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ABSTRACT 

 

Soil erosion is an environmental concern that affects agriculture, wildlife and water bodies. Soil erosion 

can be avoided by maintaining a protective cover on the soil to create a barrier to the erosive agent or by 

modifying the landscape to control runoff amounts and rates. This research is focused on Sebeya 

catchment located in the Western Province of Rwanda. Sebeya catchment is one of the most affected 

areas by soil erosion hazards causing loss of crops due to the destruction of agricultural plots or 

riverbanks, river sedimentation and damages to the existing water treatment and hydropower plants in 

the downstream part of the river. The aims of this research were to assess the performance of erosion 

remediation measures and to propose the Best Management Practices (BMPs) for erosion control in 

Sebeya catchment. Using literature review, site visits, questionnaire and interviews, various erosion 

control measures were analyzed in terms of performance and suitability. Land slope and soil depth maps 

were generated using ArcGIS software. The interview results indicated that among the 22 existing soil 

erosion control measures, about 4.57% of farmers confirmed their existence while 95.43% expressed the 

need of their implementation in Sebeya catchment. Furthermore, economic constraints were found to be 

the main limitative factors against the implementation of soil erosion control measures in Sebeya 

catchment. Also, the majority of farmers suggest trainings and mobilization of a specialized technical 

team to assist them in implementing soil conservation measures and to generalize the application of 

fertilizers in the whole catchment. Finally, soil erosion control measures including agro-forestry, 

terraces, mulching, tree planting, contour bunds, vegetative measures for slopes and buffer zones, check 

dams, riverbanks stabilization were proposed and recommended to be implemented in Sebeya 

catchment. 

 

Keywords: Erosion control measures, Sebeya catchment, Rwanda 

 

1. INTRODUCTION 

  

Soil erosion is an environmental hazard that affects all landforms. Its causes and effects should be 

studied in order to control it. In Europe, suitable soil erosion control measures have been developed to 

improve agricultural productivity (Bakker et al., 2007). Approximately U.S.$37.9 million in the United 

States and $41.2 million in North America were used in soil erosion control per annum (Christoffel et 

al., 2000). 
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Agricultural land of developing countries is prone to erosion effects because of poor farming techniques 

and lack of financial means for their farming systems to replace lost soils and nutrients. Also, sediment 

control requires high costs (Ouyang et al., 2005). 

 

It is reported that soil erosion is the major cause of land degradation with serious impacts on agricultural 

productivity (Bakoji, 2017).  Human activities were blamed to cause storm runoff and accelerate soil 

erosion (Ampofo et al., 2002). An essential part of soil and water conservation is to control soil erosion, 

particularly through comprehensive land and water management techniques and to develop methods and 

techniques for mitigating harmful effects of soil loss and sediment movement (Shahin, 1993). 

 

Recently, water quality was monitored by Rwanda Water and Forest Authority (RWFA) at the outlet of 

Sebeya river flowing into Lake Kivu. The measurements and findings showed that there are: Excessive 

sediment loads and turbidity due to mining and agriculture activities, high loads of e. coli and coliform 

bacteria from untreated sewage, high organic loads with high biochemical oxygen demands (BOD) and 

chemical oxygen demands (COD) resulting to low concentrations of oxygen. Recorded turbidity and 

Total Suspended Solids (TSS) values were 1102 NTU and 4414.5 mg/L respectively (IWRM, 2018). All 

turbidity values recorded were very high compared with World Health Organization (WHO) and 

Rwanda Standard Board (RSB) drinking water standards of 5-25 NTU (WHO, 2011). 

 

Explicitly, water quality degradation is a challenge in this catchment. The current sedimentation in 

Sebeya river impacts on hydropower and water treatment plants (Munyaneza et al., 2015). Recently, the 

study conducted by Rwanda Ministry of Environment highlighted a very high risk of erosion in the 

North-Western part of Rwanda, covering areas of Sebeya Catchment (MoE, 2018a; Karamage et al., 

2016). However, there is no specific research on how T-value (allowable soil loss tolerance) can be 

reached by means of soil erosion remediation measures in Sebeya catchment. 

 

The objectives of the present study were: (1) to assess the actual status of soil erosion control in Sebeya 

catchment; (2) to assess the performance and the suitability of various soil erosion control measures in 

Sebeya catchment; (3) to propose suitable and best management practices for erosion control in Sebeya 

catchment. 

 

Literature review, site visits, questionnaire and interviews were used to get sufficient information on the 

existing soil erosion control measures, their performance and suitability within Sebeya catchment. This 

research shows high necessity of improving soil erosion control practices. A combination of soil erosion 

control measures including: Agronomic measures, terraces, contour bunds, contour tillage and check 

dam has been found to be the most effective in reducing soil erosion in Sebeya catchment.  
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2. METHODOLOGY 

 

2.1 Study Area 

 

The study area of this research is focused on Sebeya catchment located in the Western Province of 

Rwanda and shared by four administrative units namely Rubavu, Nyabihu, Rutsiro and Ngororero 

Districts (figure1).  

  
 

Figure 1. Location of Sebeya catchment on Rwanda map 

 

The total surface area of Sebeya catchment represents 1.38 % of the total surface area of Rwanda 

(26,338 km² including water bodies), which totalizes 363.1 km². The population density in Sebeya 

catchment is 644 hab/km2 while the average population density of Rwanda is about 415hab/km2. This 

high demographic pressure is one of the indirect factors accelerating soil erosion in Sebeya catchment 

(NISR, 2014). The soil in this catchment favors agriculture due to its high infiltration rates and its high 

minerals content. Located in the high elevation region of the country with altitude varying between 

1,462 m to 2,979 m a.b.s.l. (meters above sea level), this catchment is also characterised by steep slopes 

and abundant rainfall varying between 1,200 mm to 1,700 mm per year (IWRM, 2018).  
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2.2 Data Collection 

 

Literature review, site visits, questionnaire and interviews were used to get sufficient information on the 

existing soil erosion control measures, their performance and suitability within Sebeya catchment.  

 

2.2.1 Literature review 

 

The information related to the current situation of soil erosion rates and soil erosion control in Sebeya 

catchment have been obtained from published journal articles and different reports of government 

bodies. Comparatively and from literature review, a number of individual and combinations of 

conservation practices showed high percentages of soil loss reduction when applied in agricultural 

fields. This research was intended to recommend these BMPs of high performance for their adoption and 

implementation in Sebeya catchment. 

 

2.2.2 Site visits 

 

During the study period, different site visits were frequently conducted to get primary data on main 

features of the site: land use and land cover, site topography, hydrographic network, soil characteristics 

and about the existing soil erosion control measures in Sebeya catchment. 

 

2.2.3 Questionnaire and interview 

 

The above figure1 shows that Sebeya catchment extends on many sectors of 4 Districts while the table1 

below shows that the overlapped area between Rubavu and Sebeya catchment is the largest and equal to 

44.6%. The next largest overlapped area comes to be 41.3% between Rutsiro and Sebeya catchment. 

 

Table 1. Overlap between Districts and Sebeya catchment (RNRA, 2012) 

 

Catchment Area of each District Overlap between District & Catchment 

Name Area km² District Area km² Area km² % Catchment % District 

Sebeya 363 Ngororero 679 37 11% 5% 

catchment  Rutsiro 1,157 139 41.3% 12% 

  Nyabihu 532 38 11.3% 7% 

  Rubavu 388 150 44.6% 39% 

  Total  363 100%  

 

Following to this fact, the sampled sectors for farmers’ interview in Sebeya catchment has been limited 

to these 2 Districts of large overlapped areas. The table2 below shows the sampled sectors and the 

number of farmers interviewed in each sector. 
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           Table 2. Selection of sectors for farmers’ interview in Sebeya catchment 

SN District Sector Number of interviewees 

1  

 

Rubavu 

Gisenyi 12 

2 Rugerero 14 

3 Nyundo 15 

4 Nyakiriba 4 

5 Kanama 15 

6 Rutsiro Nyabirasi 15 

TOTAL 75 

 

Questionnaire is one of the methods used to find information related to this study. Structured interviews 

were conducted at the site to get constructive views from 75 farmers on the current status of soil erosion 

rates and the implementation of its control measures in Sebeya catchment. Microsoft Excel was used to 

analyze data in terms of tables and graphs. 

 

2.2.4 Secondary data collection 

 

DEM data have been collected from Center of Geographical Information System (CGIS Rwanda) for 

delineation and slope analysis of Sebeya catchment. Also, a soil data shapefile has been used to assess 

the soil depth within the catchment. 

 

3. RESULTS AND DISCUSSIONS 

 

3.1 Risk of Soil Erosion in Sebeya Catchment 

 

Soil erosion within Sebeya catchment was categorized into 6 classes such as 0-5 very low, 5-10 low, 10-

25 moderate, 25-50 high, 50-100 very high and greater than 100 extremely high in tons/ha/year where 

around 8000 ha are under high risk, around 6000 ha under very high risk while around 4000 ha are under 

extremely high risk of soil erosion (MoE, 2018b). In Sebeya catchment, the high risk of soil erosion 

results from improper management of land, heavy rainfall and human activities that disturb the soil. 

 

3.2 On-Site and Off-Site Effects of Soil Erosion in Sebeya Catchment 

 

Soil erosion is a common issue in land degradation where it can impact both on site and off site. Soil 

erosion is causing loss of soil nutrients (nitrogen, phosphorus, potassium, calcium, etc.) and decrease of 

water holding capacity which ultimately decline land productivity. Sediment in rivers is composed 

mainly by eroded soil and associated pollutants from agriculture, mining, and grazing activities. Keya, 

Gihira and Gisenyi hydropower plants which use water from Sebeya river are facing technical issues due 

to sediments generated by soil erosion (Munyaneza et al., 2015). Also, Gihira water treatment plant and 

Lake Kivu are affected by the problem of pollution caused by runoff which collects pollutant from 

different parts of catchment such as oil, pesticides, sediments, bacteria, and other chemicals deposited 

into Sebeya river (IWRM, 2018). 
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3.3 Existing Soil Erosion Control Measures in Sebeya Catchment 

 

The interview results in table3 indicate that among the 22 listed erosion control measures, about 4.57% 

of farmers confirmed their existence while 95.43% expressed the need of their implementation in 

Sebeya catchment. Also, it is reported that various soil erosion control measures including trees 

planting, agro-forestry and terraces have been applied to rehabilitate 1,373 hectares in Sebeya catchment 

(IWRM, 2017). This means that there is a need of improvement of soil conservation measures in Sebeya 

catchment. Soft BMPs are those measures that are implemented easily with low cost including: 

mulching, cover crops and vegetation, trees planting, protective grasses on river banks, no tillage 

method and buffer zones. Existing hard BMPs in Sebeya catchment are mainly terraces and anti-erosive 

ditches. Radical terraces and progressive terraces are still few; they were implemented to reduce the 

impact of topographic factor that influences soil erosion in this catchment (IWRM, 2016).  

 

 

3.4 Improvement Needed in Implementing Soil Erosion Control Measures in Sebeya Catchment 

 

Adding the number of voices from farmers who need improvement and the number of voices which 

don’t need improvement on the existing soil erosion measures, the following steps describe the 

computations in the table3. Let’s Xn be the percentage of farmers who need the implementation of a soil 

erosion remedial measure and Xp the percentage of farmers confirming the existence of a soil erosion 

control measure in Sebeya catchment. Then Xn-Xp = NG is the Needed Gap. As a result, IN will be 

Improvement Needed if NG>0 while INN will be Improvement Not Needed if NG≤0. The data in the 

table3 revealed that the Needed Gap (NG) values for all the 22 items of 6 categories ranged from 4.76 

up to 2.86 and were all positive. This indicated that farmers needed improvement in all the 22 cultural 

practices in soil erosion prevention and control in Sebeya catchment. The results of the study showed 

that farmers of Sebeya catchment need improvement on various BMPs of erosion control (in agricultural 

fields, for slope and river bank stabilization, for sediments control and in reducing the velocity and 

volume of Sebeya river and its tributaries).   

 

 In absence of BMPs, soil erosion rates continue to increase. That’s why improvement on soil erosion 

control will be always needed because reaching T-value (allowable soil loss tolerance rate) seems to be 

an idealization. A similar study in Nigeria revealed that farmers needed improvement in all the existing 

soil erosion control measures in Kogi state (Onu & Mohammed, 2014). 

 

Table 3. Improvement needed in the implementation of BMPs in Sebeya catchment  

 

S

N  Measures category         BMP  Xn(%) 

Xp(%

) 

(Xn - Xp)% 

= NG 

Remar

k 

1 In 

agriculture 

field 

Mulching 4.13 0.63 3.49 IN 

Terraces 4.63 0.13 4.51 IN 

Anti-erosive ditches  4.76 0.00 4.76 IN 

Contour bunds 4.44 0.32 4.13 IN 

2 For slope 

stabilization 
Trees 4.76 0.00 4.76 IN 

Vetiver grass planting 4.19 0.57 3.62 IN 
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Reed 4.63 0.13 4.51 IN 

Cetaria 4.76 0.00 4.76 IN 

Tripsacum 4.32 0.44 3.87 IN 

Paspalum 4.44 0.32 4.13 IN 

Grevillea 4.38 0.38 4.00 IN 

Use of gabions 4.57 0.19 4.38 IN 

3 For river 

banks 

stabilization 

Protective grasses  4.76 0.00 4.76 IN 

Stone revetment: use of 

riprap and gabions                           

 

4.76 

 

0.00 

 

4.76 

 

IN 

Use of sand bags 4.76 0.00 4.76 IN 

4  BMPs of 

sediments 

control 

Sand trap 4.57 0.19 4.38 IN 

Sediment basin 4.36 0.18 4.18 IN 

5 BMPs to 

reduce the 

velocity of 

runoff 

Check Dam 4.70 0.06 4.63 IN 

Grass-lined channel 4.63 0.13 4.51 IN 

Stones blocks in a 

channel 
3.81 0.95 2.86 IN 

6 BMPs to 

reduce the 

volume of 

runoff 

Hillside water pond 4.63 0.13 4.51 IN 

Roof runoff and cisterns 4.76 0.00 4.76 IN 

TOTAL 95.43 4.57    

 

3.5 Performance Assessment of Various Erosion Control Measures  

 

From literature review, various conservation practices showed high percentages of soil loss reduction 

when applied in agricultural fields (table4 and table5).  

 

                                  Table 4. Performance of various hard BMPs  

 

No Structure Description and performance of soil erosion control measures 

1 Check 

Dam 

The major function of check dams is to lessen water velocity and to catch 

sediments in gullies with performance about 41.5% (Gray & Leiser, 1982).  

2 Terraces Terraces are earth embankments constructed across the slope to intercept 

surface runoff. Terraces are more favorable in agricultural land with steep 

slopes ranging from 16% to 40% with high erodibility factor (IWRM, 

2016). It is shown that terracing reduces soil erosion up to 99% (Bai et al., 

2019). 

3 Contour 

bunds 

These are constructed along the contours, low rainfall areas (less than 600 

mm/year), soil depth > 20 cm, slope < 7 %, good infiltration capacity, built 

in series to divide the length of the slope. In the areas of contours bunds 

applications, gullies were reduced at a very high rate of 72% (Birhanu et 

al., 2014). 
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4 Contour 

tillage 

This is the simplest soil erosion control measure on sloping land, which 

concurrently reduces runoff and increase water infiltration compared to 

that which occurs in cultivation parallel to slope. The performance of 

contour tillage in reducing soil erosion is ranged between 67-75% (Liu et 

al., 2010). 

5 Sediment 

basin 

 

The main function of sediment basins is to prevent sediment transport and 

reduce sediment delivery. The efficiency of sediment basin to control soil 

erosion is 30% (Peng et al., 2011). These basins may also be used to 

control the volume and velocity of the runoff through a timely release by 

utilizing multiple spillways.  

6 RWH 

Ponds  

Hillside Rainwater Harvesting (RWH) Ponds are most efficient techniques 

which controls soil erosion by reducing run off velocity and sediment 

transport with efficiency varying between 99% to 76% (Barsher et al., 

2016). 

 

Table 5. Performances of various soft BMPs  

No Conservatio

n practices 

Description and performance of soil erosion control measures 

1 Mulching  Mulching is one of the most efficient techniques of soil erosion control 

where it influences C factor in reducing soil erosion (IWRM, 2016). 

When mulching is applied using straw cover at slopes ranging from 15% 

to 25%, its performance varies from 90% to 60% in a period of six 

month (Dooley et al., 2005). 

2 Protective 

grasses on 

river banks 

The major benefits of grasses in soil erosion control are: to intercept 

rain, bind soil particles, trap sediment, reduce energy of runoff and to 

enhance water infiltration. By their roots, grasses provided 80% to 85% 

of the force that resisted slope failure and reduced runoff at 90% 

(Admiraal, 2007). 

3 Tree 

planting 

Trees plantation is one of the best management practices used to control 

erosion. Canopy of trees intercepts rain drops, binds soil particles and 

reduces runoff by enhancing infiltration. In a region covered by canopy 

trees, erosion has been reduced at a rate of 95% (Young, 1989).   

4 Grassed 

waterways 

Grassed waterways are effective conservation practices used to prevent 

gullies formation along natural drainage ways. It has been found that 

grassed waterways combined with terraces reduced runoff by 86% and 

soil erosion by 95% (Gali et al., 2015). 

5 No tillage 

method  

No tillage method is one of the best land management techniques used to 

manage soil structure, organic matter and to reduce soil erodibility and 

erosion. No tillage technique reduces soil loss by 26–52% (Barsher et 

al., 2016). 
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3.6 Suitability and Proposal of BMPs for Soil Erosion Control in Sebeya Catchment  

 

3.6.1 Average slope of Sebeya catchment 

 

Generally, Sebeya catchment is characterized by high steep slopes which accelerate the rate of soil 

erosion (IWRM, 2018). Slope steepness is one of the important factors influencing soil erosion. Greater 

the slope more is the erosion. Based on the classification proposed by the Ministry of Environment 

(MoE) of Rwanda in 2018a, the level of soil erosion in Sebeya catchment can be grouped into 5 classes: 

Areas of very low risk of erosion have the slope varying 0-6%; Areas of low risk of erosion have the 

slope varying between 6-16%; Areas of medium risk of erosion have the slope varying between 16-40%; 

Areas of high risk of erosion have the slope varying between 40-60% and areas of very high risk of 

erosion have the slope >60%. In order to get more information on slope ranges with associated covered 

areas, DEM data collected from Center of Geographical Information System (CGIS Rwanda) have been 

used to generate the slope map for slope analysis of Sebeya catchment (figure2). Following to this 

classification, the table6 shows that 16-40% represents the slope range comprising the largest portion of 

Sebeya catchment (55.8%) and the average slope in Sebeya catchment has been estimated to 24.137%.  

                                                             

                                              Figure 2. Sebeya catchment slope map 
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                    Table 6. Calculation of average slope of Sebeya catchment 

 

Slope 

Classes 

(%) 

Area 

covered 

(ha) 

% of 

covered 

area  

Average slope  

Si (%) 

Weighted slopes: 

Ai*Si (ha) 

0--6 4620.871 12.72 3 13862.612 

6 --16 7292.557 20.08 11 80218.126 

16--40 20271.042 55.8 28 567589.181 

40--60 3819.932 10.51 50 190996.581 

60--90 322.08 0.89 75 24155.998 

Total 36326.481 100 Weighted average 

= 24.137 

876822.498 

 

3.6.2 Soil depth and crops to be grown in Sebeya catchment 

 

The soil depth from which a growing crop can easily extract most of water needed may be shallow or 

deep. That’s why it is imperative to proceed for a careful analysis of crops to be grown with their rooting 

depths and the available soil depths (IWRM, 2016). 

The table7 shows an indicative list of main crops growing in Sebeya catchment with their rooting depths 

as experienced by many researchers. For more details with other crops to be grown in Sebeya catchment, 

the soil data shape file has been used to assess soil depth within the catchment (figure3). 

                               Table 7. Crops grown in Sebeya catchment 

SN List of crops  Rooting depth (cm) 

1 Tea plantation  0-50 (Sadeeka et al, 2019) 

2 Beans 0-30 (FAO, 1983) 

3 Banana plantation 0-20 (FAO, 1983) 

4 Maize  0-10 (Plessis, 2003) 

5 Irish potatoes 0-20  (Nedunchezhiyan et al, 2012) 

6 Soybeans 0-30 (FAO, 1983) 

7 Groundnut 0-35 (FAO, 1983) 

8 Cassava 0-80 (FAO, 1983) 

9 Sugar cane 0-20 (FAO, 1983) 

10 Rice 0-40 (FAO, 1983) 

11 Carrots 0-45 (Lott & Hammond, 2013) 

12 Celery 0-30 (Lott & Hammond, 2013) 

13 Eggplant 0-45 (Lott & Hammond, 2013) 

14 Cabbage 0-45 (Lott & Hammond, 2013) 
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Figure 3. Sebeya catchment soil depth map 

3.6.3 Proposal of BMPs for soil erosion control in Sebeya catchment 

 

Terraces are more favorable in agricultural land with steep slopes ranging from 16% to 40% while 

progressive terraces and contour bunds are suited to flat areas of slopes less than 16% (IWRM, 2016). 

Erosion control measures in Sebeya catchment were proposed based on land slope range (MoE, 2018a). 

The table8 presents details and requirements on how various BMPs for soil erosion control can be 

effectively implemented in Sebeya catchment according to slope range. By combination of various 

physical measures, it is recommended that biological measures such as planting trees and grasses as well 

as lime and compost applications can be undertaken. 
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Table 8. Proposed BMPs for soil erosion control in Sebeya catchment: adapted from (IWRM, 

2016) 

 

        Soil depth 

 Land slope 

1: (>1m)    2: (0.5-1m)   3: (<0.5 m)  

 (0-6%) Agroforestry + 

Contour ploughing + 

Mulching + Grass 

strip  

Agroforestry + 

Contour ploughing + 

Mulching + Grass 

strip 

Agroforestry + 

Contour ploughing + 

Mulching + Grass 

strip 

(6 - 16%) Progressive terraces 

+ Mulching or 

Contour bund + 

Mulching 

Progressive terraces + 

Mulching or Contour 

bund + Mulching 

Progressive terraces 

+ Mulching or 

Contour bund + 

Mulching 

(16- 40%) Bench terraces Bench terraces Progressive terraces 

or Contour bund 

 (40-60%) Bench terraces Bench terraces Afforestation  

(> 60%) Afforestation  Afforestation  Afforestation  

 

3.7 Existing Constraints for Implementation of Soil Erosion Measures in Sebeya Catchment 

 

3.7.1 Social constraints  

 

 Farmers are not motivated to provide enough space from their fields to waterways and they do not want 

to adopt hard BMPs of erosion control such as terraces and anti-erosive ditches. The reason for farmers 

to refuse adoption of terracing is that for shallow soil, terraces expose sub soil which is infertile (Kituku 

et al., 2011). The table9 shows the proportions of socio-constraints. 

Table 9. Social constraints on implementing soil protection measures in Sebeya catchment  

 

No. 
Limiting social factors on soil protection measures 

implementation 

Number Percentage 

(%) 

1 
Farmers are not motivated to provide enough space from 

their fields to waterways 

 

16 

 

21.43 

2 
Farmers do not want to adopt mechanical measures of 

soil erosion like radical terraces 

 

18 

 

24 

3 
Few farmers access to socio-medias on soil erosion 

control measures  
12 16 

4 Farmers resist to vote for crop rotation 9 12 

5 Low educational level and trainability 20 28.57 

Total 75 100 
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3.7.2 Economic constraints  

 

As shown in table10, the number of farmers that access microfinance credit is estimated at 24%. Some 

farmers (21.33%) do not have sufficient energy or income to adopt hard soil erosion control measures 

like: radical terraces and anti-erosive ditches. This study revealed that challenges faced in adopting soil 

protection measures are poverty which is in agreement with (Barbier, 1990) who reported that lack of 

money is the main factor limiting the adoption of soil water conservation (SWC) techniques in Java. 

(Bidogeza et al., 2007) reported that most of SWC techniques are costly and there are hence less adopted 

in Rwanda by poor resources farmers. 

 

Table 10. Economic constraints on implementation of soil protection measures in Sebeya 

catchment 

 

No. 
Limiting economic factors on soil protection measures 

implementation 

Number Percentage 

% 

1 Few farmers access to microfinance credit 18 24 

2 Few farmers access to inputs (inorganic fertilizer) 12 16 

3 Some farmers do not have sufficient energy or income to 

adopt hard soil erosion control measure like: radical 

terraces and anti-erosive ditches  

16 

 

 

21.33 

 

 

 

 

4 Others 29 41.67 

Total  75 100 

 

3.7.3 Institution constraints 

 

The table11 shows that the farmers support in getting pesticides by Government and Non-Government 

institutions are limited to 29.33%. Seeds and fertilizers reach farmers over time (22.66%) and this 

research is highlighting lack of farmers trainings in soil conservation measures at 18.66%. This shows 

that the supports from the Government and Non-Government institutions are not sufficient for 

implementing the soil protection measures in Sebeya catchment. (Bizoza, 2011) confirmed that sharing 

knowledge among farmers through trainings could enhance adoption of soil protection measures in 

Rwanda. 

 

Table 11. Institutional constraints on the implementation of soil protection measures in Sebeya 

catchment.  

 

No. 
Limiting institutional factors on soil protection 

measures implementation 

Number Percentage 

% 

1 
Pesticides from Government and Non-Government 

institutions are to support a limited number of farmers 

 

22 

 

29.33 

2 Seeds and fertilizers reach farmers over time 17 22.66 
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3 
Lack of motivation to farmers who are applying well 

the BMPs in their farming system 

 

10 

 

13.33 

4 Lack of farmers trainings in soil conservation measures 14 18.66 

5 Other(s) 12 16.02 

 Total 75 100 

 

3.7.4 Government responsibility in improving farming system in Sebeya catchment 

 

The table12 indicates farmers views on what can be the Government responsibility in improving farming 

system in Sebeya catchment. The majority of farmers suggest trainings and mobilization of a specialized 

technical team to assist them in implementing soil conservation measures and to generalize the 

application of fertilizers in the whole catchment. Also, the Government should facilitate farmers access 

to microfinance credit. These results are not far from those of (Traorè, 1998) who said that farmer’s 

knowledge about a practice cannot allow its adoption unless they understand its expected costs and 

benefits. Furthermore, (Solomon, 2016) indicated that when farmers did not have more information 

about a Soil Conservation Measure, they cannot be expected to adopt it. 

 

  Table 12. Government responsibility in improving farming system in Sebeya catchment 

 

No. Government duty 
Numbe

r 

Percentage 

(%) 

1 
Trainings and mobilization of a specialized technical team to 

assist in implementation of soil conservation measures 

17 

 

22.67 

 

   

2 Sensitization of farmers on the benefits of the land use 

consolidation and the selection of suitable cover crops which 

will minimize soil erosion  

5 6.67 

   

   

3 To generalize the application of fertilizers in the whole 

catchment 

11 14.67 

   

4 To facilitate farmers access to microfinance credit 10 13.33 

5 Others way 26 34.67 

 Total  75 100 

 

 

4. CONCLUSION AND RECOMMANDATIONS  

 

Research findings of this study highlighted the suitability and performance of various erosion control 

measures for agriculture fields, slope and riverbank stabilization. Soil erosion control measures 

including agro-forestry, terraces, mulching, tree planting, contour bunds, vegetative measures for slopes 

and buffer zones, check dams, riverbanks stabilization were proposed in Sebeya catchment and 

recommended to be improved or implemented. This research finally recommended Government 
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agencies and NGOs to be extensively involved in soil erosion management and to generalize supports to 

all farmers in Sebeya catchment. 
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