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[bookmark: _GoBack]CHAPTER ONE
INTRODUCTION
1.1 Background to the Study
Agricultural information generation and dissemination are necessary for the development of agricultural products. Many initiatives have been put in place to create, to manage and to use agricultural information in Africa, particularly in Nigeria, to increase food productivity. For instance, Nigeria is a beneficiary of the Group of Twenty Countries (G20) to new agricultural initiatives. The G20 countries and the private sector have been working jointly with the Federal Government of Nigeria to generate research information that is aimed at increasing agricultural productivity. Indeed, the Federal Ministry of Agriculture is reported to have said that the G20 initiative will spur economic growth through increased agricultural productivity (Nigeria. Federal Ministry of Agriculture, 2019). In addition, Ugwu and Kanu (2019) reported that various economic reforms have been carried out in Nigeria for over three decades in the agricultural sector. 
These initiatives are geared towards the achievement of food self-sufficiency and food security, generation of gainful employment, increased production of raw materials for industries, increased food processing of export crops and rational use of agricultural technologies for improvement of life. They also opined that poverty reduction, sustainable livelihood and food security, all of which guarantee comprehensive economic development and achievement of the Millennium Development Goals (MDG), can be achieved when initiatives are carried out in an environment that fully allows democracy and good governance. Ozowa (2021) attests that almost all countries in Africa lack adequate agricultural information dissemination policies, and where this is available, governments pay lip service to its implementation. Having adequate and well-presented information will improve the efficiency of rural development, policies, projects and programmes. Agricultural information provision should be the basic component of rural development programmes
Oladele (2020) observed that lack of agricultural information is a key factor that has greatly limited agricultural advancement in developing countries. Thus, agricultural information interacts with, and influences, agricultural activities in a variety of ways. This tends to imply that agricultural information can help inform decision-making regarding land, labour, livestock, capital and management. agricultural information is not static but, instead, needs replenishment through research and development. This is why Oladele (2018) reports that agricultural activities can arguably be improved by relevant, reliable and useful information and knowledge. 
Aina and Alao (2020) and others have reported in their research findings that agricultural information is an essential recipe for successful farming. One therefore sees that these same recipes can be used by Nigerian famers to increase productivity. However, information per se cannot increase productivity unless farmers are provided with the right type of information and at the right time, using the right channels and with all other necessary components in place, like telecommunication facilities, good roads, education, good agricultural policies. There appears to be other externalities that have to be in place so that information can make an impact. These significant externalities include such things as money, favourable socio-political stability, good governance, etc. (Rasheed 2021). Adebayo (2018) opined that, rural people (farmers) who are mainly illiterate require access to appropriate information to be able to make decisions and participate fully in the national development processes, including agriculture. Information generation is a process of creating, developing and communicating ideas which are abstract, concrete or visual. It is important to emphasize that the type of information generated revolve around scientific, commercial and legal information (Bello  and Aina, 2017 ). Agriculture is a major derivative sector of any economy; the impact of which can adequately. Agriculture has long been the backbone of economies in both Nigeria and Tanzania, providing livelihoods to millions of people and contributing significantly to their national GDPs (Word Bank, 2022). In the modern age, the agricultural sector faces a multitude of challenges ranging from climate change and resource constraints to market access and technological advancements. In response to these challenges, the provision of effective agricultural information services has emerged as a critical component in sustaining and enhancing agricultural productivity, food security, and rural development in both nations (Zhou & Zhu, 2017). Nigeria and Tanzania, despite their geographic and cultural differences, share common goals of achieving agricultural sustainability, increasing yields, and improving the overall well-being of their farming communities (World Development Indicators (2019). As such, both countries have invested in developing agricultural information systems and services to facilitate knowledge dissemination, technology adoption, and informed decision-making among farmers, extension workers, policymakers, and other stakeholders within the agricultural value chain. Dissemination involves communicating relevant information, which can be understood by a person and can be stored for later retrieval and use; moreover, feedback on such information is encouraged and acted on (Taiwo, 2020). 
Dissemination also refers to the delivery and reception of a message where an individual is engaged in a process and the transfer of an information product (Harmsworth &Turpin, 2019). On the other hand, Bello (2021) describes agricultural research information as an essential input in agricultural education, research, development and extension services. To a great extent, agricultural development depends on the successful implementation of the disseminated agricultural research information to the farmers (Ofuoko & Itedjere, 2018). Disseminating agricultural information does not necessarily lead to improved usage of the information. For effective utilization, agricultural research information needs to be disseminated to farmers through appropriate channels, timely, relevant and tailored to user needs. In Tanzania, agriculture provides 85 percent of exports, employs 85 percent of the workforce, contributes 75 percent of the country’s foreign exchange earnings and contributes about 25.8 percent to the national Gross Domestic Product (URT, 2008). Kolawole (2022) posits that the agricultural sector in Tanzania is dominated by small-scale farmers, mainly peasant farmers, who cultivate various types of cash and food crops for subsistence. In a bid to ensure farmers have access to agricultural research information, Daniel and Elijah (2017) observed that the United Republic of Tanzania (URT) through its Ministry for Agriculture has trained extension officers and deployed them nation-wide to ensure that farmers get reliable agricultural research information to spur agricultural development. In disseminating agricultural research information to the farmers the Tanzania government plays a big role by facilitating and organising various agricultural. Shows such as Sabasaba (which falls on July 7, hence 7/7) and Nanenane (which falls on August 8, hence 8/8 in the Kiswahili title) festivals, public demonstrations and promoting the use of Kiswahili language which is understood by most of Tanzanians (URT, 2012). This has happened despite the Tanzania government’s initiatives and strategies to disseminate agricultural research information to farmers including establishing agricultural regulatory organizations, agricultural trade information centre, agricultural research institutes, training, use of various slogans such as green revolution and Kilimo Kwanza (Agriculture First) and using researchers, extension officers, frequent seminars, workshops, special festivals and use of mass media. This study, therefore, sought to investigate the extent to which agricultural research information is disseminated to farmers in Nigeria.

1.2 Statement of the Problem
Farmers need agricultural research information to improve harvest and increase income. In this regard, the dissemination of relevant, accurate, understandable and factual information links the scientist to the farmers (Lucky & Achebe, 2019). Timely access to information on new farming practices has the potential of speeding up the farmer’s adoption of new improved practices.  Oyure and Andima (2019) noted that information on farm operational skills and agro-technical aspects were types of information disseminated by most of the agricultural research institutions. Such information entails access to certified seeds and fertilizer for a given location or information on the effective management of livestock. Elia, and Mutula (2017) observed that researchers disseminate to farmers information on the use of drought-resistant crops, early farm preparation and farming, high yield varieties, use of farm implements, proper use of fertilizer and on diseases.
1.3 Objectives of the Study
The main objective of this study is to examine the comparative analysis of traditional and digital extension methods for disseminating agricultural information among farmers in Ilorin East LGA of Kwara State, Nigeria
The specific objectives of the study are to:	
i. to evaluate the effectiveness of traditional and digital extension methods in disseminating 
agricultural information.
ii. to compare the level of accessibility, and impact of traditional and digital extension methods on farmer's knowledge and practices.
iii. to determine the coverage reliability of traditional and digital extension methods in rural area.
iv. identify the constraints associated with both traditional and digital extension methods.
1.4 Hypothesis of the Study
H01 There is no significant difference between the digital and traditional methods of disseminating agricultural information.
1.5 Justification for the Study
Looking forward to the success of the future development and deployment of agriculture information. Dissemination systems will need the elements of technology, supporting environment, and people working together. From technology perspective, with the popular use of 3G and 4G technologies, we can expect improved functionality and enhanced user experience in agricultural information dissemination. For example, 3S (GPS, Remote Sensing, and GIS) technologies will also be widely applied in agricultural in formalization. Agricultural information in its nature has a spatial component, so 3S technologies which deal with spatial data would be very useful in enhancing agricultural information service. We have already seen many effective agricultural information systems where 3S technologies are integrated, e.g. intelligent fertilizer formulation system. In the future, all of these emerging ICT will play a significant role in agricultural information. From supporting environment perspective, the most important factor is the government support in terms of Agriculture In formalization strategy and policy. 
The Government-lead mechanism discussed earlier would still be dominant approach in promoting the adoption of future information dissemination models. From people’s perspective, human factors have been and will always be critical for the successful adoption and diffusion of information systems (Adeola, 2017). This is absolutely true for deploying agricultural information dissemination models. Many farmers lack the basic skills required to access, utilize, respond to and act on information. Findings from various project reports in Nigeria revealed that farmers’ ICT literacy, education level, knowledge and awareness of system’s benefits will affect their willingness to access information services and the service effectiveness. Therefore, raising awareness, education and training will continue playing an important role for the future success of information dissemination models. Having reviewed and analyzed current ICT-based information service models in Nigeria, the following suggestions that are relevant to government organizations and ICT developers can be provided for future development and research (Yusuf, 2018).
1.6 Definition of Terms
Here are definitions for the key terms in the context to the study.
Comparative Analysis: is the process of comparing items to one another and distinguishing their similarities and difference. When a business wants to anaylse an idea, problem, theory or question, conducting a comparative analysis allows it to better understand the issue and form strategies in response.    
Modern Extension Method: makes for efficient Extension is an empowering system of sharing information, knowledge, technology, skills, risk & farm management practices, across agricultural sub sectors and along all aspects of the agricultural supply chain, so as to enable the farmers to realize higher net income
Digital Extension Method: include phone calls, WhatsApp groups and specialised smartphone applications used for agricultural knowledge brokering. We researched processes through which DETs have (and have not) been used by farmers and other extension actors in low- and middle-income countries.
Traditional Disseminating Method: is a technological innovations done by three methods viz; personal contact method, group contact method and mass contact method by using result and method demonstration methods. Farmers are enterprise owners in agriculture, and it is the responsibility of the Agricultural Extension System (AES) to transform the knowledge, skill and attitude of the farmers with the aim to enhance their farm productivity, production and profitability  
Disseminating Agricultural Information: involve the dissemination of information through special media of communication to the farmers. Mass media include the use of radio, television, newspapers, film shows, pamphlets, banners, handbills and hand-outs.  
Extension Method: comprise the communication techniques between extension workers and target groups. 










CHAPTER TWO
LITERATURE REVIEW
 2.1 An overview of Modern and Traditional Method for Disseminating Agricultural Information  
Agricultural technology has remained a viable tool for improving the productivity of the agricultural sector in Nigeria. Thus, a major step in the improvement of food production in Nigeria has been the increase in the number of the national and international agro-research institutes from 3 in 1963 to the current 18. Agro-technology generation in Nigeria is carried out by National Agricultural Research Institutes (NARIs) with mandate in arable crops, forestry and tree crops; livestock; fisheries; extension and training; and processing and storage. According to Okon (2019), the aim of agro-technology generation is to address better techniques of land development, crop and animal management and achieve higher yields. Thus, agricultural technology generation system is aimed at providing modern technology and facilities to communities (Bolade and Njoku, 2018). 
According to Ayichi (2019), agricultural technology involves the application of mechanical, chemical and biological inputs such as tractors, fertilizers, agro- chemicals, livestock breeds, high yielding crops, storage and processing facilities, to improve food production. Technology generation is influenced by determination of need, and research and management of technology generating institutions (World Bank, 2017). Previous research reports blamed ineffectiveness in technology generation on conventional research activities operated in Nigeria. Which have poor consideration of farmer’s problems, skill and scale of operation and financial status and orienting of research to journal publication (Zaria, 2019). In developing countries such as Nigeria, the acute lack of collaboration between the social and biological scientists on farming system research (FSR), has limited research efforts in generating relevant technologies (Bello and Akins, 2017). 
The net effect of FSR adopted as a policy in the activities of the agricultural technology generation sub system is the evolvement of technologies best suited to existing farming system and accepted by farmers (Asiabaka, 2020). According to Blum (2021), most research efforts in technology generation in developing countries are wasted due to their inadequate orientation to farmers needs and utilization. Zaria, 2019 added that the bureaucracy domiciled in the Ministry of Agriculture and Natural Resources, under which research institutes operate in Nigeria, contributes to the inability of research into meeting technology needs of farmers. In the 1990s, emphasis on agricultural technology generation has shifted from euphoria of spectacular results to appropriateness of these technologies to the existing farming system. An agricultural technology is considered appropriate, if it provides a cost-effective level of productivity and has minimal effects on the environment. 
According to Zaria, 2019, a critical issue to the appropriateness of technologies is in developing them at local levels using skills and perception of the people who live in the rural communities. Presently, technology generation sub-system in Nigeria experiences poor and uncertain funding, frequent government administrative changes and lack of policy initiative in research. According to Okon (2019), technologies which are capable of improving food productivity at farm level should evolve from well funded autonomous research sub-system, so as to provide timely solution to priority problems of farmers. Farmer-driven research effort must be based on policy setting, utilization of research personnel, and continuous flow of information and evaluation of its activities. The technology generation efforts should be oriented towards social desirability, economic feasibility and existing practices of the farmers as a priority Okon (2019). Technology generation in Nigeria results from the national agricultural research system, namely; university faculties of agriculture and veterinary medicine including universities of agriculture, and international and national agricultural research institutes, which operate in Nigeria. The objectives of the research institutes are impressive, but the issues of establishing a workable relationship between institutional technology design and indigenous knowledge system (IKS), constitutes a critical issue in technology generation in Nigeria. 
A workable relationship between institutional technology generation and indigenous knowledge system is largely desired to enhance orientation of technologies towards utilization and overall participation of farmers in extension systems. This is necessary to achieve compatibility of technologies to farmer’s practices and overall suitability to field needs. Several studies such as those of have highlighted the need for indigenous knowledge in generating appropriate technologies and overall sustainability in food production. 
2.2 Agricultural Technology Transfer Sub-System
There is a problem of choice of the right type of agricultural technologies and methods with which to communicate relevant technologies to small scale farmers. To enhance adequate food production in Nigeria, demands that farmers should be reached with appropriate technologies that are economically viable and culturally acceptable. Utilizing appropriate methods in reaching small scale farmers with relevant agricultural technologies in order to improve their knowledge, skill and overall attitude towards agricultural productivity, is agricultural technology transfer. According to Okon (2019), technology transfer involves complex processes consisting of diverse structures, and relationship of inter-dependent factors and related variables, aimed at enhancing adoption of innovations. Agricultural technology transfer constitutes a crucial sub-system in implementing any agro-technology process. Effective technology transfer involves organizing of personnel in a hierarchy, staff training and contacts, and adopting of appropriate communication process. Effective communication is a pre-condition for feed forward and feedback mechanisms, necessary for sustainable agricultural technology transfer. Agricultural technology transfer as a communication technique requires a two-way directional information movement, which involves six elements, the source, message, channel, receiver, effects and feedback. Thus, effectiveness in technology transfer involves well articulated communication elements in the transfer process. 
In other words, effective integration of communication elements, enhances sustainability in communication of ideas and consequent transfer of agricultural technology to farmers. Okon (2019), added that formal arrangement of staff in the transfer of agricultural technology, enhances participatory approach in which farmers views are represented and practical orientation in which efforts are focused on immediate problems of farmers. Inadequate organization and overall ineffectiveness of Nigerian agro-technology transfer systems on low and unsuitable qualifications of personnel operating in the system. Organization of activities in any agricultural technology transfer system demands a chain of administrative commands, which largely depend on legal basis of operation. A legal base is required in order to define a number of programmes, determine qualification of personnel, manner of entry and exit, discipline, training and conditions of service. Legal basis indicates a policy document establishing the technology transfer system. Such policy document spells out the structure, budget, level of autonomy and clients. Effective technology transfer system places emphasis on simplicity in the structure of transfer organization in terms of the relationship existing among staff of the organization. Basically, we have vertical and horizontal relationships between staff of a technology transfer organization. Whereas vertical relationship indicates top down and bottom up relationship among staff of the organization, horizontal relationship depicts relationship between staff at the same level in an organization. Effective vertical relationship requires well-articulated horizontal staff relationship. Thus, inadequate horizontal relationship of extension staff would largely limit meaningful vertical structure and overall efficiency in implementing technology transfer. Lack of adoption of recommended agro-technologies on inadequate budgetary allocation and absence of autonomy. Autonomy indicates degree of independence necessary in establishing efficiency and sustainability in implementing agricultural technology transfer. 


2.3 Agricultural Technology Utilization Sub-System 
Agro-technology transfer programmes are directed towards farmers with diverse social, educational, political and economic needs. Agricultural technologies in Nigeria. Socio-cultural characteristics of farmers include, family size, farm size, social organizations, value orientation, belief system, prevailing norms, educational background and attitudes of farmers towards change and material well being economic characteristics of farmers include: income status, labour availability, internal resource mobilization, investment rate, saving potentials and marketing pattern. Inadequate adoption and ineffectiveness of most agro-technology transfer programmes on lack of consideration of the socio-cultural practices and technology incompatibility with the economic status of farmers. The impact of any agricultural technology transfer system could be measured on the basis of extent of changes in the socio-cultural and economic characteristics of the farmers. Impacts are enduring changes in the social and economic conditions of farmers, which have resulted from project effects. The impacts of any extension system relate to improvement in the socio-cultural and economic characteristics of the farmers, such as increases in farmers income and improvement in overall standard of living. Earlier impact studies identified increases in the levels of participation in programme planning, hectare of land cultivated by farmers, positive changes towards agriculture and greater access to social services, as success indicators.
2.4 Types of Agricultural Research Information 
Farmers need agricultural research information to improve harvest and increase income. In this regard, the dissemination of relevant, accurate, understandable and factual information links the scientist to the farmers timely access to information on new farming practices has the potential of speeding up the farmers adoption of new improved practices (Adeola, 2017) noted that information on farm operational skills and agro-technical aspects were types of information disseminated by most of the agricultural research institutions. Such information entails access to certified seeds and fertilizer for a given location or information on the effective management of livestock. Farmers information on the use of drought-resistant crops, early farm preparation and farming, high yield varieties, use of farm implements, proper use of fertiliser and on diseases. Information technology in agriculture established that the types of agricultural research information that are highly disseminated to farmers include information on newly-generated technologies from the research institutions, particularly on appropriate methods of pest and disease control, appropriate soil erosion control measures, optimal planting and harvesting times and marketing as such information helps them to enhance agricultural production. Farmers received climate change agricultural-related information from researchers on improved seeds varieties, use of rainwater harvesting technologies, spaced planting, intercropping, seed production, grain preservation and the proper use of pesticides. 
2.5 Challenges to Effective Dissemination of Agricultural Research Information 
Information dissemination can be hindered by factors such as the use of improper communication channels, illiteracy level, use of foreign languages and over-dependence on oral communication rather than on printed communication. Oladele (2018), on the other hand, found weak linkages between farmers, extension workers, and researchers, which contributed to poor dissemination of agricultural research information. In fact, these weak relationships hinder the farmer’s ability to participate in the prior planning which requires information. The language used to disseminate agricultural research information can also affect how farmers use the information they receive. A study on the challenges to the dissemination of agricultural information by agricultural information delivered to farmers was in a print form and written in vernacular languages. The use of local languages enabled the farmers to utilise the information effectively. Furthermore, farmer’s illiteracy level posed a challenge to the dissemination and use of agricultural research information in Tanzania. In another study conducted in Tanzania on sources of agricultural research information for women farmers. Found that farmers faced challenges such as inadequate knowledge on how to apply the information acquired from extension officers and researchers, lack of credit to purchase farm inputs, improved seeds and chemical fertilisers. 
2.6 Sources and Access to Agricultural Information 
Any system producing or containing information intended for transmission is an information source. Information sources are distinguished by the form of representation; textual (books, journals, manuscripts), graphic (graphs, diagrams, plans, charts), and audio visual (sound recordings, motion pictures, slides). The characteristics of a good information source are relevance, timelessness, accuracy, accessibility, cost effectiveness, reliability, usability, exhaustiveness and aggregation level of efficiency of technologies generated and disseminated depend on effective communication which is the key process of information dissemination. 
Therefore, it is expected that the message from the client should be passed back to the source or researchers for the communication process to be complete. Despite the attempts at technological innovation transfer, the wide gap between the levels of production which research contends is attainable and that which farmers achieve, suggests a missing link (Oladele, 2018). What is more, weak linkages between the farmer, extension workers, and researchers mean that the farmers are not included in the planning of the innovation hence; they do not know where to get information, despite the fact that they are the end users. Agricultural information disseminated by different information sources needs to be determined. It is imperative therefore to identify the sources of agricultural information utilized by farmers. Agricultural information available to farmers in Imo State (Nigeria), as well as the farmers preferred sources. The study reveals that 88.1% of the farmers. source of agricultural information was through extension agents. Similarly, Nigerian farmers ranked extension workers the highest in providing credible information and advice. The investigation was carried out on small farmers in Imo state, Nigeria. This enables them to utilize the information effectively. It also demonstrates the high literacy level in Lesotho and indeed according to the literacy rate in Africa, Lesotho occupies the seventh position with a literacy rate of 84.80%  However, only 13% out of 61.7% of the farmers in Lesotho are of the view that prints media is one of the appropriate technologies to disseminate information. The mass media also provides support for the growing involvement of farmers/producers and their organizations in the information dissemination arena. The rapid development of information technologies has profoundly changed the media landscape in African countries. Information and Communication Technology (ICT) is a term that combines computer and telecommunications technology in handling, acquiring, processing, storing and disseminating information. Information and Communication Technology is a general or an all-inclusive term that embraces all those technologies that are employed in collecting, storing, organizing and communicating information in various forms. ICT can become a key enabler of the agricultural-food sector by making dynamic and real time global level exchange of data. Effective deployment of ICT can lead to increase in agricultural competitiveness through cuts in production and transaction costs, raising production efficiencies and farm incomes, conserving natural resources, and by providing more information, choice and value to stakeholders. 
In using ICT successfully to support farmers and rural communities, the first step is to empower farming communities to define their own needs. With wider access to and use of ICT, the potentials of opening up of communication as well as sharing information would be enhanced, so as to assist farmers, researchers, extension workers and policy makers. It will also narrow the information gap that exists between the farmers and the researchers on the other hand because there will be a feedback. This implies that many people had more than one cell phone and over 100% of the farmers used cell phones to receive agricultural information. This indicates that ICT is a very useful tool in the dissemination of agricultural information to the farmers especially in rural areas where cell phones have been embraced by both literate and illiterate farmers. Therefore ICT has become the most important tool that is crucial in processing and disseminating agricultural information. In the same string of thought, Mobile phones and computer systems are the most used and widely owned tools today by extension workers and their organizations in the North Central Zone of Nigeria. This is because, about 75% of the respondents surveyed by Aina and Alao (2020) perceived themselves as frequent users of multimedia and other ICT tools. Other sources of information for farmers that are equally important, but less recognized are the traditional sources. The traditional system is the form of information emanating from colleagues, during weddings, naming ceremonies, burials, agricultural shows and festivals and in some cases through town criers. 
The four categories are: extension workers, posters and leaflets, family members, and the electronic media. In the Caribbean, farmers rely heavily on traditional knowledge and informal meetings among themselves for farming. Questions as to what to plant, what moon phase is best for sowing seeds and transplanting seedlings, and how often to rotate crops are answered through colleagues. This suggests that, one of the sources of information to farmers in the Caribbean is the traditional source which is transmitted through oral channels by colleagues. This is harmonized with the situation obtainable in Nigeria as reported by Aina (2017). Similarly, Oral tradition is an important method of disseminating agricultural information in many African cultures. This is because it recognizes existing traditional or indigenous channels of information dissemination. Lwoga, et al. (2023) in their study on access and use of agricultural information and knowledge in Tanzania reports that the major sources of information for farmers are predominantly local (neighbors, friends and family) which implies that their major sources of information are traditional. To emphasize the importance of traditional information in Africa, Aina (2022) points out that one of the sources of information of farmers in Nigeria is traditional. That is information is obtained not from official sources directly but through colleagues or family members. Aina, 2020 holds the view that, though the majority of the farmers in Africa are illiterate, it is possible to supply them with necessary information through the information gate- keepers popularly known in North Western Nigeria as SARKIN NOMA (Information gate keeper), who is a literate farmer among the farming community with a wealth of experience and vast land. The role of a SARKIN NOMA is to offer advice and information on a regular basis to other farmers for improvement. Buttresses the various studies cited, where in a study conducted on access to agricultural information by fish farmers in the Niger Delta Region of Nigeria, Adebayo, 2018 observed that 63% of the respondents indicates that, their source of information is through traditional, as well as personal experience. 
2.7 Information Generation Output and Types Information 
Generation is a process of creating, developing and communicating ideas which are abstract, concrete or visual. It is important to emphasize that the type of information generated revolve around scientific, commercial and legal information. Scientific Information Generally, agriculture is interdisciplinary in nature. For agriculture to be fully developed, farmers need information from different disciplines. Scientific information is one of the innumerable examples which are generated from universities and research institutes. Scientific information is aimed at providing information on new crops varieties, their requirements, and technical assistance during growing season. The characteristic of this information relates with climate, weather, drought and water stress periods, water sources, quality and availability. Oladele (2023) hold the view that agricultural information is generated in universities and research institutions. This result emanates from a research on multilingualism of farm broadcast and agricultural information access in Nigeria. Oladele, (2023) also pointed out that such information includes scientific and commercial information. It is indicative that research and development has the ability to create a pool of scientific and technical information with a great wealth in modern societies. Therefore, research and development departments existing in the various universities in Nigeria are a platform for creating material intellectual sources which can enhance Nigeria’s wealth. They report that information generated from these institutions include, among others, information on pest and weed control, weather forecast, credit facilities, fertilizer and legislations on agriculture generally. Indeed farmers in Nigeria, like their counterparts from Asia and other parts of Africa, need scientific and technical information because it is among the most important information needed for wealth creation and national development. Access to agricultural information by fish farmers in the Niger Delta region of Nigeria, where it reveals that 98 percent of fish farmers studied prefer scientific information. Commercial Information Commercial information is another type of information generated by research institutes as well as the universities. This information deals with price control, price of fertilizers, price of seeds, and sale of agricultural products. This type of information is related to production, productivity and profit enhancement. It therefore covers information on commodity price, food quality and safety as well as labeling information. Farmers in Africa are illiterate and therefore need information in a simplest and quickest way to discharge their duties effectively. Information needs has been defined by as the state of lack of desirable requisite(s) or commodity i.e., information, necessary to deal with a situation as the individual sees fatal. People often talk about information needs when, in fact, they are referring to wants or use. While both are plainly manifestation of need- and should be considered as such, they are different and do not fully or accurately describe need. According to Nikolas (2005), information needs arise when a person recognizes a gap in his/her state of knowledge and wishes to resolve that anomaly- as anomalous state of knowledge. This turn out to is time given, by adding that it is the information that individuals require to do their job effectively. The farmer cannot be an exception. 
However, most people do not have information needs per se. Rather, they experience a problem or difficulty or are under some pressure, and these cognitive and emotional needs may be met, or partially met, by obtaining and then applying that information. Information needs arise out of a desire to meet one or other of the three basic human needs: physiological needs (need for food, shelter.); psychological needs (need for domination, security) and cognitive needs (need to plan, learn a skill). Therefore, in this increasingly information dependent age, the lack of information could certainly have serious, or even, perilous consequences for the individual. Information is needed in all stages of human development. People need information in learning new skills. Human beings are regarded as an information seeker regardless of age. For information to be of optimum use, it must have the following qualities: relevance, accuracy, timeliness, currency, clarity and must be cost effective. 
Many a times, farmers do not always know what their information needs are. They do not know they have an information gap. It could be that they are not aware that there is information out there that could help them to a great deal. They also do not know that new information has rendered obsolete what they previously knew. As a result, this leads to a quest for new information which arises, in that it is so much needed by the farmers. It is only when they are exposed to the relevant information that the need is recognized, this is called dormant need. The other type of information need is unexpressed need. This is a situation where users are aware of their information needs, but do nothing about them, either because they cannot or will not disclose their information needs. Many people are unaware of what the information service can do for them so they do not make demands upon it. 
Therefore, one of the commodities required in this process is to arrive at a good decision is information. In conclusion, it can be said that, whether the information need is identified by the information seeker or expert, expressed or unexpressed, and where levels of need of similar information need differ. It is the task of information experts in all these instances to provide appropriate information to meet these needs; and to successfully use ICT to support farmers and rural communities, the first step is to empower farming communities to define their own need. As at the fall of the new millennium, human beings are devoting more and more attention to system reform across multiple sectors including agriculture. Particularly in this era of rapid technological advancement and continuing system reform, it is appropriate and critical to assess the impact of such reforms and development in farming. This can only be done through need assessment. The main reason for undertaking needs assessment must be that the information profession has neglected doing so in the past and that has not got the information profession very far, and, indeed, continue to frustrate its progress. It is evident that in most information work stations, information experts are unable to commit enough time to conduct full-fledge scientific studies to analyze information needs of individual farmers who face critical situation or information need. 
2.8 The Users and Usefulness of Agricultural Research Information in Nigeria 
People can only use the available information at their disposal which is dependent on provision and access. In theory, the more information that is accessible the more it is likely to be used. Therefore, for information to be used there must be potential users who need that information for their day to day activities and there must be those that generate the information. From the foregoing, it is evident that information is a very important tool for agricultural development. This is so, because some of the developed nations of the world occupy their coveted positions in food security by virtue of information generation and delivery to their people. It is therefore equally desirable for African governments and the Nigerian government in this case, to intensify efforts in the provision, dissemination and use of agricultural information by the farmers at all levels in order to achieve self-sufficiency in food and Gross Domestic Product [GDP] of their countries. Similarly, Bello (2017) has noted that in agricultural information there lie the potentials which can definitely boost agricultural production and in the end create a profound impact on policy makers, researchers and the farming communities in Africa including those in Nigeria. Aina (2023) has categorized the various agricultural information user populations as follows: 
i. Farmers  
ii. Policy-makers 
iii. Extension workers  
iv. Agro-allied industries. 
Each of these sectors contributes directly to the improvement of agriculture. When relevant information is provided to each category, it will contribute to the development of agriculture in any part of the world. In Nigeria, like most African countries, some of the most frequent users of agricultural information are farmers, policy makers, extension workers and agro-allied industries. Farmers are people who cultivate the land for either subsistence or large scale farming. They can also be engaged in livestock farming. Farmers are key consumers of agricultural information for their sustenance and for national development. Agricultural information is meant for all types of farmers. However, specific farmers will require specific information relevant to their trade. In agriculture, there are many types of farmers. But the three major groups constitute: crop farmers, livestock farmers and livestock/crop farmers. Crop farmers usually grow a wide variety of different crops, including wheat, barley, flax, corn, canola, lentils, oats, cotton or mustard, etc. while livestock farming is about raising animals like goats, pigs, sheep, cattle, camels, poultry, etc. Livestock/crop farming involves cultivating the land as well as engaging in livestock farming. This assertion makes it very clear that when farmers are bestowed with information, they become empowered and are able to make positive changes in their farming activities. Indeed, notes that an effective and efficient delivery system of essential information and technology services to farmers will facilitate their critical role in decision-making towards improved agricultural production, processing, trading, and marketing. Policy-makers These are mostly government officials and sometimes include persons from quasi-government or parastatal bodies. Similarly, All over the world play a central role in formulating agricultural policies and mobilizing extension workers to reach farmers. Similarly, government policy makers through legislation also generate and use especially social, commercial and legal information (Aina, 2018). A summation of these views shows that there is a significant relationship between legislative information generated and used by policy makers and farmers. This is because most of the acts and laws on agriculture have direct bearing on farmers and the general improvement on agriculture. Extension Workers Beside farmers, the other consumers of information are the extension workers. These are people who are employed by government and have a certain level of education to bridge the gap between the government and the farmers. These groups of people pass on information to farmers or even educate them on how to use information derived from research institutes. It is this information in the hands of farmers that empowers them to take control over their resources and decision-making processes and increase productivity. The role of extension workers has further been elaborated in a study which describes extension workers and policy makers, researchers and agro- allied firms as beneficiaries of agricultural information. However, extension workers alone are not sufficient tools to disseminate agricultural information. Instead, other channels like the radio, community leaders, the barefoot librarian and many other players are critical in making this happen. In Nigeria, the small number of extension workers and policy makers is an issue that has contributed to low yields in the rural areas. 
However, the various roles and contributions the few extension workers and policy makers continue to make in the current food production cannot be downplayed. Nigeria’s first involvement in a conscious and purposefully planned agricultural extension was at the time of British colonization. With independence and subsequent developments, various governments introduced changes in the nature of extension work but the objective has remained the same, that of bridging the gap between farmers, researchers and policy makers. Agricultural extension is a significant social innovation. It is an important force in agricultural change which has been created and recreated, adapted and developed over the centuries. In another development points-out that: agricultural extension worker has an important role in promoting the adoption of new technologies and innovations. 
The trend from supply driven extension to demand driven extension requires a new approach. They further posit that extension workers in Iran have a key role in brokering between providers of communication technologies or services and their potential customers. Consequently, extension workers must be able to examine the appropriateness of various ICTs and their accessibility in both rural and remote areas. This suggests that in addition to their role in bridging the gap of information dissemination, extension workers can play the role of suggesting the best ICT tool to use within a particular farming community. In their analysis of the role of extension workers in Kenya, posit that a national system of agricultural extension can play an important role in increasing farm yields but its effect on yields is not uniform across farmers. This indicates that because of individual differences among farmers, not all the farmers will adopt the innovations provided to them by the extension workers. In another investigation on the role of ICT in the provision of agricultural information to small scale farmers explores some of the roles of extension workers. For him, extension workers play a critical role in providing agricultural professional services, farmers training, advisory and technical support to farmers. Similarly, an investigation on the perception of trust and employees attitudes in Nigeria stresses the role of extension workers in agriculture. Extension workers in the developing nations are expected to promote market oriented agriculture, assist the poor farmers to cope with vulnerability and help in poverty reduction in the rural areas. This suggests that, the role of extension workers is not only that of disseminating information generated to farmers but they are also expected to assist in how to sell their produce, buy seedlings and control of pests, all in an effort to fight food insecurity in the country. 
2.9 Sources and Access to Agricultural Information 
Any system producing or containing information intended for transmission is an information source. Information sources are distinguished by the form of representation; textual (books, journals, manuscripts), graphic (graphs, diagrams, plans, charts), and audio visual (sound recordings, motion pictures, slides). The characteristics of a good information source are relevance, timelessness, accuracy, accessibility, cost effectiveness, reliability, usability, exhaustiveness and aggregation level stresses that the efficiency of technologies generated and disseminated depend on effective communication which is the key process of information dissemination. Therefore, it is expected that the message from the client should be passed back to the source or researchers for the communication process to be complete. Despite the attempts at technological innovation transfer, the wide gap between the levels of production which research contends is attainable and that which farmers achieve, suggests a missing link. What is more, weak linkages between the farmer, extension workers, and researchers mean that the farmers are not included in the planning of the innovation hence; they do not know where to get information, despite the fact that they are the end users. Agricultural information disseminated by different information sources needs to be determined. It is imperative therefore to identify the sources of agricultural information utilized by farmers. Overall sources of agricultural information available to farmers in Imo State (Nigeria), as well as the farmers preferred sources. The study reveals that 88.1% of the farmer’s source of agricultural information was through extension agents. Similarly, existing channels of communication, Nigerian farmers ranked extension workers the highest in providing credible information and advice. The investigation was carried out on small farmers in Imo state, Nigeria. 
Farmers have acquired primary education, the agricultural information delivered to them is written in local languages. This enables them to utilize the information effectively. It also demonstrates the high literacy level in Lesotho and indeed according to the literacy rate in Africa, Lesotho occupies the seventh position with a literacy rate of 84.80%. However, only 13% out of 61.7% of the farmers in Lesotho are of the view that prints media is one of the appropriate technologies to disseminate information. The mass media also provides support for the growing involvement of farmers/producers and their organizations in the information dissemination arena. The rapid development of information technologies has profoundly changed the media landscape in African countries. Information and Communication Technology (ICT) is a term that combines computer and telecommunications technology in handling, acquiring, processing, storing and disseminating information. Information and Communication Technology is a general or an all-inclusive term that embraces all those technologies that are employed in collecting, storing, organizing and communicating information in various forms.
Effective deployment of ICT can lead to increase in agricultural competitiveness through cuts in production and transaction costs, raising production efficiencies and farm incomes, conserving natural resources, and by providing more information, choice and value to stakeholders. In using ICT successfully to support farmers and rural communities, the first step is to empower farming communities to define their own needs. With wider access to and use of ICT, the potentials of opening up of communication as well as sharing information would be enhanced, so as to assist farmers, researchers, extension workers and policy makers. It will also narrow the information gap that exists between the farmers and the researchers on the other hand because there will be a feedback, points out that, most of the small island nations are above the 100% and some are over 200% mobile phone penetration mark. This implies that many people had more than one cell phone and over 100% of the farmers used cell phones to receive agricultural information. This indicates that ICT is a very useful tool in the dissemination of agricultural information to the farmers especially in rural areas where cell phones have been embraced by both literate and illiterate farmers. Therefore ICT has become the most important tool that is crucial in processing and disseminating agricultural information. In the same string of thought, mobile phones and computer systems are the most used and widely owned tools today by extension workers and their organizations in the North Central Zone of Nigeria. This is because, about 75% of the respondents surveyed by multimedia and other ICT tools. Other sources of information for farmers that are equally important, but less recognized are the traditional sources. The traditional system is the form of information emanating from colleagues, during weddings, naming ceremonies, burials, agricultural shows and festivals and in some cases through town criers. The four categories are: extension workers, posters and leaflets, family members, and the electronic media. In the Caribbean, farmers rely heavily on traditional knowledge and informal meetings among themselves for farming. Questions as to what to plant, what moon phase is best for sowing seeds and transplanting seedlings, and how often to rotate crops are answered through colleagues. This suggests that, one of the sources of information to farmers in the Caribbean is the traditional source which is transmitted through oral channels by colleagues. This is harmonized with the situation obtainable in Nigeria as reported by Aina (2020). Similarly, agricultural information in its broadest sense includes indigenous agricultural knowledge (IAK) which is transmitted orally from person to person. This is a very common practice in Nigeria and hugely relied on by old farmers as well as the illiterate and many others who favour oral dissemination of information. Oral tradition is an important method of disseminating agricultural information in many African cultures. This is because it recognizes existing traditional or indigenous channels of information dissemination. Agricultural information and knowledge in Tanzania reports that the major sources of information for farmers are predominantly local (neighbors, friends and family) which implies that their major sources of information are traditional. To emphasize the importance of traditional information in Africa, Aina (2020) points out that one of the sources of information of farmers in Nigeria is traditional. That is information is obtained not from official sources directly but through colleagues or family members. The role of a SARKIN NOMA is to offer advice and information on a regular basis to other farmers for improvement. 
2.10 Barriers to Information Access and Utilization 
However these farmers have been facing many challenges in relation to information generation and communication which lead to low output in production and sustainability. These include, but are not limited to, lack of sufficient agricultural knowledge and information that will enhance farmers participation, collaboration and integration; lack of investment from other agricultural stake holders, for example, agro-allied industries, government and non-governmental organizations; illiteracy level is too much in the area as most of the farmers lack access to formal education. Language is another crucial issues this means the language of communicating research findings. There are also politics in taking decisions from government officials; poverty condition of the farmers for which reason they are unable to procure machines and high definition equipment that will enable them to compete with time. Failure to prioritize agriculture especially by government of Nigeria and that of North Western States; ineffective ICT policies that are geared towards informing farmers through the ICT tools and where they are available, there is poor access and reception. What is more, there is near absence of training and re-training of both the extension workers and farmers on new innovations as the extension workers are not adequate to take care of the teeming population of the farmer. 

CHAPTER THREE 
METHODOLOGY 
3.1 Study Area
Kwara state is located between located between latitude 80-320 North and longitude 4° - 350 East. Its bordered to the east by Kogi state, to the north by Niger state, and to the south by Ekiti, Osun, and Oyo states, while its western border makes up part of the international border with the Benin Republic.  Its capital is the city of Ilorin and the state has 16 local government areas. (https://en.wikipedia.org/wiki/Moro)
Ilorin East Local Government area (LGA) in Kwara state, North Central Nigeria. The population of the local government area was projected at 108,792 as of the 2006 census, and the area is 3,272 km2. There is approximately 1302 mm of rain every year in Ilorin East, LGA and the average annual temperature is 34o, With an average humidity of 70% and 88 dry days per year. (www.besttimetovisit.com.pk. Retrieved 2023-09-30). The current population is projected in 2022 is 163,200. (National Population Commission of Nigeria (web), National Bureau of Statistics (web) 2022).
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Figure 1. Map of Kwara State showing the sixteen Local Government Area
3.2 Population of the Study 
Population of the Study
The population of this study consists of farmers who have access to either traditional or digital extension services. These smallholder farmers that are involved in activities such as maize, yam, cassava, and guinea corn production. Extension agents from government agencies, NGOs, and private organizations delivering either traditional or digital services.
3.3 Sampling Procedure and Sample Size
A three staged random sampling procedure was employed in carrying out this study. The first stage involved the selection of purposive selection of Ilorin East Local Government Area of kwara State. Second stage involved selection ten (10) communities from the LGA, While, the 


third stage involved the selection of fifteen (15) farmers from each communities. This gave a total number of one hundred and fifty (150) respondents.
3.4 Instrument for Data Collection
Primary data for this study was collected using structured questionnaire using English Language in its simplest form. The questionnaire was divided into three (3) sections. Section A gathered information about the socio economic characteristics, question were fashioned to elicit information about the Perceived comparison of modern and traditional method for disseminating agriculture information in Section B, while section C Perceived reliability of receiving Agricultural information through traditional and digital/modern methods. Section D was sectioned for Perceived challenges associated with accessing Agricultural information through traditional and digital/modern methods.
3. 5 Validity and Reliability of the Instrument 
The instrument for data collection was subject to close examination by experts in the field of agricultural extension i.e the modern and traditional method of disseminating agricultural information for both face and content validity. While the test-retest method was used to check for the reliability after the instrument was administered to an entirely different group of people outside the study’s respondents.    
3.6 Data Analysis Techniques 
Data collected for this study was analyzed using both descriptive (frequency distribution, percentage, mean score and ranking order), Likert scale and inferential (Pearson's correlation coefficient) statistics which was used to test the hypothesis for this study.

3.7 Measurements of Variables  
For this study, the dependent and independent variables was measured as follows: The independent variables to be measured are: 
Age: the actual age of the respondents taken in years. 
Marital Status: respondents were asked to indicate their marital status and was coded as Single = 1 Married = 2 Separated = 3 Widowed = 4 
Educational level: respondents were asked to indicate their educational level and was coded as: No formal education= 1 Adult education= 2 Primary= 3 Secondary = 4 Tertiary= 5 
Household size: respondents were asked to state the number of individuals living under the same roof and feeding from the pot with them. 
Year of experience: Respondents were asked to state to state how many years they have been involved in modern and traditional farmers. 
Secondary occupation: respondents were asked to state their secondary occupation and was scored according as: Modern farmer= 1, Traditional farmer = 2, Both farming = 3 
Membership of association: respondents were asked to indicate the kind of association they belong to and was measured as: No membership= 1, Modern farmer= 2, Traditional farmer 3, Both farmers = 4 
Average monthly income: respondents were asked to state their average monthly in Naira. 
Dependent variable: The dependent variable for this study was the storage techniques used by the kwara state ministry of agriculture, Nigeria. It was measured using a five - point Likert Type scale. 
Where: Strong Agree – 5, Agree – 4, Undecided – 3, Disagree – 2, Strongly Disagree – 1
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