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Assessment of the Effectiveness of Soil Conservation Practices on hillslopes and Flat Agricultural Lands in Yorro LGA, Taraba State, Nigeria.
Abstract
Soil erosion remains a major challenge to sustainable agriculture, particularly in areas with contrasting topography, such as hillslopes and flat agricultural lands. This study assessed the soil conservation practices adopted by farmers and their effectiveness in controlling soil erosion in Yorro Local Government Area, Taraba State, Nigeria. A descriptive survey design was employed, and data were collected from 400 farm household heads across ten selected villages using structured questionnaires, field observations, and key informant interviews. The findings revealed significant variations in crop cultivation and soil conservation practices across terrain types. On hillslopes, maize (35.0%) and sorghum (28.5%) were the dominant crops, while rice cultivation predominated on flat agricultural lands (42.5%). The most commonly adopted conservation practices were mulching (18.8%), cover cropping (16.5%), contour farming (15.3%), and terracing (13.8%), whereas crop rotation (8.0%) and organic manure application (7.5%) recorded lower adoption rates. Hillslope farmers predominantly practiced contour farming, terracing, and agroforestry, while conservation tillage was more common on flat lands. Farmers generally perceived these practices as effective in reducing soil erosion and improving soil productivity. The study concludes that topography significantly influences crop choice, adoption of soil conservation practices, and their perceived effectiveness. It recommends promoting terrain-specific soil conservation measures through targeted agricultural extension services, farmer education, and capacity-building programs to enhance sustainable land management and erosion control in the study area.
Keywords: Soil erosion, soil conservation practices, hillslope farming, flat agricultural land, sustainable agriculture, Yorro LGA, Taraba State.




1. Introduction
In an environmentally sustainable world, soil is an essential natural resource for agriculture, ecosystems and their functions. But soil erosion is one of the most severe types of land degradation which poses a great risk to food security and sustainable development on the planet. New estimates suggest that about one-third of the global agricultural area is moderately to severely degraded as a result of erosion and other soil stress factors (FAO and ITPS, 2021). The issue is especially acute in tropical and sub-tropical areas where the erosion of the fertile topsoil is caused by heavy rains, weak soils, steep slopes and unsustainable land use (Borrelli et al., 2020). In addition to impacting agricultural productivity, soil erosion causes sediment in water bodies, loss of soil nutrients, biodiversity loss and heightens the climate change and environmental shock resilience of rural communities (Panagos et al., 2018; FAO and ITPS, 2021).
Various soil conservation practices have been devised and encouraged around the world to overcome these difficulties. These involve structural practices like terracing, contour farming, and bunding, as well as biological and agronomic practices such as agroforestry, cover cropping, mulching, conservation tillage and vegetative barriers. These practices have been demonstrated to be effective under different environmental conditions, including slope gradient, rainfall intensity, soil properties, and land-use patterns (Borrelli et al., 2020; Keesstra et al., 2018). Therefore, location specific sustainable land management assessments are necessary as an effective conservation measure on flat agricultural land does not guarantee success on a hillslope landform.
Soil erosion is a major problem in Nigeria, especially in areas with steep slopes, heavy rainfall, and heavy agricultural activities. The negative impacts of erosion on soil fertility, crop production and livelihoods of the rural people have been reported in various parts of the country (Obalum et al., 2017; Nwite and Essien, 2019 and Ezeaku and Davidson, 2020). Studies in the southern part of Nigeria have been mainly on gully erosion and watershed degradation, and those in the northern and central parts of Nigeria have dealt with land degradation, soil fertility reduction and general watershed management practices of farming communities. The studies have helped to elucidate the causes and effects of soil erosion; however, most of them have focused on landscapes as a whole, rather than explicitly assessing the effectiveness of the various conservation options on different topographic classes, including hillslopes and flatlands.
The Yorro LGA of Taraba State is a special environment for the study of this problem as it is composed of discontinuous areas of hillslope and flat agricultural land that are subjected to heavy rainfall during the rainy season and intensive cultivation. The farmers in the area use various soil conservation techniques such as terracing, contour ridging, mulching, growing of cover crops and agroforestry. Although widely used, there is limited empirical evidence on the relative success of use of these practices across terrain types. Although some previous studies have looked at soil conservation practices in Nigeria, there have been few systematic studies that have looked at the predominant soil conservation practices that are found on both hill slope and level farms in the same geographical area. This is an important knowledge gap since topographic differences can have a significant impact on the processes of erosion, the effectiveness of conservation, and farmers' management decisions.
This study, therefore, aims to alleviate this gap by making assessment of the prevailing soil conservation technologies (SCTs) used by farmers on hillslope and flat agricultural soils in Yorro LGA and their effectiveness in soil erosion control in the study area. The study is aimed at providing empirical evidence that will contribute to sustainable land management, to support evidence-based policy formulation and to improve agricultural extension programmes for effective and specific soil conservation strategies implemented in different geographical areas. To specifically outline the study objectives, the dominant soil conservation practices adopted by the farmers on the hillslope and flat agricultural lands and the efficacy of such soil conservation practices against soil erosion were to be determined.
Materials and Methods 
2.1 Study Area
Yorro Local Government Area (LGA) is located in the northern part of Taraba State, Nigeria. Geographically, it lies between latitude 8°42′ N and 9°12′ N, and longitude 11°20′ E and 11°45′ E Fig. 1. The study area is characterized by diverse topography, with hill slopes rising sharply in some areas and gently undulating plains in others, providing a mosaic of landforms that influence soil properties, water retention, and agricultural practices. Agriculture forms the backbone of Yorro LGA’s rural economy, and farming is predominantly subsistence-based. Farmers cultivate a variety of staple crops, including maize, millet, sorghum, rice, and a range of vegetables, with cropping patterns often determined by soil fertility, slope gradient, and rainfall distribution. Livestock rearing, particularly goats, sheep, and cattle, complements crop production and forms an integral part of the local farming system.
The soils in Yorro LGA are largely ferruginous tropical soils, sandy loam to loamy in texture, with moderate to low natural fertility. On the hill slopes, soils tend to be shallow and more prone to erosion due to runoff, whereas the flatlands feature deeper, more fertile soils that are relatively stable under conventional farming practices. Soil organic matter is generally low, highlighting the need for effective conservation practices to sustain agricultural productivity.
Climatically, Yorro LGA experiences a tropical wet and dry climate, with distinct rainy and dry seasons. The annual rainfall ranges between 1,000 mm and 1,500 mm, peaking between July and September, which can trigger surface runoff and exacerbate soil erosion on vulnerable slopes. Temperatures are generally high throughout the year, averaging between 25°C and 32°C, with the hottest months occurring between March and May. The relative humidity is also elevated during the rainy season, creating conditions favourable for crop growth but also increasing the risk of erosion during heavy downpours.
The study area falls within the Guinea Savannah zone, with scattered trees, shrubs, and grasses dominating the landscape. Indigenous tree species such as Isoberlinia doka, Vitellaria paradoxa, and Parkia biglobosa are common, often interspersed within cultivated farmlands. The natural vegetation plays a role in soil stabilization, reducing runoff, and maintaining ecological balance, but ongoing land clearing for agriculture has led to fragmentation and localized soil degradation.
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Fig.1: Map of the study area showing sampled villages
2.2 Methods
This study adopted a descriptive survey research design, integrating both quantitative and qualitative approaches to provide a comprehensive assessment of soil conservation practices on hillslope and flat agricultural lands in Yorro Local Government Area (LGA), Taraba State, Nigeria. The mixed-methods approach enabled the collection of both numerical and contextual data necessary for understanding farmers’ conservation practices and their perceived effectiveness in controlling soil erosion.
The target population comprised farming households across ten selected villages in Yorro LGA. A stratified random sampling technique was employed to ensure adequate representation of farmers operating on different terrain types. The study area was first stratified into two major topographic categories: hillslope farmlands and flat agricultural lands. Within each stratum, 3 villages were selected out of the 11 wards in Yorro Government Area villages were selected based on the predominance of the respective terrain characteristics and farming activities. Thereafter, farming households were randomly selected from each stratum proportionate to their population size. A total of 400 farm household heads with farmlands located on either hillslope or flat agricultural lands were selected and participated in the study.
Data were collected through structured questionnaires, field observations, and key informant interviews. The questionnaire elicited information on farmers’ socio-economic characteristics, farm locations, types of crops cultivated, soil conservation practices adopted, and perceptions of their effectiveness in controlling soil erosion. Field observations were conducted to validate questionnaire responses and assess visible indicators of soil erosion and conservation measures, including rill formation, surface runoff channels, sediment deposition, vegetation cover, and evidence of soil loss. In addition, key informant interviews were conducted with agricultural extension officers, community leaders, and experienced farmers to obtain qualitative insights into local soil management practices, challenges, and conservation initiatives.
To ensure the validity of the research instrument, the questionnaire was subjected to expert review by specialists in environmental management, agricultural extension, and soil conservation. Their comments and recommendations were incorporated to improve the clarity, relevance, and adequacy of the instrument. A pilot study was subsequently conducted among farmers in a neighbouring community outside the sampled villages to test the suitability and comprehensibility of the questionnaire. The reliability of the instrument was assessed using Cronbach’s Alpha coefficient, which yielded a reliability index exceeding the minimum acceptable threshold of 0.70, indicating satisfactory internal consistency.
Quantitative data were coded and analysed using the Statistical Package for Social Sciences (SPSS). Descriptive statistics, including frequencies, percentages, means, and standard deviations, were used to summarize the characteristics of respondents and the distribution of soil conservation practices. Inferential statistical techniques were also employed to determine the significance of observed relationships and differences. Specifically, Chi-square tests were used to examine associations between terrain type and the adoption of soil conservation practices, while regression analysis was employed to assess the influence of selected conservation practices on perceived erosion control effectiveness. Statistical significance was determined at the 5% level (p ≤ 0.05). Qualitative data obtained from interviews were analysed using thematic content analysis and integrated with quantitative findings to enrich interpretation and discussion.
3 Data presentation and analysis 
Table 1: Socio-Demographic Characteristics of Respondents
	Variables
	Category
	Frequency (f)
	Percentage (%)

	Sex
	Male
	256
	65.0

	
	Female
	138
	35.0

	
	Total
	394
	100.0

	Age (years)
	18–30
	76
	19.3

	
	31–40
	121
	30.7

	
	41–50
	150
	38.1

	
	51 and above
	47
	11.9

	
	Total
	394
	100.0

	Marital Status
	Single
	78
	19.8

	
	Married
	267
	67.8

	
	Widowed/Widower
	32
	8.1

	
	Divorced
	17
	4.3

	
	Total
	394
	100.0

	Educational Qualification
	No formal education
	205
	52.0

	
	Primary education
	110
	27.9

	
	Secondary education
	52
	13.2

	
	Tertiary education
	27
	6.9

	
	Total
	394
	100.0

	Farm Size (ha)
	Less than 1 ha
	93
	23.6

	
	1–2 ha
	181
	45.9

	
	3–5 ha
	87
	22.1

	
	Above 5 ha
	33
	8.4

	
	Total
	394
	100.0

	Farm Location
	Hillslope
	209
	53.0

	
	Flat land
	185
	47.0

	
	Total
	394
	100.0


Source: Field survey, 2024
Table 1 presents the socio-demographic characteristics of respondents in the study area. The findings show that the majority of respondents are male (65.0%), indicating a male-dominated farming system, while females constitute 35.0%.
Age distribution reveals that most farmers are within the economically active age groups, particularly 41–50 years (38.1%) and 31–40 years (30.7%), suggesting that agricultural activities are largely carried out by individuals in their productive years.
In terms of marital status, most respondents are married (67.8%), followed by single individuals (19.8%), indicating that farming is largely practiced by household heads with family responsibilities.
Educational attainment shows that a significant proportion of respondents have no formal education (52.0%), while only 6.9% attained tertiary education. This suggests relatively low literacy levels, which may influence the adoption of improved agricultural practices.
Regarding farm size, the majority of respondents (45.9%) cultivate between 1–2 hectares, indicating predominance of smallholder farming systems in the study area. Landholding distribution reflects limited access to large-scale farmland.
Finally, farm location shows a slightly higher proportion of respondents farming on hillslopes (53.0%) compared to flat lands (47.0%), indicating that agricultural activities are fairly distributed across different terrain types.
Table 2: Cropping Patterns and Soil Conservation Practices by Farmland Type (Hillslope and Flat Farmlands)
	Category
	Items
	Hillslope Farmlands f (%)
	Flat Farmlands f (%)
	Total f (%)

	Cropping Patterns
	Maize
	48 (12.2)
	39 (9.9)
	87 (22.1)

	
	Sorghum
	44 (11.2)
	26 (6.6)
	70 (17.8)

	
	Millet
	36 (9.1)
	22 (5.6)
	58 (14.7)

	
	Rice
	18 (4.6)
	41 (10.4)
	59 (15.0)

	
	Yam
	33 (8.4)
	21 (5.3)
	54 (13.7)

	
	Cassava
	29 (7.4)
	18 (4.5)
	47 (11.9)

	
	Vegetables
	19 (4.8)
	15 (3.8)
	34 (8.6)

	Soil Conservation Practices
	Contour farming
	56 (14.2)
	26 (6.6)
	82 (20.8)

	
	Mulching
	38 (9.6)
	36 (9.1)
	74 (18.8)

	
	Cover cropping
	34 (8.6)
	32 (8.1)
	66 (16.8)

	
	Conservation tillage
	21 (5.3)
	37 (9.4)
	58 (14.7)

	
	Agroforestry/windbreaks
	29 (7.4)
	18 (4.5)
	47 (11.9)

	
	Stone/soil bunds
	41 (10.4)
	11 (2.8)
	52 (13.2)

	
	Others (organic manure, crop rotation)
	8 (2.0)
	7 (1.8)
	15 (3.8)

	Total Respondents
	
	227 (57.6)
	167 (42.4)
	394 (100.0)


Source: Field survey, 2024
The results presented in Table 2 provide a consolidated view of cropping patterns and soil conservation practices across hillslope and flat farmlands in the study area. The findings indicate that a higher proportion of farming activities occurs on hillslopes (57.6%) than on flat lands (42.4%), reflecting greater utilization of sloping terrain for agricultural production.
In terms of crop distribution, maize (22.1%), sorghum (17.8%), millet (14.7%), yam (13.7%), and cassava (11.9%) are more dominant on hillslope farmlands, while rice (15.0%) is predominantly cultivated on flat farmlands. This pattern reflects farmers' adaptation to terrain-specific ecological conditions, particularly water retention and slope suitability.
Regarding soil conservation practices, contour farming (20.8%), stone/soil bunds (13.2%), and agroforestry (11.9%) are more common on hillslope farmlands, indicating farmers’ response to higher erosion risks. Conversely, conservation tillage (14.7%) is more frequently practiced on flat farmlands due to its suitability for level terrain and ease of mechanization. Meanwhile, mulching (18.8%) and cover cropping (16.8%) are relatively evenly distributed across both farmland types, showing their general applicability irrespective of topography.
Overall, the table demonstrates that both crop selection and soil conservation practices are strongly influenced by terrain characteristics, with farmers adopting adaptive strategies that align agricultural practices with environmental conditions to enhance productivity and reduce soil erosion.
Table 3: Perceived Effectiveness of Soil Conservation Practices in Reducing Soil Erosion by Farmland Type
	Soil Conservation Practices
	Hillslope Farmlands Frequency (f)
	Hillslope Percentage (%)
	Flat Farmlands Frequency (f)
	Flat Farmlands Percentage (%)
	Total Frequency (f)
	Total Percentage (%)

	Terracing
	52
	13.2
	17
	4.3
	69
	17.5

	Contour plowing
	55
	14.0
	33
	8.3
	88
	22.3

	Mulching
	39
	9.9
	37
	9.4
	76
	19.3

	Cover cropping
	34
	8.6
	31
	7.9
	65
	16.5

	Conservation tillage
	19
	4.8
	35
	8.9
	54
	13.7

	Agroforestry / Bunds
	28
	7.1
	14
	3.6
	42
	10.7

	Total
	227
	57.6
	167
	42.4
	394
	100.0


Source: field survey, 2024


Table 3: Perceived Effectiveness of Soil Conservation Practices in Reducing Soil Erosion by Farmland Type
Table 4 presents respondents’ perceptions of the effectiveness of various soil conservation practices in reducing soil erosion across hillslope and flat farmlands in the study area. The table indicates that out of the total sample size of 394 respondents, 227 respondents (57.6%) perceived soil conservation practices to be more effective on hillslope farmlands, while 167 respondents (42.4%) perceived them to be more effective on flat farmlands. This suggests that farmers generally associate the effectiveness of soil conservation measures more strongly with sloping terrains where erosion risk is higher.
Contour plowing is perceived as the most effective soil conservation practice, with a total frequency of 88 respondents (22.3%). Of this number, 55 respondents (14.0%) identified it as effective on hillslope farmlands, compared to 33 respondents (8.3%) on flat farmlands, indicating that contour plowing is particularly valued for erosion control on sloped surfaces. Mulching ranks second, with 76 respondents (19.3%), and shows a relatively balanced perception across farmland types, as 39 respondents (9.9%) are from hillslope farmlands and 37 respondents (9.4%) from flat farmlands.
Terracing is perceived as effective by 69 respondents (17.5%), with a stronger emphasis on hillslope farmlands, where 52 respondents (13.2%) reported its effectiveness, compared to 17 respondents (4.3%) on flat farmlands. Similarly, cover cropping records a total of 65 respondents (16.5%), comprising 34 respondents (8.6%) on hillslope farmlands and 31 respondents (7.9%) on flat farmlands, reflecting a fairly even perception of effectiveness across both terrain types.
Conservation tillage is perceived as effective by 54 respondents (13.7%), but its effectiveness is more strongly associated with flat farmlands, where 35 respondents (8.9%) indicated its effectiveness, compared to 19 respondents (4.8%) on hillslope farmlands. Agroforestry and the use of bunds record the lowest perceived effectiveness, with a total of 42 respondents (10.7%), of which 28 respondents (7.1%) are on hillslope farmlands and 14 respondents (3.6%) on flat farmlands.
Overall, the table demonstrates that soil conservation practices are generally perceived to be more effective on hillslope farmlands than on flat farmlands. Practices such as contour plowing and terracing are viewed as particularly effective in sloped areas, while conservation tillage is perceived to be more effective on flat terrains. This pattern reflects farmers’ experiences with erosion dynamics and terrain-specific suitability of soil conservation measures in the study area.
3.2 Discussion of Findings
The results of this study show very clearly, the topography in the study area has a significant impact on the decision making process and the land management of farmers in the region, which also can be seen in the patterns of farming and the use of soil conservation methods.The results of this study indicate that there are clear patterns of crop cultivation, soil conservation practices, and farmers' perceptions of these practices' effectiveness in reducing soil erosion, driven by topography. The results are congruent with the Sustainable Land Management (SLM) framework which is based on adapting land-use to the environment in place to ensure land productivity and reduce land degradation (FAO, 2021). Likewise, outcomes are consistent with Resilience Theory that holds that adaptive strategies are developed to tolerate environmental stress and remain functional under varying environmental conditions, which is the case for farming systems (Folke et al., 2016). Farmers' use of different types of conservation practices on hillslope and flat agricultural land is thus an expression of farmers' responses to different erosion risks to improve the resilience of their production systems.
Hillslope farmlands were observed to be more developed in crop cultivation, indicating the trend of expanding agricultural activities in sloping farmland. This development can be explained by the pressure of population, land shortage and high demand for agricultural land especially in rural areas where fertile flatlands are scarce. In other parts of Sub-Saharan Africa, growing population and land disaggregation have forced farmers to grow on marginal and eroding lands (FAO, 2021; Borrelli et al., 2020). The findings of this study also corroborate the findings of Nwite and Essien (2019) and Ezeaku and Davidson (2020) who studied the situation in Nigeria and found similar expansion of farming activities in sloping areas due to less availability of arable land in lowlands.
The dominance of maize, sorghum and millet was found to be associated with the ability of these cereals to grow under relatively drier soil environments, soil fertility variations and upland farming systems typical of northern Nigeria. Rice farming, on the other hand, dominated level agricultural land where water holds more importance for the crop. The result is in tandem with the findings of Oyinloye et al. (2020) which states that in Nigeria, lowland and floodplain are the major rice growing areas as a result of their hydrological benefits. Other crop-terrain relations exist in Ethiopia and Ghana where farmers make intentional choices of crops based on terrain and moisture conditions to optimize productivity and reduce production risk (Asfaw et al., 2018; Agyeman et al., 2021).
Other examples of farmers' sensitivity to the risks of terrain-induced erosion include their use of soil conservation practices. The contour farming, terracing, stone bund building and agroforestry were more common on hill slope farmlands due to the farmers' awareness of the increased erosion problems in sloping land. The results are in line with Sustainable Land Management principles that recommend the application of structural and biological approaches to conservation, based on the context of a particular landscape. It is also observed in the south eastern region where contour bunds, terraces and agroforestry farming systems were observed to be effective in reducing runoff and soil loss on sloping agricultural lands (Nwankwo & Okoye, 2019). Similar research in Ethiopia and Kenya has also shown the efficacy of terracing and contour based work on the hills to combat erosion and improve long-term productivity (Keesstra et al., 2018; Teshome et al., 2020).
Mulching and cover cropping were universally applied in the hillslope as well as in flat farm land, indicating that these practices were common among most farmers regardless of whether their land was upslope or flat. It is likely that their widespread adoption is due to their low cost, ease of implementation and several agronomic benefits such as their ability to conserve moisture, suppress weeds and protect the soil surface from raindrop impact. This result corroborates Lal (2018) who pointed to the universal usage of vegetative soil conservation practices in a variety of agroecological conditions. The adoption patterns are also similar in countries such as Ghana, Tanzania and southwestern Nigeria where mulching and cover cropping are now significant aspects of climate-smart agriculture and sustainable land management (Agyeman et al., 2021; FAO, 2021).
Conversely, conservation tillage was more closely tied to level agricultural fields, as it is a system that is more suitable for gentle slopes and mechanised operations. This result is consistent with Hobbs et al. (2008) who stated that conservation tillage is more effective and easier on relatively level terrain. The results are comparable to those in northern Nigeria and other parts of South Africa where the adoption of conservation tillage is limited to lowland farming systems because there is less danger of erosion on the lowlands than on steep slopes, and it is easier to operate than on hilly or flat terrain (Thierfelder et al., 2018).
Crop rotation and organic manure use are relatively underutilized which may be linked to labour constraints, limited access to organic inputs, lack of extension support, and the preference of farmers towards practices that yield quicker and more visible benefits. The observation is in line with that of Tekwa and Belel (2016); and Nwite and Essien (2019) who identified socio-economic constraints as a significant constraint to the implementation of some of the sustainable land management practices by smallholder farmers in Nigeria. These issues have been reported in other parts of SSA, where the lack of financial resources, labour availability, and technical expertise are barriers to implementing a wide range of integrated soil fertility and conservation practices (FAO, 2021).
Soil conservation measures also exhibit terrain-specific patterns, and these perceptions are reinforced by the effectiveness of the measures by the farmers. Contour ploughing and terracing were viewed as special interventions on hillslope farmland, where the erosion processes are more pronounced and visible. In consonance with this Morgan (2005) states that mechanical conservation practices are particularly effective in managing runoff and soil loss on steep slopes. In contrast, flat farmland was seen to be more favourable for conservation tillage due to efficiency and soil moisture conservation. These perceptions illustrate the adaptation ability of farmers and corroborate the resilience approach emphasising the importance of local knowledge in determining farmer's reaction to environmental problems.,
Overall, the results are consistent with a high degree of correlation between terrain characteristics, crop selection, adoption of conservation practices and perceived effectiveness. The findings are aligned with Sustainable Land Management as well as Resilience Theory, because sustainable management of the land by the farmer depends on environmental factors and risk from erosion. Moreover, the results are broadly consistent with the results obtained from Nigeria and some other parts of Sub-Saharan Africa and also bring new empirical evidence in the literature by comparing soil conservation practices and their perceived effectiveness between hill slope and flat agricultural lands in the same geographical location. It reinforces the need for extension services, policy and programmes that extend the conservation of land use and management of soil erosion on the ground to in Yorro Local Government Area.
Conclusion
The study makes invaluable contribution to the existing knowledge on sustainable land use particularly on the effect of topography on the implementation and success of soil conservation in Yorro Local Government Area, Taraba state. The study compares the conditions of the hillslopes and the flat lands of the agricultural fields explicitly in the same geographic context, and thus offers empirical proof that farmers adjust their soil management strategies to the specific erosion risks and production conditions in the different types of terrain. These results highlight the need to encourage conservation practices that are compatible to the environmental features of the landscape and not the pursuit of a single management strategy for all landscapes. Thus, the study underscores the importance of developing sustainable soil resource management in the study area and long-term agricultural productivity through agricultural planning and extension support that is appropriate for the terrain.
Recommendations
1. Contour farming, terracing and agroforestry should be promoted for farms with slopes greater than 10° as these are areas with high erosion potential and require aggressive conservation practices. Conservation tillage and residue management should be encouraged on flatter to gently sloping areas (less than 10° gradient) to promote soil structure and reduce surface runoff.
2. Targeted Farmer Training Programmes: Extension agencies should conduct periodic training programmes on technical designing, establishment and maintenance of soil conservation structures, especially for the farmers farming on the hill slope lands. Training should also highlight the long-term benefits of the use of biological and agronomic practices such as cover cropping, crop rotation and agroforestry.
3. Improving access to conservation inputs: Farmers access to improved cover crop seeds, tree seedlings, organic soil amendments and other conservation inputs should be improved through subsidies, farmer cooperatives and community-based distribution frameworks by the local government authority and agricultural development programmes.


4. Community Based Watershed Management: Conservation measures should be done in the watershed as a whole and not on farms individually. Encouragement should be given for community-based programs to coordinate erosion control efforts, especially where runoff from the upper slopes is impacting downstream farms.
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