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Abstract 
The study was conducted to investigate farmers’ perception of soil erosion, 
participation and adoption of soil conservation technologies (SWC) in Geshy 
sub-catchment of Gojeb river catchment, Omo-Gibe basin, Ethiopia during 
2016. The study is based on a detailed survey of 77 households using struc-
tured interviews, field observation and focus group discussion. Descriptive 
and chi-square statistics were applied to analyze factors that affected farmers’ 
perceived soil erosion severity, participation and adoption options. The re-
sults revealed that about 79% of farmers perceived soil erosion problem and 
its consequences and 97.4% of them believed that it can be controlled. Almost 
all (97.4%) farmers acknowledged the presence of SWC technologies and 
about 92.2% of them were participated in conservation activities voluntarily. 
Thus, 93.5% of them realized decreasing rate of soil erosion and 79.9% of 
them observed an increasing trend in soil fertility status. Consequently, 94.8% 
of them confirmed the potential of SWC technologies to halt land degrada-
tion and improve land productivity. Furthermore, 98.7% of them were willing 
to adopt with very good adoption judgment and 94.8% of them were willing 
to continue maintaining constructed technologies in the future. Principally, 
farmers’ perception of soil erosion, their genuine participation derived from 
their conviction, and adoption of induced SWC technologies are the decisive 
elements for the success of watershed management interventions. 
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Geshy Sub-Catchment, Ethiopia 

 

1. Introduction 

Land degradation, is a gradual, worldwide negative environmental process and 
development and causes the temporary or permanent decline in the productivity 
of land resources’ capacity to perform their functions [1]. Land degradation, 
caused by multiple factors, both biophysical and human, is a persistent deteri-
oration of land’s productivity [1] [2]. Its processes have been observed across the 
world, including in South America [3], Asia [4] and Africa [5]. Particularly, 
Africa is the most vulnerable [6] in which 65% of crop land and 31% of pasture 
land are affected by land degradation [7]. Water erosion induced soil degrada-
tion in Sub-Saharan Africa (SSA) is of concern mainly because of its conse-
quences for subsistence agriculture, from which about 75% of the population de-
rives their livelihoods [8]. Among the SSA countries, Ethiopia is the most envi-
ronmentally troubled country which has a high level of continued soil erosion 
problem that seriously threatens peoples’ livelihoods [9] [10] [11]. These losses 
are primarily triggered by human activity that might be associated with rapid 
population growth and the need to maximize production [12]. The problems of 
land degradation and low agricultural productivity are severe in the rural high-
lands of Ethiopia that constitute 95% of the cultivable area and support 88% and 
75% of the human and livestock population respectively [13]. Research findings 
revealed that the rate of soil erosion on cultivated lands across the country was 
42 Mg∙ha−1∙year−1 [14] [15] [16]. Other studies [17] also estimated the rates of 
soil erosion as 20 Mg∙ha−1∙year−1 on currently cultivated lands and 33 Mg∙ha−1∙year−1 
on formerly cultivated degraded lands in Ethiopia. Moreover, studies elsewhere 
[18] [19] reported a soil erosion rate of 47 and 93 Mg∙ha−1∙year−1 in Koga and 
Chemoga watershed respectively. Studies in Shomba sub-catchment also indi-
cated that the estimated mean annual rate of soil erosion in cultivated fields was 
13.5 ton∙ha−1∙yr−1 that accelerates its rate beyond the tolerable level [20]. 

Recognizing land degradation as a major environmental and socio-economic 
problem, the government of Ethiopia has planned and made several interven-
tions to promote and invest in SWC interventions that consider unique condi-
tions of the different agro-ecological zones in the first (2005/06-2009/10) and 
second (2015/16-2020/21) growth and transformation plan. Accordingly, sus-
tainable land management (SLM) program has been launched since 2008 with 
the ambitious of improving agricultural productivity, environmental rehabilita-
tion and food security. In Ethiopia, to grapple with the problem of soil erosion 
and improve peoples’ livelihoods, large-scale conservation schemes to promote 
SWC technologies were initiated [11] [15] [21] [22]. Despite the successes, some 
studies claimed that the SWC programme in the country did not succeed in 
triggering voluntary adoption of conservation practices [23] [24]. Furthermore, 
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reports [8] [14] [15] have indicated a relatively low level of success and weak 
evaluation in terms of environmental, socio-economical and cultural perspec-
tives. The reasons for failed adoption of SWC interventions by farmers are lack 
of farmers’ perception of soil erosion, participation and adoptions conservation 
technologies and poor extension approaches, lack of incorporating indigenous 
technologies [24], land tenure insecurity, the inability to make SWC productive 
and high cost demanding of interventions [25] and uniform application of simi-
lar SWC measures disregarded agro-ecological variations [26]. 

Farmers’ perception of soil erosion is a key social factor that plays a great role 
in their decision making on land management practices for controlling soil 
losses. It affects the selection and continued use of soil conservation practices 
[10]. Hence, better understand the factors that influence the adoption of SWC 
technologies has become an important concern which has been stemmed from 
the high rate of land degradation. The existing studies on those factors that de-
termine adoption are scanty and non-existing in Geshy sub-catchment. Some 
authors [9] [23] in Ethiopia reported that farmers are more likely to adopt con-
servation measures in plots that are highly prone to soil erosion. Study by [24] 
concluded that under current conditions, SWC interventions should consider 
farmers’ conservation knowledge and practices to improve the possibility of ac-
ceptance and adoption of the recommendations. Among the SLM intervention 
watersheds in Ethiopia, Geshy sub-catchment is the one in which farmers have 
been suffering from the impacts of severe soil erosion due to lack of perceptions 
on soil erosion, and lack of active participation and adoption options in SWC 
practices [20]. Consequently, farmers are forced to expand their farmlands to 
forestlands and marginal areas which are characterized by rugged topography. 
Hence, evaluating the success and/or failure stories of SWC technologies will 
have a paramount importance in the overall status of the costly implemented 
SLM programs and are still lacking due to lack of scientific evidence on farmers’ 
perception of soil erosion and their adoption strategies of SWC technologies. 
Therefore, the objective of this study was to assess farmers’ perception on soil 
erosion and adoption of soil and water conservation technologies in Geshy 
sub-catchment of Gojeb river catchment, Omo-Gibe basin, Ethiopia. 

2. Materials and Methods 
2.1. Description of the Study Area 

The study was conducted in Geshy sub-catchment of Gojeb river catchment, 
Omo-Gibe basin, Ethiopia which covers a total area of 9628.5 ha. Geographical-
ly, it lies between 07˚22' - 7˚26'N latitude and 36˚12' - 36˚24'E longitude with al-
titude ranges from 1600 to 1800 m.a.s.l. (Figure 1). 

Agro-ecologically, it falls in the wet/moist (woina dega) regime and is found 
in warm sub-moist lowlands and tepid sub-moist mid highlands and tepid hu-
mid to sub-humid mid highlands, and warm sub-humid lowlands [27].  

The rainfall is uni-modal with low rainfall from November to February and 
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Figure 1. Study map of Geshy sub-catchment, Gojeb River Catchment, Ethiopia. 

 
the wettest months between May and September. The mean annual and monthly 
rainfall of 1762 mm and 136.3 mm and monthly mean maximum and minimum 
temperature of 25.3˚C and 15˚C (Figure 2), respectively, was recorded at Dirri 
meteorological station. In the study area, five major soil types, namely: Fluvisols, 
Cambisols, Vertisols, Regosols and Leptosols have been identified [27]. The land 
use pattern is characterized by extensive cropland and mainly dominated by 
cropland, forestland, shrublands, woodland, and swamp area [20]. The total 
population in Geshy sub-catchment is 14518 from which 7261 are men with to-
tal number of households 3060 from which 2793 men [27]. 

2.2. Methods 
2.2.1. Data Collection Method 
In this study, the major sources of both quantitative and qualitative data were 
the primary and secondary sources. The primary data were collected from sam-
ple respondents through structured and semi-structured questionnaire. Primary 
data were generated by means of field observation, key informants, focus group 
discussion and structured questionnaires and interview with were da (district) 
agricultural experts, local community leaders, and development agents to bring 
the study to fruition. The household survey was employed to collect a range of  

 

DOI: 10.4236/as.2019.101005 49 Agricultural Sciences 
 

https://doi.org/10.4236/as.2019.101005


M. D. Alemu et al. 
 

 
Figure 2. Mean monthly precipitation (mm) and mean monthly maximum and mini-
mum temperature (˚C) at Dirri meteorological station, Geshy sub-catchment. 

 
quantitative data on household and land characteristics, farmers’ perception of 
soil erosion, and their adoption options by interviewing sample household 
heads. First, sample kebeles (smallest administrative units) were selected from 
upstream, midstream and downstream reach of Geshy sub-catchment. Then, 
lists of households in each of the villages were obtained from the respective ke-
bele administrative office and village leaders. With the lists, sample households 
were drawn using a systematic random sampling procedure. In doing so, sam-
pling interval (K) was determined by dividing the total number of households in 
the population by the desired sample size of each kebele. Next, a number was se-
lected between one and the sampling interval (K) using lottery method, which is 
called the random start that was used as the first number included in the sample. 
Then, every Kth household head after that first random start was taken until 
reaching the desired sample size for each kebele that represent the upper, middle 
and lower positions. In case where a selected household happened to be away 
from home for a long time or was unwilling to be interviewed, a randomly se-
lected substitute was included. Kothari [28] statistical formula was used for the 
determination of the sample size for a better representation of the population 
proportion. Accordingly, a total of 77 respondents were drawn proportionally 
from the sampled kebeles out of a population of 967 registered farmers and sit 
for interviews at their residence. A semi-structured questionnaire was used for 
the field interviews. The survey questionnaires were comprised of both closed 
and open-ended types of questions, thereby providing respondents with an op-
portunity to express their views without being restricted by pre-coded response 
options. The semi-structured questionnaire for the actual household surveys was 
administered by data collectors with close supervision of the researcher. Data 
collectors were trained with respect to the survey techniques and confidentiality 
protocol. After training, the data collectors acquired practical experience while 
we were making face-to-face interview in the actual data collection in the field. 
The questionnaire was pre-tested by administering it to selected respondents. 
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On the basis of the results obtained from the pre-test, necessary modifications 
were made on the questionnaire. The interviews were conducted by going to 
each interviewee’s homestead. 

Key informants with kebele1 administrative officials, community elders, ex-
perts and development agents of Wereda agriculture and natural resources of-
fices and randomly selected well known farmers were interviewed from both up, 
mid and downstream watershed positions. They were interviewed using 
semi-structured interview method with open-ended checklists of topics to guide 
the sessions in an orderly manner and farmers for the flexibility it allows and the 
possibility to explore some newly emerging issues. Focus group discussion 
(FGD) was also made and is usually believed to be powerful in eliminating ex-
aggerated opinions that may be expressed, as participants were checked by each 
other. These informal techniques helped to acquire useful and detailed informa-
tion, which will be difficult to collect information through the questionnaire 
survey. The FGD which included 7 to 10 farmers in a group were carried out in 
each up, mid and downstream of the sub-catchment based on their landholding, 
farm experiences, farm characteristics, age and sex. Discussions with women and 
youth groups were carried out in each positions of the sub-catchment. The ma-
jor issues of the discussions were farmers’ perception of soil erosion and their 
level of participation, knowledge and adoptions options of soil conservation 
technologies. A checklist was prepared to guide the open-ended discussion with 
identified FGD members. The interview was held with community leaders and 
knowledgeable persons in the community. Information obtained from the inter-
view and from the group discussions was checked for consistency and also used 
to supplement one another. Additionally, secondary data were obtained from 
published journals and unpublished thesis, dissertations, reports, proceedings, 
and internet sources. 

2.2.2. Data Analysis 
The quantitative data that were generated by the structured questionnaires were 
analyzed using IBM SPSS Statistics for Windows, Version 20.0 [29]. The de-
scriptive and chi-square statistics were used to test significance of relationships 
between household characteristics and farmers’ perception, willingness to par-
ticipate and adoption. The qualitative data that were generated by the informal 
and focus group discussions was used to substantiate and augment the quantita-
tive analysis of the structured questionnaires. 

3. Results and Discussion 
3.1. Household Characteristics 

Table 1 and Table 2 present basic household and socio-demographic character-
istics of the sample households in Geshy sub-catchment. The overall mean fam-
ily size, 5.88 persons per household was above the average family size of 4.9  

 

 

1The lowest administrative level within a district or Wereda. 
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Table 1. Basic household characteristics. 

Descriptive Statistics 

Item descriptions N Minimum Maximum Mean Std. Deviation 

Age of respondent 77 25 75 47.55 11.53 

Family size 77 2 14 5.88 2.27 

Landholding size (Ha) 77 0.25 25.00 3.37 3.37 

Period of residence (years) 77 9 64 35.03 10.82 

Livestock size 77 0 31 7.51 5.72 

 
Table 2. Socio-demographic characteristics of HHs in Geshy sub-catchment. 

Item 
description 

Frequency  
(N = 77) 

Percent 
(%) 

Item description 
Frequency 
(N = 77) 

Percent 
(%) 

Sex Marital Status 

Male 71 92.2 Married 75 97.4 

Female 6 7.8 Widow 2 2.6 

Age (years) Educational level 

<30 4 5.2 Illiterate 30 39.0 

30 - 40 22 28.6 Read & Write 10 13.0 

41 - 50 18 23.4 1 - 4 grade 16 20.8 

51 - 65 30 39.0 5 - 8 grade 16 20.8 

>65 3 3.9 9 - 12 grade 5 6.5 

Family size Period of residence (years) 

0 - 2 5 6.5 <10 2 2.6 

3 - 5 33 42.9 11 - 20 5 6.5 

6 - 8 32 41.6 21 - 30 31 40.3 

>8 7 9.1 >30 39 50.6 

The main sources of household income Are you currently involved in local administration? 

On-farm 54 70.1 Yes 25 32.5 

Off-farm 0 0 No 52 67.5 

Both (on & off-farm) 23 29.9    

Landholding size (ha) Relative position in the watershed 

<1 19 24.7 Upstream 25 32.5 

1 - 3 34 44.2 Midstream 25 32.5 

3.10 - 7 19 24.7 Downstream 27 35.1 

7.10 - 10 4 5.2    

>10 1 1.3    

Landholding size adequacy Farming system 

Adequate 24 31.2 Crop only 14 18.2 

Inadequacy 52 67.5 Livestock 1 1.3 

No opinion 1 1.3 Mixed 62 80.5 
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persons per household [30]. Similar to all rural area of Ethiopia, land is the most 
important livelihood asset for the surveyed households. The landholding size of 
the respondents ranged from 0.25 to 25 ha with an average of about 3.37 ha, 
which is by far larger than the 2007 national average of 0.85 ha [30]. The major-
ity of the respondents (44.2%) however possessed 1.0 to 3.0 ha followed by less 
than 1 ha (24.7%) and 3.1 to 7 ha (24.7% and only 1.3% possessed more than 10 
ha of land). Despite the landholding size is by far above the national average, 
most of them (about 67.5%), acknowledged that their holdings were increasingly 
inadequate to support their households because of rural population growth, soil 
erosion, and declining land productivity. The respondents have used to live for 
an average of about 35 years, of which the majority of them (50.6%) were lived 
more than 30 years which made them to have basic knowledge about the envi-
ronmental problems in the area. 

In the study area, the majority of respondents (39% of total) were illiterate 
with only 6.5% of them having secondary school education (9 - 12 grades). Both 
age and literacy levels have implications for the respondents’ perception and 
adoption of soil erosion and conservation. Furthermore, unlike the majority 
(67.5%) of farmers, some 32.5% of them were involved in local administrations. 
This is critically important because the involvement affords farmers a measure of 
social status as well as access to critical land management and farming information. 
Moreover, 70.1% of respondents’ livelihood entirely depends on on-farm 
activities and their major farming system is crop-livestock mixed (80.5%), while 
18.2% of the households used to practice crop only and very few of them (1.3%) 
used to herd livestock only. This might have an implication on the dependency 
of farmers on natural resources for their agricultural expansion. 

3.2. Farmers’ Perception on Soil Erosion and Soil Fertility, Geshy 
Sub-Catchment 

In Geshy sub-catchment, farmers’ perception of soil erosion was presented in 
Table 3. A farmer’s awareness of soil erosion is consequently a critical parameter 
for their willingness to adopt. The majority of the respondents (79.2%) perceived 
soil erosion as a problem constraining their crop production and lead serious 
land degradation, while the rest 20.8% didn’t perceived it as a problem, this 
might be due to its gradual and unseen nature of the progress. The results ob-
tained from the individual farmers and focus group discussion revealed that the 
main causes of soil erosion were deforestation due to agricultural expansion, 
heavy and long rainy season, steepness of their cropland and runoff coming 
from the upslope area. Similarly, soil erosion still remains a significant problem 
in large parts of Ethiopia due to the forecasted increase in population and ex-
treme precipitation events [16]. The major consequences of soil erosion under-
stood by the respondents are loss of soil fertility (67.5%), the decline in land 
productivity (22.5%), followed by creation of rill and gullies (7.5%) on their farm 
land. They also reported that the most important topsoil for crop production  

 

DOI: 10.4236/as.2019.101005 53 Agricultural Sciences 
 

https://doi.org/10.4236/as.2019.101005


M. D. Alemu et al. 
 

Table 3. Farmers’ perception on soil erosion and fertility in the study area (N = 77). 

Item description Frequency (N = 77) Percent (%) 

Do you perceive soil erosion in your own farmland? 

Yes 61 79.2 

No 16 20.8 

What is the severity of soil erosion? 

Severe 23 29.9 

Moderate 18 23.4 

Minor 21 27.3 

No erosion 15 19.5 

What do you think the possible consequences of soil erosion? 

Loss of soil fertility 52 67.5 

Decline in land productivity 17 22.1 

Change of crop types 2 2.6 

Creation of rills, gullies 6 7.8 

The possible causes of soil erosion are? 

Deforestation 36 46.8 

Slopes being steep 26 33.7 

Too much rainfall 5 6.5 

Runoff from upslope 10 13.0 

Perceptions on the trends of soil erosion rate? 

Become more severe 13 16.9 

Become less severe 61 79.2 

No change 3 3.9 

Expectation in soil erosion severity changes in the future? 

Will get worse 12 15.6 

will get better 60 77.9 

will remain same 2 2.6 

Don’t know 3 3.9 

Perceptions on the trend of fertility of your land? 

Decreasing rate 11 14.3 

Increasing rate 60 77.9 

No change 6 7.8 

How do you rate the soil fertility status of your farmland? 

High fertility 12 15.6 

Medium fertility 60 77.9 

Poor fertility 5 6.5 

Do you think that erosion can be controlled? 

Yes 75 97.4 

No 2 2.6 
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was deteriorating and reducing the depth of the topsoil over time due to erosion. 
Other studies indicated that soil erosion problem has been widely recognized by 
farmers [9] [14] [31]. 

In the study area, the respondents were able to rate the extent of soil erosion 
problem as severe (29.9%), minor (27.3%), moderate (23.4%); while, 19.5% of 
them were not perceived its severity. The majority of them (79.2%) hoped that 
the trends of soil erosion rate will become less severe following the implementa-
tion of sustainable land management practices. Accordingly, 77.9% of them ex-
pected that the severity of soil erosion will get better, while 15.6% perceived the 
severity will get worse followed by will remain the same (2.6%) but only 3.9% 
don’t know. Generally, almost all of them (97.4%) believed that soil erosion can 
be controlled and they could control erosion on their farm plots. In line with our 
finding, various studies [14] [20] [24] [32] [33] reported that the majority of 
farmers confirmed that erosion can be controlled. 

The link between soil erosion and decline in soil fertility levels appeared to be 
obvious to the respondents because the declining soil fertility was attributed to 
“over cultivation” caused by overuse and occurrence of soil erosion. Some of the 
interviewed farmers (14.3%) and those who participated in the focus group dis-
cussion confirmed that there have been a decline in soil fertility and land pro-
ductivity in their farm plots over time. Unlike the previous time, the majority of 
farmers (77.9%) confirmed that they observed an increasing trend in the soil fer-
tility status following the introduction of soil conservation practices. Field ob-
servation and group discussion also indicated that farmers undertook a range of 
practices for soil fertility maintenance: crop rotation; application of organic 
matter (animal manure, compost, household wastes, and crop residues); use of 
chemical fertilizers; and erosion control practices. 

The reason for the increasing trend of soil fertility might be attributed to the 
integrated use of both organic and inorganic fertilizers. Accordingly, the major-
ity of the respondents (61%) used both organic and inorganic fertilizer simulta-
neously; while 19.5% and 16.9% of them used only organic and inorganic ferti-
lizers respectively, but only 2.6% of them were used none of these. Moreover, the 
majority of them (58.8%) confirmed that the fertility of their land has been im-
proved and rated the soil fertility status of their land as medium (77.9%), fol-
lowed by high (15.6%) and low (6.5%) which might indicated their awareness on 
the positive effects of organic fertilizers in improving soil quality and reduced 
runoff. However, farmers in the study area used to collect cow dung and crop 
residues from their land for fuel and hatching which limited the use of organic 
matter and resulted in the deterioration of biological processes in the soil. In the 
study area, among household characteristics, the most significant factors in-
fluencing farmers’ perception of soil erosion were farming system (χ2 = 13.845, P 
= 0.001), and income sources (χ2 = 5.379, P = 0.020); but sex (χ2 = 3.375, P = 
0.066), educational level, relative position (χ2 = 5.398, P = 0.067) and their in-
volvement in local administration (χ2 = 3.673, P = 0.055) didn’t influence them. 
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While, perceived trend of soil erosion rate was significantly affected by farmers’ 
relative positions in the catchment (χ2 =11.648, P = 0.020), and land holding 
adequacy (χ2 = 25.213, P = 0.000) of respondents. Moreover, the severity of soil 
erosion was significantly influenced by their farming system (χ2 = 21.642, P = 
0.001), income source (χ2 = 12.901, P = 0.005), relative position (χ2 = 15.763, P = 
0.015). Similarly, their expectations in soil erosion severity changes in the future 
were significantly influenced by farming system (χ2 = 23.895, P = 0.001), income 
sources (χ2 = 8.656, P = 0.034), landholding size adequacy (χ2 = 12.582, P = 
0.050) and relative position (χ2 = 19.674, P = 0.003). This finding concurs with 
similar studies across different parts of Ethiopia [9] [24] [34] findings that far-
mers have a holistic understanding of the attendant soil erosion and their man-
agement methods as integral to soil degradation. 

3.3. Farmers’ Participation in Soil and Water Conservation  
Activities, Geshy Sub-Catchment 

In Geshy sub-catchment, farmers have been used to practice both indigenous 
and introduced SWC measures to conserve and maintain their farm land. The 
physical measures, mainly soil bund and Fanya juu, have been practiced by inte-
grating them with multipurpose biological measures such as vetiver grass 
(Vetiverial zizanioides), Desho grass (Pennisetum pedicelluatum), and elephant 
grass (Pennisetum purpureum). Besides the stabilization of soil bund, they also 
used as thatching house, mulch material and forage for animals. Constructions 
of the physical SWC measures are costly and highly labour-intensive task to ac-
complish only by the effort of subsistence farmers. During field work and focus 
group discussion, we observed that farmers were involved in physical works in 
mass, while development agents were working as “facilitators” and wereda (dis-
trict) agricultural officers were working as superintendent. It is realized that 
farmers were not allowed to be absent; otherwise they would be subjected to se-
rious punishment. The conservation effort is truly meritorious, but only if it is 
really effective and can be sustainable. To be effective, it has to be carefully en-
gineered; and to be sustainable, committed participation of the stake-
holders—the farmers are crucial. Community participation is one of the factors 
assumed in this study as influencing the degree of adoption of soil conservation 
measures by farmers. If one needs to achieve success in conservation activities, 
farmers’ active participation should be ensured from the beginning [25] [35]. 
Hence, farmers’ willingness to participate in SWC activities should be examined 
in their communities.  

The descriptive statistics on farmers’ participation in SWC activities in Geshy 
sub-catchment was shown in Table 4. The majority of respondents (92.2% of the 
total) were participated in the SWC activities and only 7.8% of them were not 
participated. Accordingly, most of the respondents (87%) were participated 
voluntarily, while the remainder, 6.5 percent of them participated simply be-
cause they were forced to do so by the kebele administration and development 
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Table 4. Farmers’ participation on SWC measures, Geshy Sub-catchment. 

Item description Frequency Percent 

Are you participating in SWC activities? 

Yes 71 92.2 

No 6 7.8 

How are you participating in SWC activities? 

Voluntarily 67 87.0 

Forced to participate 5 6.5 

Not involved 5 6.5 

 
agents. But, the rest 6.5 percent were not participated in any of the activities. The 
implementation of SLM program might play a vital role in motivating the com-
munity in participation of SWC activities. Since the majority of respondents 
were participated voluntarily, it becomes clear that SWC works are taking into 
account participatory approach as it is one of the basic principles of community 
based participatory watershed management. Similar study in the Northern part 
of Ethiopia [35] indicated that the newly introduced SWC measures have got 
good perception, acceptance and widely practiced by farmers. In contrary to our 
findings, studies [14] [33] revealed that only 35 - 40 percent of the interviewed 
farmers participated in the SWC works voluntarily. On the contrary to our find-
ing, they concluded that where the majority felt coerced to participate which did 
not take into account participatory principles. In the study area, our findings re-
vealed that among basic household socio-economic characteristics, only sex, 
educational level and period of residence have significantly influenced both 
farmers’ level of participation and how they were participating in SWC activities. 
Since, the numbers of females headed respondents were very much less than the 
male respondents, the chi square test indicated a significant association between 
respondents’ sex and their participation as they are dependent to each other. The 
majority of male headed household are willing to participate in SWC activities 
voluntarily than female headed households. The Chi-square test result showed a 
significant relationship between farmers’ educational level and level of participa-
tion (χ2 = 9.267, P = 0.050) as well as how they were participating in SWC activi-
ties (χ2 = 19.001, P = 0.015). Those farmers who have been used to live for long 
time were found to be significantly higher level of participation (χ2 = 7.991, P = 
0.046) and more willing to participate voluntarily in SWC activities (χ2 = 12.270, 
P = 0.056) that might be attributed to continued awareness. Similar findings also 
reported by [36] [37]. In the contrary, other scholars revealed that age has a 
profound effect on farmers’ participation in SWC activities [31] [38]. 

3.4. Farmers’ Knowledge and Adoption of SWC Technologies, 
Geshy Sub-Catchment 

The descriptive statistics of farmers’ knowledge and adoption of SWC technologies 
was shown in Table 5. In the study sub-catchment, most of the respondents  
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Table 5. Farmers’ knowledge, acceptance and adoption of SWC technologies. 

Item description Frequency Percent (%) 

Did you know the introduced SWC technologies before? 

Yes 53 68.8 

No 24 31.2 

Who is responsible to construct and maintain the structures? 

Community participation 23 29.9 

Family labor 51 66.2 

Financial incentives 1 1.3 

Labor exchange 2 2.6 

How do you compare the problem of soil erosion in your farm plots after conservation  
structures were built? 

Increased 3 3.9 

Decreased 72 93.5 

I don’t know 2 2.6 

Are the newly introduced SWC technologies effective in arresting soil erosion? 

Yes 75 97.4 

No 2 2.6 

How is the status (degree) of use of improved SWC structures? 

Totally removed 6 7.8 

Partially removed 32 41.6 

Modified (adapted) 26 33.8 

Not removed 13 16.9 

What is your adoption judgment of SWC measures? 

Very good 44 57.1 

Good 32 41.6 

Poor 1 1.3 

 
(94.8%) had been getting extension service by developments agents, though the 
frequency of visiting varied with individual farmers. The acceptance of adoption 
is the decision to implement SWC measures or not, first of all farmers should 
know and aware of the relevance of introduced SWC technologies. Farmers’ de-
cisions to conserve soil and water resources are largely determined by their 
knowledge of the erosion problems and perceived benefits of conservation. The 
success of any SWC intervention depends on the extent to which the introduced 
conservation measures are accepted and adopted by the farming community 
[24] [25]. In other words, acceptance and farm-level adoption of the newly in-
troduced conservation measures by the farmers is the decisive element for the 
success of a watershed management intervention [25] [39]. In this study context, 
acceptance refers to the farmers’ evaluation of the introduced SWC technologies 
in terms of their effectiveness in arresting soil erosion and their potential to im-
prove land productivity; while adoption refers to the farmers’ expression of 
commitment for a sustained utilization of the technologies as part of the local 
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agricultural system after the external assistance is withdrawn. 
In the study area, almost all of the respondents (97.4%) knew about the pres-

ence of introduced SWC measures such as soil/stone bund, Fanya juu (Table 5). 
Surprisingly, unlike some (31.2%) of the respondents, the majority of them 
(68.8%) were aware of the introduced SWC measures before the implementation 
of SLM program. They also confirmed that introduced SWC technologies (soil 
bund (46.8%), Fanya juu (23.4%) and afforestation (22.1%)) are the most effi-
cient technologies in arresting soil erosion. Moreover, farmers were also asked to 
compare the problem of soil erosion in their farm plots after conservation 
structures were built; accordingly, the majority of them (93.5%) confirmed that 
soil erosion rate had decreased after the implementation of SLM program. Be-
sides, almost all of them (94.8%) believed that the new SWC technologies had 
the potential to improve land productivity and lead to increased crop yields. 
Similar findings elsewhere [24] [25] [32] [33] reported that the introduced SWC 
technologies had the potential to improve land productivity and control erosion. 

Farmers who had been tried to implement conservation measures in their 
plots were interviewed to determine how they had measured the effectiveness of 
SWC technologies. Accordingly, they had already observed better growth and 
development of crops, particularly along the structures where fertile sediments 
were trapped. They also evaluated that the amount of sediment trapped by the 
structure was very high and would have been lost from the field had that con-
servation structure not been built. Furthermore, during group discussion, par-
ticipants who treated their lands by conservation structures gave witness to the 
group that the technology they have been using improved their land productivity 
and obtained more yield than before. Therefore, farmers were able to differenti-
ate indicators of “acceptance” such as knowledge about introduced SWC tech-
nologies, its effectiveness in arresting soil erosion as well as its potential to im-
prove land productivity. On the other hand, acceptance of the technologies as 
effective measures against soil erosion and as having potential to improve land 
productivity cannot warrant its adoption at the farm level. While acceptance de-
pends more on the design characteristics of technologies as related specifically to 
its effectiveness in arresting soil loss, farm level adoption of the technologies de-
pends also on several socioeconomic and institutional factors [25]. 

Adoption of SWC technologies is a difficult concept to measure. The factors 
affecting adoption determine the sustainable utilization of the measures by the 
farmers [24] [40]. Hence, the newly introduced technologies can be considered 
as adopted if the land users (farmers) continue to utilize them as a part of their 
production system after the external assistance is withdrawn. In the study area, 
almost all the respondents (98.7% of the total) showed willingness to adopt SWC 
measures. However, despite their interest, farmers were asked about the status 
(degree) of use of improved SWC structures. Accordingly, they responded that 
partially removed (41.6%), while 33.8% of them replied that the structures were 
modified (adopted); whereas, only few (7.8%) of them were totally removed. 
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Results obtained from observation and group discussion showed that construc-
tion of introduced SWC measures were time-consuming, high labour-demanding 
and need frequent technical support for design construction. In the study area, 
almost all of the respondents (97.4%) believe that construction and maintenance 
of SWC is their responsibility. They also added that family labour (66.2%), 
community participation (29.9%), labour exchange (2.6%) and financial incen-
tives (1.3%) were the most important means to construct and maintain the SWC 
structures. Moreover, almost all respondents (94.8%) expressed their willingness 
to continue maintaining the established structure and most of their adoption 
judgment of SWC measures was very good (57.1%) and good (41.6%) (Table 5). 

In the study area, the sex of respondents was the potential factors that 
significantly influence the farmers’ knowledge about the presence of SWC 
structures (χ2 = 24.298, P = 0.000); provision of extension service (χ2= 10.461, P 
= 0.001) as well as their frequency of being visited by development agents (χ2= 
12.713, P = 0.013). In addition, farmers’ period of residence in the area is 
significantly influence the provision of extension services (χ2 = 10.619, P = 
0.014). However, age, family size, educational level, landholding size, land size 
adequacy, period of residency, the involvement in local administration, farming 
system, sources of income, relative position in the sub-catchment of house head 
was not significantly influence about farmers’ knowledge about the presence of 
SWC technologies. Moreover, our findings revealed that the farmers’ knowledge 
on the introduced SWC technologies was significantly influenced by their age (χ2 
= 9.686, P = 0.046), farming systems (χ2 = 8.017, P = 0.018), household income 
sources (χ2 = 5.022, P = 0.025), and relative position in the sub-catchment (χ2 = 
18.856, P = 0.000). 

In the study area, though not well organized and implemented improperly, 
farmers have been applied various types of SWC technologies to arrest soil ero-
sion. The most common practices recognized by farmers are soil/stone bund, 
Fanya juu, cut-off drain, waterways, and afforestation. Soil bund is the most 
common and dominant SWC practices applied by farmers which is followed by 
Fanya juu. The potential of the newly introduced SWC technologies to improve 
land productivity and respondents’ intention to maintain the constructed struc-
tures was significantly affected by household income sources (χ2 = 4.102, P = 
0.043), relative position (χ2 = 8.776, P = 0.012). The chi square test result also 
revealed that farmers’ perception on their responsibility of constructing and 
maintaining SWC technologies was found to be significantly influenced by sex of 
respondent (χ2 = 5.091, P = 0.024), household income sources (χ2 = 4.821, P = 
0.028). Besides, our result also showed that the responsible body to construct 
and maintain the structures was significantly depends on sex (χ2 = 17.882, P = 
0.000), landholding size (χ2 = 23.734, P = 0.022), farming system (χ2 = 17.281, P 
= 0.008), income sources (χ2 = 17.281, P = 0.001), relative position in the water-
shed (χ2 = 33.160, P = 0.000). In the study sub-catchment, the status (degree) of 
use of improved SWC structures was assessed. Accordingly, the respondents’ 

 

DOI: 10.4236/as.2019.101005 60 Agricultural Sciences 
 

https://doi.org/10.4236/as.2019.101005


M. D. Alemu et al. 
 

educational level (χ2 = 23.663, P = 0.023), involvement in local administration 
(χ2 = 31.436, P = 0.000), farming systems (χ2 = 21.584, P = 0.001), sources of in-
come (χ2 = 9.357, P = 0.025) and relative position (χ2 = 64.406, P = 0.000) as the 
farmers located in the downstream were found to be the best adopters of the 
newly introduced SWC technologies than the upper and the midstream ones. 
When farmers compared the problem of soil erosion in their farm land after 
conservation structures were built, it was found to be significantly influenced by 
landholding size adequacy (χ2 = 26.143, P = 0.000). Moreover, the chi-square test 
result also indicated that respondents’ adoption judgment of SWC measures was 
significantly influenced by sex (χ2 = 12.590, P = 0.002). Similar findings else-
where [24] [32] also confirmed that adoption of conservation practices alone 
may not lead to sustained land rehabilitation unless the technologies are utilized 
continuously. 

4. Conclusions 

The study was conducted to assess farmers’ perception of soil erosion and adop-
tion of SWC technologies in Geshy sub-catchment of Gojeb River Catchment, 
Ethiopia. The results indicated that almost all of the respondents perceived soil 
erosion as a serious land degradation. However, almost all of them confirmed 
that soil erosion can be controlled. The key causes of soil erosion that realized by 
them were deforestation due to agricultural expansion followed by farm land 
steepness. Soil erosion has resulted in the decline in land productivity, creation 
of rill and gullies on their farm land. In the sub-catchment, to overcome soil ero-
sion problems, the majority of the respondents were actively participated in 
SWC activities voluntarily, taking into account participatory approach. It has 
become increasingly recognized that SWC technologies can only be achieved 
through participatory approach that genuinely involve farmers rather than by 
imposed top to down approach. Participation of the farmers should be a part-
nership leading towards a common goal rather than mistaking community mo-
bilization which may entail failure that erodes farmer’s self-reliance in govern-
ment activities. Moreover, almost all of them are willing to adopt introduced 
SWC technologies and it has been perceived as the most efficient in arresting soil 
erosion. 

In Geshy sub-catchment, the majorities of the farmers have already known 
and practiced various types of introduced SWC technologies (Soil bund, Fanya 
juu, cut-off drain, waterways, and afforestation) before the implementation of 
sustainable land management program. Besides frequent technical assistance, 
almost all of the respondents strongly believed that construction and mainte-
nance of SWC activities is farmers’ responsibility. Hence, almost all respondents 
(94.8%) expressed their willingness to continue maintaining the established 
structures with their very good adoption judgment of technologies. Therefore, 
farm-level adoption of technologies is the decisive element for the success of a 
watershed management intervention. However, the study finding showed that 

 

DOI: 10.4236/as.2019.101005 61 Agricultural Sciences 
 

https://doi.org/10.4236/as.2019.101005


M. D. Alemu et al. 
 

construction of introduced SWC technologies was time-consuming, and high 
labour-demanding and needs frequent technical support for design construction 
for their sustainability. The most significant factors that need immediate con-
cern for SWC activities are carefully designed and constructed structures with 
full farmers’ participation derived from farmers’ conviction. In addition to the 
investigation of farmers’ perception of soil erosion and adoption option, the 
technical specification of SWC technologies should be evaluated in terms of de-
sign and their effects on soil-water resources and effectiveness in controlling 
erosion quantitatively. 
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