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Abstract
The study glimpsed at evaluating the influence of soil management on productivity among farmers in Niger state. It described the significant relevance of the subject matter as its lumped to farmers growth and sustainability. Paramount, the paper explained soil management practices and techniques used to protect and improve the quality of soil for sustainable agricultural production. it adopted  descriptive  survey research design to elucidate information and opinion on the topic. Purpose sampling technique was used to select the respondents (farmers) . The target population of the study was 84 farmers across the two local governments areas in Niger’s state including lapai  ( 35) and paikoro (49) respectively. The objectives of the paper were to determine how extension education influences soil management among farmers. The paper concludes that, it is essential that government agencies and agricultural extension services prioritize and invest in extension education programs to support farmers in Niger State in adopting sustainable soil management practices. It therefore recommends that proper integration of soil health practices should be embedded in extension education programme in Nigeria as a whole 
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Introduction
Soil management refers to the practices and techniques used to protect and improve the quality of soil for sustainable agricultural production. It involves the application of strategies to maintain soil health, fertility, and structure, as well as to minimize the risks of soil degradation and erosion (Mua eta’al 2024). This includes practices such as soil testing, crop rotation, cover cropping, conservation tillage, and the use of organic amendments and fertilizers. Soil management is essential for ensuring the long-term productivity and sustainability of agricultural systems. The concept of soil management is based on the understanding that soil is a complex and dynamic ecosystem that supports plant growth and provides essential nutrients and water for crops.  (Mustapha, Wang and Xing, 2025) documented that implementing proper soil management practices, farmers can enhance soil biodiversity, improve nutrient cycling, and promote soil structure and water retention. This can help to increase crop yields, reduce input costs, and minimize environmental impacts such as soil erosion, nutrient runoff, and greenhouse gas emissions. Recent research by  (Toromade, Soyombo, Kupa & Ijomah, 2024) has highlighted the importance of soil management in addressing global challenges such as food security, climate change, and sustainable agriculture. Studies have shown that sustainable soil management practices can improve soil health, increase crop resilience to climate change, and enhance carbon sequestration in soils. For example, a study by Shakoor eta’l (2022) demonstrated that adopting conservation agriculture practices can improve soil fertility, reduce greenhouse gas emissions, and enhance the overall sustainability of agricultural systems. Overall, soil management plays a crucial role in promoting sustainable agriculture and ensuring the long-term productivity and resilience of agricultural systems. By implementing effective soil management strategies, farmers can protect and enhance soil resources for current and future generations, while also contributing to environmental conservation and sustainable development goals.ongoing research and innovation in soil management will be essential for addressing the challenges of soil degradation, climate change, and food security in the coming years.  According to the work of (Henry & Rubinson 2024), the goal of good soil management is to meet essential plant needs. Healthy plants need water, nutrients, oxygen, and a physical medium that allows seeds to germinate, shoots to emerge and grow up toward the sunlight, and roots to anchor the plant by growing strong and deep. 
 Many years of agricultural, research have shown us that how do farmers use the skills  to practice what would  makes a big difference to the quality of  soils for farming.  Hence, using the  training and techniques  correctly, can improve soil fertility, soil physical structure, and biological activity, and also protect soils from erosion. Soils that are properly managed for soil quality produce healthier, higher-yielding crops (Nwaogu & Cherubin, 2024).
Managing soil organic matter is extremely important because organic matter plays a role in almost all aspects of soil quality. Soil organic matter is composed of plant and animal residues, and substances produced by decomposition. Most agricultural soils contain only a small proportion of organic matter, usually less than 5%, but even that small amount strongly influences the vital functions of soil ( Lehmann& Kleber, 2015). Soil organic matter releases plant nutrients as it decomposes, thus improving soil fertility. Soil organic matter improves the structure of soils by improving water holding capacity, promoting the aggregation of soil particles, and helping to keep the soil aerated so roots can grow easily. Organic matter feeds the microorganisms and other living organisms in the soil, promoting biological activity and helping to fight pests. Practices such as using cover crops, applying manure and compost, rotating crops, and controlling erosion for soil conservation, can maintain or increase soil organic matter. Other practices, especially plowing, tilling and cultivating, can decrease the amount of organic matter in the soil. The management of soil practices is used to improve crop production, but each can affect soil quality, as well. In this section we will examine common soil management practices and how they can improve or degrade soil fertility, soil structure, soil biological activity, and soil conservation. It is also useful to think about how each of these practices affects soil organic matter.  Many studies have shown that soil testing may include steps like phosphorus, potassium, calcium and magnesium as well as the pH (or acidity) that do not exclude organic matter (Nitrogen), a very important nutrient and one that is frequently deficient, is not included directly in most soil tests. This is because nitrogen forms and amounts change in response to temperature, soil moisture, and biological activity, so a one-time test doesn't provide very useful information.
Literature Review
 Soil management is a multidisciplinary field that involves the sustainable use and conservation of soil resources for agricultural production. Proper soil management practices are essential for maintaining soil fertility, preventing soil erosion, and ensuring long-term productivity of agricultural lands. Many studies have shown that sustainable soil management practices, such as conservation tillage, crop rotation, and cover cropping, can improve soil health and increase crop yields while reducing the negative impacts of conventional tillage methods on soil structure and fertility (Raheem et al., 2015). One of the key challenges in soil management is the depletion of soil organic matter, which is essential for maintaining soil fertility and supporting healthy plant growth. Sustainable soil management practices, such as the use of organic amendments, composting, and agroforestry, can help to build soil organic matter and improve soil structure, nutrient cycling, and water holding capacity (Murphy, 2015). These practices also help to reduce soil erosion, nutrient runoff, and greenhouse gas emissions, contributing to the overall sustainability of agricultural systems. Another important aspect of soil management is the effective use of soil testing and nutrient management practices to optimize nutrient use efficiency and reduce the risk of nutrient leaching and runoff. Soil testing can help farmers to identify nutrient deficiencies and excesses in the soil, allowing them to make informed decisions about the appropriate use of fertilizers and amendments to meet crop nutrient requirements while minimizing environmental impacts (Ahemd & Malik., 2022). Overall, sustainable soil management practices are essential for ensuring the long-term productivity and health of agricultural lands, as well as for promoting environmental sustainability and food security in the face of global challenges such as climate change and population growth. Soil management is a crucial component of agriculture as it directly affects crop yield and quality. Various strategies and practices are employed to maintain soil health and productivity, including crop rotation, covers cropping, and organic amendments. Crop rotation involves alternating different crops on the same piece of land to reduce soil erosion, control pests and diseases, and improve soil fertility. Cover cropping involves planting specific crops during fallow periods to protect the soil from erosion, improve soil structure, and increase organic matter content. Organic amendments, such as compost and manure, are also commonly used to improve soil fertility and structure. According to Seifu and Elias (2018), sustainable soil management practices are essential to ensure long-term agricultural productivity and environmental sustainability. They emphasize the importance of maintaining soil health by minimizing soil disturbance, reducing erosion, and promoting biological diversity in the soil. By adopting sustainable soil management practices, farmers can improve soil structure, enhance water infiltration and retention, and reduce the need for external inputs like fertilizers and pesticides. Additionally, (Adisa, Adelekan, Asuzu &Ndubuisi, 2024) highlights the role of soil management in addressing global challenges such as food security, climate change, and environmental degradation. He emphasizes the importance of adopting conservation agriculture practices, such as minimum tillage and mulching, to improve soil health and resilience to climate variability. Recent studies have also shown the potential of novel soil management approaches, such as precision agriculture and agro forestry, to enhance soil productivity and sustainability. Precision agriculture involves using advanced technologies, such as GPS and remote sensing, to monitor soil conditions and customize inputs for optimal crop production. Agroforestry integrates trees and shrubs into agricultural landscapes to improve soil fertility, enhance biodiversity, and provide additional sources of income for farmers. These innovative approaches offer promising opportunities to address current soil management challenges and improve the overall sustainability of agriculture (Muhie, 2022).
Statement of the problem
Soil management practices play a crucial role in determining the productivity of farmers in Nigeria, particularly in Niger State. The impact of soil management on farmers' productivity is a critical issue that needs to be addressed in order to ensure sustainable agriculture and food security in the region. Inadequate soil management practices can lead to soil erosion, nutrient depletion, and reduced crop yields, ultimately affecting the livelihoods of farmers in the area (Abdulrahman, 2023). Therefore, it is essential to understand how different soil management techniques can be adopted to enhance farmers' productivity in Niger State. Extension education has been identified as a crucial mechanism for improving farmers' knowledge and skills in soil management practices. By educating farmers on the importance of soil health, sustainable soil management practices, and the use of fertilizers and other inputs, extension education can help farmers increase their productivity and improve their overall agricultural practices (Mamm-ur Raseed eta’l  2017). However, there is a need to evaluate the effectiveness of extension education programs in Niger State and assess their impact on farmers' productivity. This can help identify any gaps in existing extension education efforts and provide recommendations for improving the delivery of extension services to farmers in the region. Furthermore, the challenges and constraints faced by farmers in adopting sustainable soil management practices must be addressed in order to enhance farmers' productivity in Niger State. Factors such as limited access to information, lack of awareness about the benefits of soil management, and financial constraints can hinder farmers from adopting sustainable soil management practices (Debie., 2024). Therefore, interventions and policies aimed at promoting sustainable soil management practices among farmers in Niger State need to take into account these challenges and provide support to farmers to overcome them. By addressing these issues, the impact of soil management on farmers' productivity in Niger State can be significantly improved.
Research Objective
The study focused on:
1. Determine how extension education training influence soil management on productivity among farmers in Niger  State	
Research Question: 
1. To what extent does the extension education training influence soil management among farmers on productivity in Niger State?
Methodology
The study adopted descriptive survey research design. The rationale behind choosing the design was its wide scope in elucidating information through obtaining objective view and opinion of farmers about the impact of soil management on farmers’ productivity of which extension education is a mechanism.  Purpose sampling technique was used to select the respondents (farmers) . The target population of the study was 84 farmers across the two local governments areas in Niger’s state including lapai  ( 35) and paikoro (49) respectively. The researcher used a self-developed questionnaire as research instrument for data collection  tagged soil management on productivity questionnaire (SMOPQ) containing eight items structured on four likert rating scale Strongly Agree, Agree, Strongly Disagree, Disagree while result was presented in table using descriptive statistics. The instrument was validated by the experts in test and measurement and adult education in the same vain. The validity index of 0.87 was obtained. 
Farmers’ responses on the extent to which extension education training influence soil management were subjected to item-by-item analysis of means which were further used to obtain the grand mean. Given that the questionnaire items were structured in a four-response-type, a cut-off score closed to 4.0, 3.0, 2.0 and 1.0 signified high extent, moderate extent, low extent and very low extent respectively. This summary statistics is presented in Table below.












Table: Extent to which extension education training influence soil management among farmers in Niger State
	
N
	
Extension education on soil management
	
	
	

	
	
	Mean 
	S.D.
	
	
	

	1
	The training provides me with the knowledge to analyse soil's nutrient levels 
	3.22
	1.13
	
	
	

	2
	Extension education training Set up demonstration farms where I can observe and learn about proper soil management practices 
	3.19
	1.18
	
	
	

	3
	Extension agents make provision for visiting farms and provides with guidance on soil acidity
	2.97
	1.26
	
	
	

	4
	Extension education agents establish farmer field schools where I can learn and practice improved soil management skills.
	3.39
	1.23
	
	
	

	5
	The training gives me access to provision and distribution of brochures and organic farming methods.
	3.41
	1.12
	
	
	

	6
	 It helps me to know how to access mobile apps with information on soil health and farming practices
	2.97
	1.19
	
	
	

	7
	The training encourages me to be a member of farmer’s cooperatives society.
	3.07
	2.13
	
	
	

	8
	 I have adequate Support and fund for accessing information, training, and consultation services
	3.19
	1.19
	
	
	

	
	Grand Mean
	3.17
	
	
	
	

	
	Remark
	Moderate Extent
	
	



[bookmark: _Hlk177019431]As shown in Table above, the extent to which extension education training influence soil management among farmers in Niger State was moderate. This shows that extension education training provided them with the knowledge to analyze soil's nutrient levels; the training set up demonstration farms where farmers can observe and learn about proper soil management practices; extension agents made provision for visiting farms and provided farmers with guidance on soil management; established farmer field schools where farmers can learn and practice improved soil management skills; gave farmers access to provision and distribution of brochures and organic farming methods; helped farmers to know how to access mobile apps with information on soil health and farming practices; encouraged farmers to be a member of farmer’s cooperatives society and farmers had adequate support and fund for  accessing  information, training, and consultation services in Niger state.
Discussion
Research findings revealed that Extension education training has played a moderately influential role in shaping soil management practices among farmers in Niger State. According to recent studies, these training programs have provided farmers with valuable knowledge to analyze soil nutrient levels, enabling them to make more informed decisions about fertilizer application and crop rotation (Adebayo et al., 2023). This improved understanding of soil composition has led to more efficient use of resources and potentially higher crop yields. It is in the same vein, that establishment of demonstration farms as part of extension education initiatives has proven to be particularly effective. These practical learning environments allow farmers to observe and learn about proper soil management techniques firsthand. (Wilson, 2014) found that farmers who participated in these demonstration programs were more likely to adopt sustainable soil conservation practices, such as contour plowing and the use of cover crops. 
The hands-on nature of these demonstrations, Niger State remains moderate. Factors such as limited access to training programs in remote areas, financial constraints affecting the implementation of learned techniques, and deeply ingrained traditional farming methods have somewhat hindered the widespread adoption of improved soil management practices (Ibrahim et al., 2022). Despite these challenges, the positive influence of extension education is evident; suggesting that continued and expanded training efforts could lead to more significant improvements in soil management across these regions.
Conclusion
In conclusion, the impact of soil management on farmers' productivity in Niger State can be significantly enhanced through the implementation of extension education as a mechanism. By providing farmers with the necessary knowledge and skills to improve their soil management practices, extension education can help increase yields, improve soil health, and ultimately, contribute to the overall success and sustainability of agricultural production in the region. It is essential that government agencies and agricultural extension services prioritize and invest in extension education programs to support farmers in Niger State in adopting sustainable soil management practices.
Recommendation
Since it has been deduced that soil management is central to farmer’s productivity hence, integrating proper soil management practices into extension education programmes, this will enable farmers to increase productivity and sustainability on their farms.  Additionally, it will make them understand the importance of soil health, nutrient balance, and erosion control.
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