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Abstract. Soil and water resources are important for sustaining life on earth since they are the 

main components of sub-catchments. Despite the technologies that have been introduced in 

Maziba sub-catchment, farmers have variations in technology acceptance due to over cultivation 

of land, population pressure, and deforestation that accelerate soil erosion. The objective of the 

study was to characterize soil and water conservation technologies used at different landscape 

positions by farmers in Maziba sub-catchment. Descriptive statistics were used to analyze soil 

and water conservation technologies practiced in the study area. Probability sampling technique 

was used to select research respondents, who were selected to obtain predominantly used soil 

and water conservation technologies data, using semi-structured questionnaire. Statistical 

analysis of the data collected was done using special packages for social scientists (SPSS 17.0) 

statistical software and Microsoft Excel 2007. The study revealed that terracing (35%), mulching 

(21%) and trenching (13%) were the predominant soil and water conservation technologies 

reported. The study recommended formal education for non-educated farmers since the level of 

education influenced the use of soil and water conservation technologies in the study area.  
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INTRODUCTION  

Soil and water conservation technologies play 

a pivotal management role in many 

catchments of the world (Ouedraogo & 

Tiganadaba, 2015). This is simply because 

soil and water are the main natural resources 

in catchment areas essential to sustain life on 

earth. The reliable and scientifically proven 

soil and water conservation technologies 

include; ridge planting, zero tillage, crop 

rotation, strip cropping, grass strips, mulching, 

agroforestry, terracing, contour planting, cover 

crops, water harvesting, tree planting, digging 

trenches among others worldwide World 

Overview of Conservation Approaches and 

Technologies (WOCAT, 2015).  

In Kigezi sub-region in western Uganda, 85% 

of the total population depends on agriculture 

to sustain their livelihood which has increased 

cases of land degradation (NBI, 2014). This 

makes the area mostly affected than any other 

parts of the country. In a related study by 

FAO, (2011) reports that water catchment 

areas located in Kigezi highlands are hot spot 

zones for degradation because of raised terrain 

which is prone to soil erosion problems 

compared to relative flat areas. 

In Maziba sub-catchment, soil and water 

conservation technologies are mainly 

practiced by a reasonable proportion of 

farmers (68%) (NBI et al., 2014). However, it 

is reported that the available technologies such 

as terracing are less effective leading to soil 

and water degradation (Ministry of Water and 

Environment, 2012).  In addition, the sub-

catchment is currently facing a problem of soil 

erosion due to lack of adequate knowledge on 

soil and water management practices suitable 

for protection of agricultural land and 

environment (National Environment 

Management Authority, 2012). Therefore, this 

study aimed at improving understanding of 

soil and water conservation technologies being 

used in Maziba sub-catchment, Kabale district 

southwestern Uganda. 

MATERIALS AND METHODS 
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Study area 

The study was carried out in Maziba sub-

catchment, southwestern Uganda with a total 

area of 144 km
2 

(Figure 3.1).  The sub-

catchment lies between the latitude of 

1
o
15.30'' South and 29

o 
59''

 
East, towards the 

southern boundary of Uganda with Rwanda.  

It has a total population of 96,917 with 6,975 

households (UBOS, 2014). Approximately 

89% of the population are small-scale farmers  

(NBI, 2014). The sub-catchment has a mean 

annual temperature of 22
o
C and experiences 

bimodal rainfall with less than 1200mm mean 

annual rainfall (NEMA, 2012).  

 
Figure 1: Map of Maziba sub-catchment in 

southwestern Uganda  

Research design  
The research involved field socio-economic 

survey. To characterize soil and water 

conservation technologies used by farmers in 

Maziba sub-catchment, the study used 

observation research guide (structured 

questionnaires to 99 farmers). Furthermore, a 

digital camera was used to capture 

predominantly used soil and water 

conservation technologies from the study area. 

This gave the researcher an opportunity to 

characterize the predominantly used soil and 

water conservation technologies in the study 

area.  

Sample size  

The study adopted probability sampling 

technique in which stratified random sampling 

was used to select sample population from the 

area of study. Then, simple random sampling 

was conducted from each stratum to select 

sample size. The basis of the study to form 

strata was the fact that the population within 

the sub catchment is distributed on different 

landscape positions which are foot slope, back 

slope and summit. The study employed Israel, 

(2012), formula to determine the sample size 

of the study population. The numbers of 

farmers was distributed into foot slope 27561 

farmers (28%), back slope 45159 farmers 

(46%) and summit 24197 farmers (25%) in the 

study area UBOS, 2014.  

Data analysis 

The data obtained from the socio-economic 

survey was entered in Microsoft office Excel 

2007 and imported to SPSS 17.0 for statistical 

analyses. Descriptive statistics were used to 

explain the soil and water conservation 

technologies in the Maziba Sub-Catchment. 

Results  

This section describes the predominantly used 

soil and water conservation technologies in 

Maziba Sub-catchment. The findings of the 

study revealed that majority of respondents 

were using terracing (35%). Other 

technologies reported include mulching 

(21%), trenching (13%), water catchment 

banks (07%), level ditches (05%), tree 

plantations (11%) and Grasses (07%) as 

shown in table 4.1.  

A total of 35 % respondents reported that they 

use terracing on their land to conserve soil and 

water resources against soil erosion. Terracing 

as soil and water conservation technology was 

dominant at the foot slope, back slope, and 

summit of the sub-catchment. This is because 

the sub-catchment is located on the steep 

slopes and sharp sided valleys of Kigezi 

highlands which are prone to soil erosion. The 

high rate of using terracing in the study area 



was reported by farmers desire to conserve 

water and land resources as a way of 

improving agricultural output since the area is 

one of the productive parts in Kabale district. 

These findings are in line with  Kaliisa et al., 

(2012), who reported that terraces (53%) were 

the dominant form of mechanical SWC 

technology along the different slope positions 

of Bufundi Sub-catchment in Kabale district. 

Amsalu and Graaff, (2006) also revealed that 

terraces are a good measure for conserving 

soil and water resources in Ethiopian highland 

watersheds.  

 
Plate 2: Terraces (Source: Author 2016) 

A total of 13% respondents reported that 

they use trenches to collect runoffs that can 

result in soil erosion on their land hence 

conserving soil and water resources against 

soil erosion. Trenches were commonly used 

on the foot and back slopes in the study area 

to control the effects of runoff, erosion on 

the foot slope, the back slope increases soil 

stabilization. The study further revealed that 

trenches were being used because they are 

cheap and simple to construct, effective in 

controlling soil erosion, maintains soil 

moisture and collects sediments and runoffs.  

The results of the study are in agreement 

with Beijing, (2002) and Okeyo et al. 

(2014), who reported that trenches reduce 

water rate, promotes water infiltration and 

soil moisture on different landscape 

positions of Kenyan highlands and Kigezi 

highlands, respectively. Plate 4.2 shows one 

of the newly constructed trenches on the 

foot slope in the study area.

 

 
Plate 3: Trench constructed on foot slope 

(Source: Author 2016). 

Furthermore, 07% of respondents reported 

that they use water catchment banks to 

reduce runoff speed that can result in soil 

erosion on their land, therefore, conserving 

soil and water resources against soil erosion. 

Water catchment banks were predominantly 

practiced on foot slope and back slope in the 

study area to reduce runoff speed for the 

purposes of improving water infiltration, soil 

moisture conservation, and controlling soil 

erosion. Additionally, the study revealed 

that water catchment banks collect runoff 

and the soils collected from water catchment 

banks are very rich with nutrients which are 

suitable for crop farming to improve yields. 

Results from the study are in line with 

Geremu et al., (2016) and Mugonola et al., 

(2015), who reported that water catchment 

banks are crucial in reducing water rate that 

promotes soil erosion in Daro Labu District, 

Ethiopia, and Rwizi sub-catchment Mbarara 

district, Uganda. Plate 4.4 illustrates one of 

the water catchment banks witnessed during 

field study survey.  
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Plate 4: Water catchment banks (Source: 

Author 2016). 

The study findings further revealed that 05 

% of respondents use level ditches to reduce 

water rate that can result into soil erosion on 

their land hence conserving soil and water 

resources against soil erosion. Level ditches 

were commonly used on summit and back 

slope to promote water infiltration in the 

study area. As shown in plate 4.5, level 

ditches are augured in such way that it 

collects water from runways, buildings so 

that water penetrates into the soil. The study 

further revealed that level ditches are 

effective in reducing soil erosion in hilly 

slopes and improve water infiltration hence 

recharging groundwater sources. “If well 

maintained and protected, the collected 

water can be used for other purposes such as 

domestic use, watering crops and animals” 

key informant reports. The study results are 

supported by Bashaasha et al., (2006) and 

Tang et al., (2014), who reported that level 

ditches play a significant role in controlling 

soil erosion and soil moisture conservation 

in Kigezi highlands and Yangtze River 

Basin china, respectively.

  

 

Plate 5: Level ditch (Source: Author 2016) The study findings indicated 11% of 

respondents were using tree planting to 

stabilize the fragile hilly areas by reducing 

Level ditch 
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water rate that can result in soil erosion on 

their land hence conserving soil and water 

resources against soil erosion. Tree planting 

was one of the technologies reported in 

promoting soil and water conservation in the 

sub-catchment most especially in summit 

and back slopes. Some of the tree species 

that were commonly planted in the sub-

catchment were pines, eucalyptus trees, and 

avocado trees.  These tree species play 

crucial roles in improving soil properties, 

erosion control, and supply of tree products 

such as firewood, timber, construction 

materials like poles. The findings of this 

study are in line with Beijing, (2002); 

Bashaasha et al. (2006);  Kaliisa et al. 

(2012) and Alufah et al. (2012), respectively 

who found  out that 10 %,13%, 28 % and 61 

% of the farmers in Kigezi highlands and 

Ngaciuma sub-catchment were using level 

ditches as soil and water conservation 

technology to control soil erosion and water 

harvesting.  

 

Plate 6: Tree plantations (Source: Author 

2016).  

The study findings again indicated 07 % of 

respondents were using grasses in the study 

area to stabilize terraced lands by promoting 

water infiltration and reducing water rate 

that can result into soil erosion on their land 

hence conserving soil and water resources 

against soil erosion. Grasses were 

commonly planted at the back slopes. This 

technology was largely used by farmers 

simply because grasses stabilizes soils on 

terraced land, promotes water infiltration, 

offer cheap and large quantities of fodder to 

feed livestock, and maintains soil moisture 

alongside controlling soil erosion. The major 

grasses identified in the study area were 

Napier, stalia and Guatemala grasses (Plate 

4.7). These findings are supported by 

Atampugre, (2014) and Bashaasha et al., 

(2006) who reported that Napier grass 

provides enough fodder for livestock and 

control erosion on steep slopes of Kenyan 

and Kigezi highlands, respectively.  
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Plate 7: Distribution of Napier grasses (A) 

and Stalia grass (B) (Source: Author 2016) 

The study findings revealed that 21 % of 

respondents reported they use mulching to 

reduce soil erosion rate that can result in a 

runoff on their land, therefore, conserving 

soil and water resources against soil erosion. 

The reported benefits of mulching were; it 

controls erosion and runoffs from washing 

off the top soils, soil fertility management, 

improve soil properties, reduce evaporation, 

soil moisture retention and promote 

infiltration (Table 4.1). Zhang et al., (2016) 

asserted that mulching is effective in 

controlling soil erosion once integrated with 

other technologies such as terracing. In a 

related study, Mtambanengwe et al. (2015) 

observed that 51 farmers did not adopt 

Tephrosia candida because it was only used 

as mulch and had no direct benefit as fodder. 

 

Plate 8: Distribution of grass Mulches in banana plantation  

Table 1: Farmers response on benefits of soil and water conservation technologies in percentages  

SWC 

Technologies  

Soil 

fertility 

Promotes  

infiltration 

Maintains 

soil moisture 

Control 

erosion 

Collects 

runoffs 

Improve soil 

properties 

Percent 

(%) 

Terraces   5  22 9  36.4 

Mulching 9 2 1 4 2 3 21.2 

Trenches   2 2 4 3 2 13.1 

Level ditches    1 1 1 1  4.0 

WCBs   2 1 2 2  7.1 

Tree planting   2  4 2 3 11.1 

Grasses  2  1 2 1 1 7.1 
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Table 2: Soil and water conservation technologies identified in the study area 

Soil and water conservation 

technologies identified  

Frequency  Percent (%) Cumulative 

percent (%) 

Terraces  35 35.3 35.3 

Trenches  11 11.1 46.4 

Mulching  21 21.2 67.6 

Water catchment banks  07 07 74.6 

Level ditches  05 05 79.6 

Grasses 07 07 86.6 

Tree plantations  13 13 100 

Total  99 100  

 

Conclusions  

The study findings reported that majority 

respondents were using terracing and 

mulching as the soil and water conservation 

technologies. It was also revealed that 

technologies such as water catchment banks, 

level ditches terraces were also used to a 

small extent in the study area. The study 

further confirmed that landscape positions 

significantly influence the type of soil and 

water conservation technologies used on 

farmland. 
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