbamu, 2006). The above concept presents clear pictures which can be used to understand and analyze the diffusion process and adoption. Diffusion and adoption are inextricably linked that discussing diffusion separately from adoption will create a vacuum in the mind of the clienteles. In the Direct Res. J. Agric. Food Sci. 326 same way, diffusion and rejection are parallel just like adoption and diffusion aforesaid. Discussing diffusion without rejection will also impose gaps in the memory of the clientele. Therefore, in diffusion of an innovation/idea an innovator should be conscious of either accepting or rejecting his/her idea being
communicated to the prospective users. Therefore, diffusion of an innovation is in the reams of
probabilities of the potential users. In the light of the above, Adekoya and Tologbonse, (2005) opined that process of diffusion is seen as a precursor to adoption but not necessarily always ending up with the adoption. Because of this, we can deduce that diffusion not necessarily ends up with adoption but paves ways for adoption or rejection of an innovation therein.
2.8.1 Stages/steps in Adoption of Innovation
The logical, problem-solving process through which farmers passed when assessing any new technology is called adoption process. However, adoption of a technology can be examined in the context of adoption by farmers or group of farmers within a geographical area. According to Adekoya and Tologbonse, (2011), adoption process has five stages or steps that an individual goes through in adopting an innovation; 
2.8.1.1 Awareness stage
This is a stage at which an individual becomes aware or hear about an innovation for the first time. The individual at this stage does not have enough information concerning both the benefits and cost of the innovation.
2.8.1.2 Interest stage
This is when an individual pick up interest on an innovation and actively make more investigation about the technology. The investigation could be how it works as well as the potentialities associated with the products.
2.8.1.3 Evaluation stage
This is when the individual weighs up the advantages and the disadvantages of using it by going through a mental evaluation by asking self questions such as “is it worth it”? “Can I do it?” Do I have enough resources? Will it be beneficial to me and my family? If the advantages outweigh the disadvantages especially with regard to the capital outlay against what else they might do with the same amount of money and the satisfaction they will get from these alternatives. Therefore, evaluation stage is terminated when an individual makes a decision to reject or accept the innovation.

2.8.1.4 Trial stage
This involves testing an innovation on a small-scale to determine the relevance and usefulness of the innovation.
2.8.1.5 Adoption stage
This is the final stage when the individual apply the innovation on a large scale and continue to use it in preference to old methods. With reference to the above, Adekoya and Tologbonse
(2011) opined that the adoption process stated above does not always follow the sequence in practice and actively depends on the technology and the individual in question. On a practical note, a farmer may not alone decide to adopt an innovation as the adoption process model suggested. The decision to adopt is usually taken in situations where farmers are in groups with members influencing one another. This is also in addition to activities of extension agents pushing the
innovation. Therefore, the process of adoption can be seen through the following perspective represented by the four basic stages.
2.8.1.6 Knowledge
Awareness of the idea and perceived benefit of it.
2.8.1.7 Persuasion
one’s Convinced of the value of the innovation. At this stage, peers can have a great deal of influence.
2.8.1.8 Decision
Judgment to adopt the innovation samples or trials at this phase can have a positive effect on the chances of the innovation being adopted.
2.8.1.9 Confirmation
Engagement of positive activities which may lead to eventual acceptance. In reality, Adekoya and Tologbonse, (2011) suggested that innovation – decision process precedes these stages and even goes beyond them, this is where the human perspective comes in with all the complexities and uncertainty.
2.8. 2 Determinants of adoption
The government and farmers in Nigeria are faced with the challenge of increasing agricultural production to cater for the increasing population. There is increasing demand for food, fibre and wood from the limited land area which calls for cooperation and integrated approach to agricultural innovation (Ochiaka, 2013). According to Agbamu (2006), various factors have been identified to influence the adoption of an innovation. Those factors could be broadly classified as follows: (a) age, family size, farm size, gender, economic status, educational level, social participation, leadership status, proximity to research station or university, contact with extension agents, cosmopoliteness, mass media exposure, knowledge of recommended practice and years of farming
experience. (personal characteristics of farmers) (b) cost of innovation, complexity and technicality, compatibility with cultural norms and farming system, (c) psychological factors – level of aspiration to socioeconomic good, fear and anxiety, perceived risk and uncertainty/suspicion (d) situational constraints, insecure land tenure, lack of access to credit, lack of access to ready markets and inaccessibility to localities (hill places), inability to obtain specific inputs. Wabbi, (2002) grouped the factors influencing technology adoption as follows:
(a) Economic Factor – farm size, cost of technology, level of expected benefits and off- farm hours.
(b) Social factors – age of adopter, education and gender concerns.
(c) Institutional Factors – Information and extension contacts.
According to Agbamu, (2006) there is a negative relationship between size of cassava farm and
adoption in a study of rural areas of Oyo and Ondo states. He was of the view that, the larger the cassava farms the less they are worried about farm innovation, since they are still in a good position to meet their family demands for cassava. Agbamu, (2006) also stated that there is a positive relationship between farm size and adoption of soil management practices. However, this relationship was not significant. In another study, large commercial farmers in Ayamelum Local Government Area of Anambra State, Nigeria adopted high yielding rice varieties more rapidly than small holders. Wabbi (2002) was of the view that farmers operating larger farms tend to have greater financial resources and chances of receiving credit higher than those of smaller farms. Therefore, with respect to farm size, technology adoption could be explained by measuring the proportion of total land areas suitable to the new technology. According to Adekoya and Tologbonse, (2011), technologies desired for adoption are those that are compatible, relatively advantageous, and accessible by farmers. Technologies will most likely be assimilated and utilized when the benefits can be quickly realized.
Agbamu, (2006) asserted that the relationship between formal education and adoption of technologies is inverse. He was of the view that formal education enables farmers to accept new farm technologies more readily to increase their income than those farmers without a formal education. However, educated farmers tend to be more flexible in their decision to adopt new ideas. Generally, education creates a favourable mental attitude for the acceptance of new ideas and practice. Therefore, formal education enables a farmer to obtain useful information from bulletins, newsletters and other sources (Agbamu, 2006). Age is seen as a major latent characteristic in adoption of technologies. It has positive influences on the adoption of new technologies. According to Agbamu (2006), some older farmers rejected the use of fertilizers claiming that fertilizers could change the taste and other properties of crops. On the other hand, experience has shown that adoption of technologies could be influenced by the following factors; governmental policy, seasonality, directors’ policy, culture and norms of a social system, speed and frequency of the innovation, stability and fluctuation of the innovation.
2.9 Constraints to Good Agricultural Practices.
There are several constraints to the adoption of technologies by farmers. An attempt has been made to outline the major constraints to adoption. Guerin and Guerin, (1994) identified the constraints as: the extent to which the farmers find new technologies complex and difficult to comprehend, how readily observable the outcomes of an adoption are; its financial cost, farmers beliefs and options towards the technology, the farmer’s level of motivation; farmer’s perception of
the relevance of the new technology and farmer’s attitudes towards risk and change. According to Rolings and Pretty, (1996) one major reason for non-adoption of technologies is because they are finalized before farmers get to see them. Technologies that are not compatible to a particular farmer’s condition or need are usually rejected. On the other hand, Adhikarya, (1996) opined that nonadoption of recommended technology is caused by non-technological factors such as social,
psychological, cultural and economic problems. However, farmers reject available technologies not because they are conservative or ignorant but because they rationally weigh the changes, incomes and risks associated with the given technologies under their natural and economic circumstance before they take any decision. Feder et al. (1985) summarized the vast amount of
empirical literature on adoption and showed that the constraints to the adoption of a new technology may arise from many sources such as lack of credit, inadequate farm size, unstable supply of complementary inputs, and limited access to information, uncertainty and so on. 
2.10 Theoretical Framework
The basic goal of agricultural development organizations is to influence farmers to adopt agricultural innovations (Agbamu, 2006). Transfer of innovation and knowledge from research unit to farmers will trigger development. Therefore, the basic role of agricultural extension agent in the transfer of technology is to assist farmers in putting the blue prints or readymade technologies into practice, despite the fact that they may not be appropriate (Agbamu, 2006).
Understanding the determinants of adoption of agricultural technologies is essential in planning and executing technology related programmes for meeting the challenges of food production in developing countries. Agricultural technology embodies a number of important characteristics that may influence adoption decisions. Literatures on agricultural technology adoption are enormous and somewhat difficult to summarize closely. Conventionally, analysis of agricultural technology
adoption focused on imperfect information, risk, uncertainty, institutional constraints, human capital, input availability, and infrastructure as potential explanations for adoption decisions (Obayelu et al., 2017). According to Adekoya and Tologbonse, (2011), adoption is regarded as a decision to make full use of an innovation or technology as the best course of action available. Adoption of an innovation is the decision made by an individual or group to use an innovation. Majority of farmers passed through several logical problem-solving processes known as adoption process when considering new technology. Agbamu, (2006) opined that each farmer has characteristics that influence how he or she receive information, processes it and either uses or discards it. However since adoption involves decision making after communication between extension workers and farmers or after farmer to farmer communication, a good starting point of any discussion on adoption process is understanding the context in which farmers operate their farms and make daily decisions. Akubuilo et al. (2005) expressed adoption of innovations as a decision to make full use of a new idea as the best course of action available and involves a change in the orientation and behaviour of the farmer from the time he/she become aware of the innovation to its adoption. So the extent of adopting and using innovation by the farmers is complex which involves a consequence of thoughts and actions. According to Ani, (2007) adoption is a mental process which an individual passes through from the first time of hearing about a new idea to the complete and full incorporation of the idea into the total system of his behaviour. Adekoya and Tologbonse, (2011) have shown that a farmer’s decision about whether to adopt or not to adopt a recommended agricultural practice occurs over a period of time in stages rather than being instantaneous. Therefore, to adopt the innovations, farmers must become aware and undergo series of adoption stages. In view of the above, adoption is a decision of an individual or group to make full use of an innovation introduced into a social system as the best course of action available. Therefore, adoption is a mental decision process an individual or group encountered in the bid to make full use of an innovation as the best course of action available. For a farmer or farmers to be acclimatized with an innovation, different mental decision processes have to be taken into consideration. Based on this, Rogers and Karyn, (1997) conceptualized a cumulative series of five stages in the process; from awareness (first knowledge of the new idea): to interest (gaining further knowledge about the innovation); to evaluation (gaining a favourable or unfavourable attitude towards the innovation) to small-scale trial and to an adoption or rejection decision. According to Oxford Advanced Learners’ dictionary 6th edition, the concept “diffusion” is derived from the verb “diffuse” which means spreading over a wide area. Diffusion is a process of information exchange or flow between other units among a group of people (Adekoya and Tologbonse, 2005). However, the quality and speed of flow depend on the topical nature of the information, model employed and management of the process by extension professionals. Agbamu, (2006) defined diffusion as a process by which an innovation spreads from its source of development to its ultimate adopters. Diffusion process involves four essential elements: the innovation, its communication from one individual or group to another, a social system within which innovation spreads, and a time period over which the diffusion process occurs. With respect to this, diffusion process starts gradually with a few farmers who adopt a new technology for one or two years. Thereafter, the spread of diffusion increased as other farmers observe good performance of an agricultural innovation in on-farm trials and as interaction between innovators and other farmers and between change agents and farmers take place. After some years the speed of diffusion reaches a peak and then starts to decrease (Agbamu, 2006). The above concept presents clear pictures which can be used to understand and analyze the diffusion process and adoption. Diffusion and adoption are inextricably linked that discussing diffusion separately from adoption will create a vacuum in the mind of the clienteles. In the same way, diffusion and rejection are parallel just like adoption and diffusion aforesaid. Discussing diffusion without rejection will also impose gaps in the memory of the clientele. Therefore, in diffusion of an innovation/idea an innovator should be conscious of either accepting or rejecting his/her idea being communicated to the prospective users. Therefore, diffusion of an innovation is in the reams of probabilities of the potential users. In the light of the above, Adekoya and Tologbonse, (2005) opined that process of diffusion is seen as a precursor to adoption but not necessarily always ending up with the adoption. Because of this, we can deduce that diffusion not necessarily ends up with adoption but paves ways for adoption or rejection of an innovation therein. 

 2.11 Conceptual Framework
The conceptual framework for this study is based on the adoption of good agricultural practices among selected arable crop farmers in Ondo state, Nigeria. The Independent variable are all the variables used in achieving the dependent variable and they include the socio-economic characteristics (age, educational level, sex, marital status, household size and farming experience). The intervening variables include government policy, institutional policy, non-governmental organization, cultural background, western influence, religious beliefs. While the dependent variable is good agricultural practices (use of improved seeds, use of fertilizers, erosion control etc.) which produces the outcome of high productivity and increased income.
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Figure 1: Conceptual Framework of Adoption of Good Agricultural Practices (GAP) among selected arable crop farmers in Ondo State, Nigeria.
3.0                                                         METHODOLOGY
3.1 The Study Area
The study was carried out in Ondo State, located in the South-West geopolitical zone of Nigeria. Ondo State was created on the 3rd of February, 1976 out of the former Western State. The Land area is about 15, 500 square kilometers. It was created out of former Ondo province of former Ondo province of former western state in 1976. It is bounded by the state Kwara and Kogi on the north, Edo on the east, Delta on the southeast and Osun and Ogun on the west and by Bright of Benin of the Atlantic Ocean on the south. Ondo State includes the mangrove-swamp forest near Bright of Benin, tropical rainforest in the centre part and wooded savanna on the gentle slopes of the Yoruba Hills in the north (Daramola et al., 2015). It is 396 meters elevation above the sea level and lies in the tropics which tend to have high temperature throughout the year and heavy rainfall. Ondo state is an agrarian state with large scale production of crops like cocoyam, huge forest reserve of about 2008 (Sqkm) which produces timber for furniture. Agricultural and agro products include: cocoa, palm produce, kolanut, coffee, cashew, rubber, timber, maize, cassava, yam, plantain, rice, banana, ginger, potatoes, tomatoes, fruits and vegetables are also produced. Animals such as cattle, goats, sheep, rabbits and poultry are reared in the study area (Adenaiye, 2019).
3.2 Population of the Study
The population of the study comprised arable crop farmers in the Study Area.

3.3 Sampling Technique and Sampling Size
A multi-stage procedure was used in the selection of respondents of the study.
The first stage involved a random selection of five (5) local government areas (LGAs) namely Ose, Owo, Idanre, Ondo East and Akure North out of the eighteen (18) local government areas (LGAs)
The second stage involved a simple random selection of two communities from each of the five local government areas, making a total of ten (10) communities.
The third stage involved a purposive selection of twelve (12) arable crop farmers from each of the selected ten communities because these were the arable crop farmers available at the time we got to the community. Thus, a total of one hundred and twenty arable crop farmers was selected for the study.

3.4 Instrument for Data Collection
Primary data and secondary sources of information were used in this study. The primary data for this study were obtained from field survey through the use of structured questionnaire and interview schedule that contained both close and open ended questions to obtain relevant information on the objective of the study. Secondary sources were obtained from journals, textbooks, projects, reports and websites (relevant publications). 
3.5 Validity of the Instrument for Data Collection
The instrument for the data collection was subjected to content validity to ascertain that the questionnaire measures what it intends to measure. Experts in the field of Agricultural Extension were consulted to examine and review the instrument. 
3.6 Reliability Test
Reliability of the instrument was done using the test-retest reliability method. The instrument was administered twice on the same set of sixty respondents at a time interval of two weeks. This was done in a non-sample area, Oriade LGA in Osun State was selected for the test. The instrument was 80% reliable (0.8). 
3.7 Measurement of Variables 
Two categories of variables were measured in the study. They are Independent and dependent variables 
3.7.1 Independent Variables
 The Independent variables of the study included the socio-economic characteristics of the respondents. This variable includes:
1. Age: This was measured at interval level by asking the respondents to indicate their actual age in years.
2. Sex: This was measured at nominal level as Male =1, Female = 2.
3. Marital Status: This was measured at nominal level as Single = 1, Married = 2, Widowed = 3, Separated = 4, Divorced = 5
4. Level of Education: This was measured at ordinal level as No formal Education = 1, Primary school Attempted = 2, Primary school completed = 3, Secondary school attempted = 4, Secondary school completed = 5, Tertiary school completed = 6 and Tertiary school completed =7.  
5. Household Size: This was measured at interval level where the respondents would be asked to indicate number of people in their household.
6. Farm Size: This was measured at interval level by asking the respondents to state their farm size in acres.
7. Farming Experience: This was measured at interval level by asking the respondents the number of years spent farming.
8. Income:  This was measured at interval level by asking the respondents to indicate their annual income.
9. Membership of Association: This was measured at nominal level as Yes= 1, No = 2.

Other Independent variables measured:
To identify the extension services available to the respondents: the respondents were given a list of extension services and were asked to indicate which of these services are available to them using dichotomous response Yes = 1 and No = 0.
To determine the constraints faced by the respondents in adopting good agricultural practices: A list of possible constraints to adoption of good agricultural practices was made available to the respondents who ticked to signify if it is a Major constraint=2, Minor constraint=1, and Not a constraint=0, using a 3 Likert type scale. The value was added and divided by 3 to have a mean cut-off of 1.0. Hence, variables with a mean score of 1.0 and above were regarded as a major constraint while variables with a mean score below 1.0 were regarded as a minor constraint.



3.7.2 Dependent Variable
The dependent variable of this study is the level of adoption of good agricultural practices. The respondents were given a list of good agricultural practices and were asked to indicate whether they adopt the practices or not using adopted=1 and Not adopted=0. The value was added to get the grand mean. The value lower than the grand mean was regarded as low level of adoption while the value greater than or equal to the grand mean was regarded as high level of adoption.

3.8 Method of Data Analysis
Data collected was analyzed using Statistical Package for Social Science (SPSS). The study used both descriptive and inferential statistical tools. The objectives 1, 2, and 3 was measured using frequency distribution, percentage, mean statistics and presented using charts and tables. Objective 4 was measured and presented using mean and ranking
Hypothesis 1 was analyzed using Chi Square and PPMC. Hypothesis 2 was analyzed using linear regression












                                                   RESULTS AND DISCUSSION
4.1 Socio-economic Characteristics of the Respondents
The socio-economic characteristics of the respondents presented include sex, age, marital status, religion, level of education, household size, years of experience, farm size, annual income, and membership of association.
4.1.1 Sex
The study revealed that majority (62.5%) of the respondents were male while 37.5% of the respondents were female. This implies that arable farming in the study area was dominated by males compared to their female counterparts. This aligns with Rabiu et al.(2025), who reported that male dominate arable farming due to family responsibilities such as providing food, education, shelter and healthcare. 
4.1.2 Age (Year)
Table 4.1 shows that 24.2% of the respondents were within the age of 31-40 years, 41.7% were within the age of 41-50 years, 13.3% were within the age of 51-60 years while 10.8% were above the age of 60 years. The mean age of the respondents was 45.1 years. This suggest that the respondents were still within the active and productive age range, hence they could actively engage. This agrees with the findings of Sennuga et al. (2020) who reported that majority of the respondents were within the middle age of 31-50 years and were within their economic active age and this enhances their productivity in order to be food secure.
4.1.3 Marital Status 
From Table 4.1 majority of the respondents (75.0%) were married, 11.7% were single, while 13.3% were widowed. The larger proportion of the total respondents being married is a reflection of the strong moral value attached to marriage institution in the study area. 

4.1.4 Religion 
The Table 4.1 shows that majority of the respondents (65.8%) were Christians while 34.2% of the respondents were Islam. This implies that the study area is a Christian dominated area.
4.1.5 Level of Education
The educational level of the respondents present in Table 4.1 revealed that majority (97.7%) of the respondents had formal education while only 3.3% of the respondents had no formal education. The findings show that 8.3% of those who had formal education attempted primary school, 15.8% completed primary school, 16.7% attempted secondary school, 35.8% completed secondary school, 12.5% attempted tertiary school while 7.5% of the respondents completed tertiary school. This implies that most respondents had attained some level of formal education which may facilitate the adoption of new agricultural technologies. This findings is in line with Sennuga et al., (2020) that the level of education enhances the ability to comprehend and also adopt relevant agricultural information.
4.1.6 Household Size (Numbers)
The results in Table 4.1 reveal that the respondents with a household size of 6-10 persons accounted for the majority (51.7%), 45.0% had a household size of 1-5 persons, 2.5% had a household size of 11-15 persons while 0.8% had between 16-20 members within the household. The average household size was 6 (six) persons. This implies that the respondents had advantage of engaging some of their household members in arable crops farming. This result is in line with the findings of Olushola et al. (2019) which reported that a large household size could constitute the family labour which many farmers rely on for carrying out various farm operations. 
4.1.7 Years of Experience 
The results in Table 4.1 show that 19.2% of the respondents had an experience below 10 years, 43.3% had 11-20 years of experience in arable crop farming, 25.8% had 21-30 years, 10.8% had 31-40 years while 0.8% had 41-50 years. The average years of experience of the respondents in arable crop farming was 20.7 years. This indicates that majority of the respondents had considerable experience that may enhance their level of output. 


4.1.8   Farm size 
The study reveal that majority (91.7%) of the respondents had a farm size below 10 hectares, 5.0% had 11-20 hectares, 2.5% of the respondents had 21-30 hectares while 0.8% had 31-40 hectares. The average farm size of the respondents was 4.6 hectares. 
4.1.9   Annual Income 
Table 4.1 shows that 29.2% of the respondents had annual income less than ₦500,000, 48.3% of the respondents earned between ₦500,001-₦1,500,000 in a year, (15.0%) had annual income within ₦1,500,001-₦2,500,000, 3.3% of the respondents earned between ₦2,500,001-₦3,500,000 in a year, 1.7% of the respondents earned between ₦3,500,001-₦4,500,000 in a year while (2.5%) had annual income between ₦4,500,001-₦5,500,000. The mean annual income was ₦1,237,925. This implies that the average income of the respondents within a year is ₦1,237,925.
4.1.10   Members of Association
Figure 4.1 reveals that majority (75%) of the respondents belonged to an association while 25% of the respondents did not belong to any association.
4.1.11   Type of crops cultivated
Analysis on the type of crops cultivated by the farmers showed that all the respondents (100%) cultivated maize, beans, soybean, cowpea, cotton, and yam
Table 4.1: Socioeconomic Characteristics of the Respondents
	Variables
	Frequency 
	Percentage (%)
	Mean 

	Sex 
	
	
	

	Male 
	75
	62.5
	

	Female
	45
	37.5
	

	Age (years)
	
	
	

	≤30
	12
	10.0
	

	31-40
	29
	24.2
	

	41-50
	50
	41.7
	45.1 years

	51-60
	16
	13.3
	

	≥61
	13
	10.8
	

	Marital Status
	
	
	

	Single
	14
	11.7
	

	Married 
	90
	75.0
	

	Widowed
	16
	13.3
	

	Religion 
	
	
	

	Christianity
	79
	65.8
	

	Islam 
	41
	34.2
	

	Level of Education
	
	
	

	No formal education
	4
	3.3
	

	Primary school attempted
	10
	8.3
	

	Primary school completed
	19
	15.8
	

	Secondary school attempted
	20
	16.7
	

	Secondary school completed
	43
	35.8
	

	Tertiary school attempted
	15
	12.5
	

	Tertiary school completed
	9
	7.5
	

	Household size
	
	
	

	1-5
	54
	45.0
	

	6-10
	62
	51.7
	6 persons

	11-15
	3
	2.5
	

	16-20
	1
	0.8
	

	Years of experience 
	
	
	

	≤10
	23
	19.2
	

	11-20
	52
	43.3
	

	21-30
	31
	25.8
	20.7 years

	31-40
	13
	10.8
	

	41-50
	1
	0.8
	

	Farm size (hectares)
	
	
	

	≤10
	110
	91.7
	

	11-20
	6
	5.0
	4.6

	21-30
	3
	2.5
	

	31-40
	1
	0.8
	

	Annual income (₦)
	
	
	

	≤500000
	35
	29.2
	

	500001-1500000
	58
	48.3
	

	1500001-2500000
	18
	15.0
	1,237,925

	2500001-3500000
	4
	3.3
	

	3500001-4500000
	2
	1.7
	

	4500001-5500000
	3
	2.5
	

	Members of Association
	
	
	

	Yes 
	90
	75.0
	

	No
	30
	25.0
	

	Type of crop cultivated
	
	
	

	Maize, beans, cassava,  yam, Plantain
	120
	100.0
	


Source: Field Survey, 2024

4.2 Constraints Faced by Respondents in Adopting Good Agricultural Practices
The constraints faced by respondents in adopting good agricultural practices is presented in Table 4.4 with the mean score and rank. The result showed that high cost of farm labour ranked highest with a mean score of  = 2.77, followed by high cost of fertilizer and other farm input ( = 2.73), inadequate access to credit/loans ( = 2.73), inadequate availability of storage facilities ( = 2.57), poor irrigation facilities ( = 2.52), inadequate access to new technologies ( = 2.26), inadequate extension services ( = 2.11), limited access to weather forecast ( = 2.10), limited access to crop varieties ( = 2.04), and inadequate access to transportation ( = 2.03). This implies that these constraints were major constraints faced by the arable farmer and can affect adoption of GAP.     
Other constraints such as limited information on appropriate adaptation options ( =1.91), limited access to marketing ( = 1.67), and tradition, belief/practices ( = 1.37) were regarded as minor constraints as the mean score for constraints is ().


Table 4.2: Constraints faced by respondents in adopting good agricultural practices
	Constraints 
	Major Constraint
F (%)
	Minor Constraint
F (%)
	Not a Constraint
F (%)
	Mean
	Rank 

	High cost of farm labour
	95 (79.2)
	22 (18.3)
	3 (2.5)
	2.77
	1st 

	High cost of fertilizer and other farm input
	89 (74.2)
	29 924.1)
	2 (1.7)
	2.73
	2nd 

	Inadequate access to credit/loans
	94 (78.3)
	20 (16.7)
	6 (5.0)
	2.73
	2nd 

	Inadequate availability of storage facilities
	82 (68.3)
	24 (20.0)
	14 (11.7)
	2.57
	4th 

	Poor irrigation facilities
	83 (69.2)
	16 (13.3)
	21 (17.5)
	2.52
	5th 

	Inadequate access to new technologies
	53 (44.2)
	45 (37.5)
	22 (18.3)
	2.26
	6th 

	Inadequate extension services
	45 (37.5)
	43 (35.8)
	32 (26.7)
	2.11
	7th 

	Limited access to weather forecast
	48 (40.0)
	36 (30.0)
	36 (30.0)
	2.10
	8th 

	Limited access to crop varieties
	39 (32.5)
	47 (39.1)
	34 (28.3)
	2.04
	9th 

	Inadequate access to transportation
	38 (31.7)
	47 (39.2)
	35 (29.1)
	2.03
	10th 

	Limited information on appropriate adaptation options
	21 (17.5)
	67 (55.8)
	32 (26.7)
	1.91
	11th 

	Limited access to marketing 
	27 (22.5)
	26 (21.7)
	67 (55.8)
	1.67
	12th 

	Tradition, belief/practices
	9 (7.5)
	26 (21.7)
	85 (70.8)
	1.37
	13th 


Source: Field survey, 2024		Grand Mean = 2.0 

4.3 Hypotheses Testing
Ho1: There is no significant relationship between the socio-economic characteristics of the respondents and the level of adoption of good agricultural practices.
4.3.1 Association between selected socio-economic characteristics of the respondents and the adoption of good agricultural practices
The result of Chi-square in Table 4.5a shows that there was no significant association between marital status (χ² = 4.34; p = 0.114), religion (χ² = 0.42; p = 0.555), and level of education (χ² = 6.76; p = 0.343) of the respondents and the level of adoption of good agricultural practices at p ≤ 0.05. This suggests that marital status, religion and level of education does not significantly influence the adoption of good agricultural practices. This finding is consistent with Rabiu et al., (2025) who reported that educational attainment does not significantly affect GAP adoption, indicating that formal education may not directly relate to or improve farmers’ understanding of advanced agricultural techniques such as GAPs. However, there was a significant association between sex (χ² = 17.94; p = 0.001), member of association (χ² = 4.28; p = 0.050) and the level of adoption of GAPs at p ≤ 0.01 and p ≤ 0.05 respectively. This means sex influence the adoption level and also, social network and institutional participation enhances adoption behavior.
4.3a: Association between socio-economic characteristics of the respondents and the adoption of GAPs
	Variable
	
	χ²
	Df
	p-value
	Decision 

	Sex
	
	17.94
	1
	0.001
	S

	Marital status
	
	4.34
	2
	0.114
	NS

	Religion
	
	0.42
	1
	0.555
	NS

	Level of education
	
	6.76
	6
	0.343
	NS

	Member of association
	
	4.28
	1
	0.050
	S


 (S=Significant, NS=Not Significant)



4.3.2   Relationship between selected socio-economic characteristics of the respondents and the adoption of good agricultural practices
The test of correlation between some selected socio-economic characteristics of the respondents and the level of adoption of GAPs revealed that years of experience (r= 0.029; p=0.750), household size (r= -0.002; p= 0.980), and farm size (r= -0.003; p= 0.978) had no significant relationship with the level of adoption of good agricultural practices while age (r= -0.115; p= 0.211) had a weak negative relationship with the level of adoption of GAPs but the relationship was not significant to have influence their adoption of GAPs. This implies that age, years of experience, household size and farm size had no significant relationship with the level of adoption of good agricultural practices at p ≤ 0.05. However, annual income (r= 0.276; p= 0.002) had a positive and significant relationship with the level of adoption of GAPs. This implies that farmers with higher income were more likely to adopt good agricultural practices. 
Table 4.3b: Relationship between Selected Socio-economic Characteristics of the Respondents and the Adoption of GAPs  
	Variable 
	r-value
	P-value
	Decision 

	Age
	-0.115
	0.211
	NS

	Years of experience
	0.029
	0.750
	NS

	Household size
	-0.002
	0.980
	NS

	Farm size	
	-0.003
	0.978
	NS

	Annual income
	0.276**
	0.002
	S


** Significant at the 0.01 level
5.0 CONCLUSION
The study concludes that improving adoption of GAPs among arable farmers requires policies that help reduce the cost of farm labour as well as reduce the cost of fertilizer and other farm inputs, also provide adequate access to credit/loans. Also, In bringing any technology/ good agricultural practice to the people of Owo, Ose, Ondo East, Idanre and Akure North for adoption, the government as well as development actors should take into cognizance that there was a significant association between sex, member of association and the level of adoption of GAPs. Therefore it is recommended that intervention on good agricultural practices or agricultural development should consider the gender and should go through the associations.
The ADP should encourage the formation and promotion of farmers’ groups, as it enhances information sharing about good agricultural practices, and thus favors the ease of adoption of good agricultural practices.
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