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Abstract  

Natural resources have been degrading due to intensive agricultural activities in many 

developing countries. To rehabilitate the degraded natural resources and to improve 

productivity, watershed management practices have became the key approach to minimize 

loss of such resources. In Ethiopia the government has tried to implement soil and water 

conservation (SWC) measures through community campaign. The study examined the 

implication of watershed management practices on the productivity of smallholder farmers 

in Hidabu Abote Woreda, North Shewa, Oromia regional State, Ethiopia. The study 

employed a mixture of qualitative and quantitative methods. Data was generated through 

household (HH) survey, key informant interviews, focuses group discussion and observation. 

The quantitative data were generated from 266 household, where the sample sized 

detrained by standard method. Additionally, tables, graphs, narrative method, Pearson chi-

square was used to examine the association between the activities of WSM and land 

productivity. The analysis shows that, physical SWC, biological measures and agronomic 

practices and moisture retention structures were the most commonly implemented 

activities to conserve natural resources thereby increase land productivities and improved 

smallholder farmer’s livelihood. The Pearson Chi-square statistical analysis revealed that all 

these activities have considerable role in increasing particularly crop yields by settling down 

the eroded soil as silt which is too essential for crop production of smallholder farmers. The 

policy makers and actors emphasize on solving the limitation through providing technical 

or action oriented training and awareness creation for farmenr are the key reccomondation 

finded.  

 

Key Words: Hidabu Abote Woreda, Watershed management, Productivity, Soil and Water 

conservation, Smallholder farmers 

 

 

 

 

 

This work is licensed to the publisher under the Creative Commons Attributions License 4.0 



655 

 

Introduction 
In developed countries the objective of 

watershed management practice is to 

enhance water quality and quantity and to 

control torrent from hillside. The objective 

of watershed management is to restore and 

rehabilitate the degraded natural resources 

(Wolancho, 2015). According to Dechasa 

(2012), agricultural land productivities in 

developing countries are strongly 

decreased because of land degradation. 

After agenda 21 of Rio (Brazil 

Environmental Conference) the theory of 

harmonizing natural resources 

conservation and development had arisen. 

Accordingly, development without 

conservation is recognized as self-

destructive and conservation without 

development also recognizes as 

unaffordable. (Sheng, 1994).  

The African Highland Initiatives (AHI) 

is the program that emphasis on the 

natural resources conservation associated 

with integrated watershed management in 

many African countries including 

Ethiopia by improving income of 

community related to watershed 

management (German et al., 2007). 

Subsistence livelihood of smallholder 

farmers could be improved by 

implementing practices of natural 

resource conservation activities within 

small scale watershed (Legesse et al., 

2018). 

In connection to this, Ethiopia has 

experienced natural resource degradation 

because of overgrazing, concurrent 

drought, climate change, inappropriate 

land use and overcapacity of human and 

livestock population in particular area 

(Tesfaye et al., 2018). However, starting 

from 1970s watershed management 

practices have been implemented on 

farmlands and sloppy areas to reduce soil 

erosion, water scarcity, impact of flood 

through rehabilitating degraded natural 

resources by implementing watershed 

management practices since 1970´s 

(Damene et al., 2013; Wolancho, 2015).  

The practices of watershed 

management effective in Ethiopia and 

elsewhere is associated with farmers’ 

livelihood and maintain natural resources 

like water, land and forest which enhance 

income even if holding small farmland 

plot and to attain benefit like energy 

saving, livestock production, nursery site 

and gain environmental service (Tesfaye 

et al., 2018). Consequently, community 

based watershed management approach 

was established in Ethiopia with different 

guidelines and criterion. According to 

guidelines and criterion, firstly identifying 

site and implement practices provided by 

this approach with communities using 

local tools to alleviate impact of flood, 

water scarcity and soil erosion that 

contribute for the productivity of 

smallholder farmers (Kassa, 2018). 

Furthermore, in northern and central part 

of Ethiopia watershed management 

activities has been practicing in rural areas 

to improve deteriorated of water, 

vegetation and soil fertility particularly in 

highland areas. Starting from 2013 the 

rehabilitation and natural resources 

conservation activities as WSM practice 

have been employed through campaign of 

local community. Local communities 

mobilized annually through extended 

message from government to woreda and 

kebeles to do watershed management 

activities like biological and physical 

water and soil conservation activities, 

using traditional/local equipment within 

prepared time frame that to be 

accomplished in thirty (30) consecutive 

days. 
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With this concept, in Oromia region, 

North Shewa Zone, Hidabu Abote 

Woreda, land degradation, fertile soil 

erosion and loss of natural resources have 

been viewed. Although this woreda 

experienced with good watershed 

management practices, it is not achieve 

until expected result (Bedada et al., 2020). 

Although different WSM activities have 

been done on 14,300 ha (HAWANRO, 

2020) starting from 2013 in this woreda, 

an expected result has not viewed.  

There is paucity of studies undertaken 

on the WSM practices and productivities 

of smallholder farmers in the woreda. 

Therefore, the study investigated the 

practices implemented and its implication 

on on the productivity through improving 

soil fertility by trappinf soil on either 

farmland or grazing land of the part of 

watershed. 
 

Method and Materials 

Description of Study Area  
Location and Geography: Hidabu Abote 

woreda is located in North Shewa Zone, 

Oromia regional state, Ethiopia. In 

geographical term the woreda is located 

between 9°48'30'' –10°4'40''N latitude and 

38°24'00''– 38°40'12'' E longitude at about 

147 km from the national capital, Addis 

Ababa to north direction and 42 km from 

zonal capital, Fitche (Figure 2). The town 

of the woreda is Ejere and the woreda has 

19 rural and 1 urban kebeles. Namely, the 

study kebeles include Yaya Marami and 

Yaya Dhaka Bora.

 
Fig. 1: Location map of the study area 
Source: Ethio-GIS, 2013 
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Agro-ecology and Topography: The 

agro-ecological zone of the woreda 

stretches between dega (cool, humid 

highlands, 2300 to 2963 m a.s.l.), weyna 

dega (mild, sub-humid highlands, 1500 to 

2300 m a.s.l.), and kola (warm, semi-arid, 

lowlands, 1110 to 1500 m a.s.l.) that cover 

about 12.9%, 73.4% and 13.7%, 

respectively (Figure 2). Digital elevation 

Model (DEM) data based analysis, the 

study woreda has very diverse slope, 

ranging from flat lands (<3%, mostly 

physical SWC not required) slope that 

account 8% up to very steep (>60%) slope 

although the proportion is too small 

(<0.1%). Area having slope from 3-8%, 

15% - 30% and 30% - 60% account about 

45.9%, 17%, 23% and 6% (Figure 2). 

From theses we can learn that majority of 

study woreda need proper watershed 

management and implementation of SWC 

practices (DEM data analysis using 

ArcMap).     

The topography of the woreda is 

rugged and up and down feature that 

contain several sub watersheds which 

contribute to major rivers. High land part 

of the woreda provided water for 

downstream and more eroded than the 

middle part. Middle part of this woreda is 

potentially productive, less soil erosion 

visible and it contribute huge yield of 

crops productivity either for consumption 

or for market. Lowland part of the woreda 

following Jemma River extensively 

covered with bushes, shrubs and some 

agricultural plots and grazing land which 

is less productive due to the large amount 

of soil erosion (HAWANRO, 2019).

 
Fig. 2: Agro ecology (A) and slope class (B) maps of the study area 

 

Land use Land Cover and Economic 
Activities: According to the report of 

HAWLAUO (2020), the total area of this 

woreda is 50,381.9 ha and four major 

watersheds stretched from south direction 

to north ward aspect that contributes to 

Jemma River. The major watersheds of 

this woreda are Indiris and Aleltu river 
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watershed, while Bite and Lega Bofa is the 

minor river watershed. The major land 

use/land cover (LULC) of the woreda 

include farmlands (rainfed and irrigated), 

forestlands (plantation and natural), 

shrublands, grazing/grasslands, 

settlements, bare lands and other 

miscellaneous land uses/covers. 

According to woreda Land 

Administration and Use Office (2018) 

report, the proportion of land under 

different LULC varies ranging from 

58.4% (covering 29,428 ha) in cases of 

farmlands to 0.7% (that covered 355 ha) in 

cases miscellaneous LULC types. The 

second LULC next to farmlands are 

settlements that covered 8,446.5 ha or 

account about 16.8% of the overall 

LULCs and followed by shrublands 

(4,236 ha), forest lands (4,032 ha), 

grazing/grasslands (2,868 ha) and bare 

lands (1,016.4 ha). 

On the other hand, since the agro-

ecological area of the woreda is suitable 

for agricultural productivity, farmers 

basically rely on mixed agricultural 

system by engaging both on crop and 

livestock production. Therefore, the 

mixed agricultural system is the major 

economic means that employed by 

majority of the smallholder farmers, but 

the farmers basically depend on traditional 

ways. The major crop types producted in 

the woreda include: teff, sorghums, wheat, 

barley, maize, pea, beans and other 

vegetables produced using small scale 

irrigation like potato, tomato, green 

pepper, cabbage, lettuce, beetroot and 

onion. Moreover, livestock production 

also practiced, which include cattle, goat, 

sheep, horse, donkey, poultry and 

beekeeping. The woreda mainly covered 

by clay (51%), silty (35%) and sand (14%) 

soil types whose pH ranging from 4.5 to 

6.8. The woreda also has diverse climatic 

condition where the annual mean 

temperature is ranging from 13°C to 20°C 

and the mean annual rainfall varying from 

800 to 1200 mm (HAWANRO, 2019).    
Method of the study  
Sources of Data: The data for this study 

was obtained from primary and secondary 

sources. Primary quantitative data were 

gained from household survey focusing on 

watershed management practiced by 

smallholder farmers and concerned 

expertise. Additional information tracked 

through focused group discussion (FGD), 

Key informant interviews (KII) and field 

observation. On the other hand, secondary 

data were also gained from different 

reports (HAWANRO, 2019; 

HAWANRO, 2020) which helpful to 

address the objective of the study and 

explored implemented activities, identify 

constraints and examine role of watershed 

management in smallholders’ livelihood. 

Sampling Procedure and Techniques: In 

the study, a multi-stage sampling 

technique was applied. Therefore, firstly 

the woreda was purposively selected and 

then from 19 rural kebeles of the woreda 

two kebeles were purposefully selected. 

Selection of sample kebeles based on 

criteria, i.e., agro-ecology and experience 

in WSMP. As more WSM intervention 

exist in weyna dega and dega, one kebele 

selected from each with due consideration 

to geographic distribution (Figure 2). The 

main cause to selection such agro-ecology 

was to examine different watershed 

management practices implemented in 

study area. Perhaps, the practice 

implemented at each agro-ecology may 

slightly different. Regarding to this, high 

land areas obtain more rain than other. 

Therefore, the practices which is 

compatible (for instance, outward hill 
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terrace and other structures which is used 

for condensation and refine water) at high 

rain fall have employed in high land agro-

ecology and leveled structures has 

implemented at weyna dega area. Thirdly, 

sample of households of two kebeles were 

selected by using simple random sampling 

technique using community list of the 

kebele. In this process, sampling interval 

was established and then survey 

respondents were randomly selected using 

the interval with 10% reserve so as to 

replaces those who were not around 

during interview.   

Survey Households Sample Size 
Determination: In this study, to get 

representative sample size, the formula 

adopted by Kothari (2004) was employed 

to determine the study sample size. In the 

study 5% precision level, i.e., 95% 

confidential level was applied. As shown 

in (table 1), their estimation yielded 266 

sample sizes using the formula given 

below. In order to ensure sufficient data 

collection, large number of sample size 

considered to minimize error occurs in the 

study. From the total of HHs of 1185 in 

the two kebeles, 266 sample size have 

determined using the standardised 

formula. 

                                                      

Results and Discussion  

Watershed Management (Soil and 

Water Conservation) Practices and its 

Implication in Productivities  
Physical Measures 
Stone Faced Soil Bunds: It is physical 

measure which is constructed to create 

barrier for runoff and slows down runoff 

to retain or maintain water in the soil. The 

practice involves supporting soil bund 

with stone at lower side of the bund with 

stone. According to the analysis in table 2, 

from the total respondents 92.9% 

practiced stone faced soil bund on own 

pilot of lands.  All survey (100%) 

respondents who implemented stone faced 

soil bund practice acknowledged 

importance of the structure to enhance 

crop production.  The statistical analysis 

in table 2 shows that (X2 = 250, P = 0. 000) 

there is significant association between 

stone faced soil bunds and crop yield. 

Similarly, the FGD also ensured that the 

practices helped farmers to have 

impressively to improve crop yields.  The 

discussants also added that following 

implementation of the different physical 

SWC structures remarkable improvement 

observed on the natural environment and 

resources which manifested through 

improvement in crops yield, water 

availability, soil fertility and soil moisture. 

This result compares with the study of 

Teressa and Guteta, (2018) which showed 

that physical SWC measures improved 

soil fertility and moisture and significantly 

enhanced crop yields and food security of 

smallholder farmers.   In relation to this, 

Asnake and Elias (2019) reported that 

stone faced soil bund plays considerable 

role in enhancing soil nutrients and 

moisture by reducing runoff and thereby 

contributed in increasing crop yield. 

Soil Bunds:  It is physical structure done 

at area where stone is unavailable. 

Farmers use soil alone to construct bunds 

instead of stone to control erosion by 

hindering water runoff on farmlands. The 

survey showed that, from the total 

respondents 95.1% practice soil bund on 

their own farmlands and grazing lands 

particularly on farmlands that devoid of 

stone (table 2). Like the case of stone 

faced soil bund, the statistical test showed 

significant association between soil bund 

and crop yield (X2  = 131.29, P = 0.000). 

From this one can deduces that application 
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of soil bund on farmlands possibly helps 

to improve the livelihood of smallholder 

farmers. Similarly, a study of Taye et al., 

(2015) revealed that application of soil 

and stone bunds significantly reduced 

runoff and soil erosion both on cultivation 

and grazing land and enhanced production 

and productivity.  

Stone Bunds: On the other hand, at the 

area where abundant stone available the 

farmers practice stone bund measures to 

control runoff, flood and erosion. From 

the total household respondents 96.2% 

practiced stone bunds on their own 

farmlands and all (100%) respondents 

reported that is the practice helped to 

enhance crop production. The statistical 

test of the survey data indicated significant 

association between stone bund and crop 

yields (X2 = 114.09, P = 0.000).   

Check Dam: It is the small dam 

constructed across the water flow to 

reduce runoff velocity and gully 

development. The survey revealed that 

most (91.4%) respondents construct check 

dams whenever gully or rills developed on 

their farmlands by using stone, 

brushwood, thrush, wood log, plants like 

sisal (table 2). Some farmers occasionally 

apply gabion and cement mortar on 

aggressive gullies provided that they got 

support from government or NGOs.  The 

statistical test of survey data analysis 

showed that check dam application has 

significant association (X2 = 67.28, 

P=0.000) with the land productivity. 

Cut-off Drain: This structure constructed 

across slope of the land to intercept runoff 

from upstream and safely dispose to water 

ways or rivers so as to diminish erosion 

and damage of resources at downstream. 

The majority (95.5%) of survey 

respondents indicated that they are 

practicing cutoff drain, particularly on 

farmlands so as to minimize impact of soil 

erosion. In general term, the statistical 

analysis showed that, the physical 

activities implemented on farmlands and 

grazing lands have great contribution in 

the crop productivities (X2 = 92.74, P = 

0.000) as confirmed by over 90% of 

respondents who indicated that the 

activities significantly changed and 

improved their production. The KII and 

FGD also confirmed the finding of the 

household survey. In addition to this, KII 

verified that most of the farmers 

implemented cut-off drain, bunds and 

check dam by hybriding improved and 

traditional methods as farmers don’t get 

sufficient training to fully engage in 

improved practice. 

 

Table 1: Survey HHs participation on physical SWC measures and perception on the 

importance of the practice on crop yield 
Activities HHs practicing WSM activeties Does the implementation of practice 

improve crop yield? 

      Yes      No      Yes X2 P-value 

Count % Count % Count % 

Soil faced stone 

bunds 

247 92.9 19 7.1 248 100  250.98 0.000 

Soil bund 253 95.1 13 4.9 253 100 131.29 0.000 

Stone bunds 256 96.2 10 3.8 256 100 114.09 0.000 

Check dam 243 91.4 23 8.6 243 100 67.28 0.000 

Cut-off drain  254 95.5 12 4.5 254 100 92.74 0.000 
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Biological Measures 
Vegetation Strip: It is narrow strip of 

plants either naturally grows or planed 

which laid out on contour and graded land. 

The study analysis indicated in table 3 

shows that 27.8% of the respondents were 

experienced with grass/vegetation strip 

planting or living naturally growing plants 

along strips as part of WSM practice. 

Almost all survey households (100%) who 

practiced vegetation strip reported that the 

practice enhances crop yields. In line with 

this, the respondents indicated that the 

practices is very important in terms of 

improving crop yield as verified by 

statistical test which revealed significant 

association (X2 = 261.05, P = 0.000) with 

the crop yield. In addition, the respondents 

confirmed as biological practices have 

impressive role in forage management, 

control land degradation, improve soil 

fertility and micro-climate. 

Planting Along Physical Structure: 
Table 3, depicted that from the 

respondents 11.7% have been practicing 

planting different species of trees and 

types of grasses along physical SWC 

structures for stabilization purpose either 

the plants used for forage or not. Planting 

different species of trees and grasses along 

constructed physical structures like 

Trilusern (adadi), Sesbania Sesban, and 

trees which has not negatively affect crop 

production like acacia species such as 

Acia albida, garbi and etc. Farmers who 

implemented the activity confirmed that 

planting of physical SWC structures with 

grass and other materials play important 

role in improving crop yield as it reduce 

frequent destruction of the structure and 

thereby reduce soil erosion and maintain 

crop yield. Analysis of data generated 

from respondents practicing this activity 

revealed as significant association with 

crop yield (X2 = 38.51, P = 0.000). 

However, as the analysis showed the 

adoption of planting physical SWC 

structures with plant material to stabilize 

the structures is very low, which calls for 

more extension work so as to ensure 

sustainability of the intervention and 

reduce labor need to maintain the 

structuere. KII and FGD participants also 

underlined that adoption of the practice is 

very low due to lack understanding and 

basic knowledge. Regarding to this, the 

empirical studies results shows that, 

biological practices primarily elephant 

grass, Sesbania sasben, Vetiver grasses, 

Giant reed grass and Sisal grasses are 

important for degraded soil rehabilitation 

and improve soil properties. Similarly, the 

biological SWC interventions are very 

vital in order to stabilize active gullies as 

well as reduce soil loss from gully side 

(Ashami 2020; Sinore et al., 2018).

  

Table 3: Survey households implementing biological measures and their perception on the 

importance of the practice on crop yield 
Activities Households practicing biological 

measures 

Proportion of respondents who reported 

that the biological measures helped in 

improving crop yields 

      Yes      No      Yes X2 P-value 

Count   % Count   % Count   % 

Grass/Vegetation Strip 74 27.8 193 72.2 74 100 261.05 0.000 

Planting along 

physical structure 

31 11.7 235 88.3 31 100 38.52 0.000 
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Agronomic Management Measurements 
Strip Cropping: Among several crop 

management practices; strip cropping is 

relatively minimally employed in the 

study area. Accordingly, as shown in table 

4, the survey data analysis revealed that 

only 32.3% respondents have been 

practicing strip cropping on farmland. 

However, farmers who have been 

implementing strip cropping (100%) 

indicated as it is enhance crop yieds. The 

statistical analysis result indicated that the 

practice has significant association with 

the crop yields (X2 = 261.05, P = 0.000).   

Crop Rotation: Crop rotation is among 

cultural practice in most parts of the 

country including study area. Therefore, 

of the respondents 82% have been 

implementing crop rotation (Table 4). 

Among the respondents who practiced 

crop rotation, all (100%) replied that it 

enhance crop yield as verified by the 

statistical test which shows that crop 

rotation has significant association with 

crop yield (X2 = 266.00, P = 0.000). 

Similarly, FGD showed that crop rotation 

has better benefit to increase crop yields, 

and improve soil fertility. However, 

farmland shortage jeopardized proper 

application of crop rotation practice, as 

they have to repeatedly plant crop used for 

home consumption.     

Fallowing: It is the other culturally 

existing agronomic practices in the study 

area and elsewhere implemented for the 

purpose of restoring fertility of farmland. 

Table 4 shows, among the respondents 

17.3% were applied fallowing. Although 

the statistical analysis test result using the 

data generated from farmers practicing 

this activity showed significant 

association (X2 = 266.00, P = 0.000) 

between application of the practices and 

crop yield crop, the application level is 

very low. FGD result showed that 

fallowing activity help in self restoration 

of soil fertility. However, the practice has 

been significantly declining due to 

shortage of farmlands. The participants 

emphasized that only few farmers’ 

particularly those who have relatively 

large size of farmland have been applying 

fallowing. In connection to this, due to 

shortage of farmlands and grazing land 

farmers forced to cultivate their land 

without fallowing (Damene et al., 2012; 

Teressa and Guteta 2018).     

Retain Crop Residue on Farmland:  
Table 13 shows, among the respondents 

33.1% retain crop residue on the 

farmlands owing its effect on crop yield as 

verified through the statistical test 

revealed significant associating between 

crop yield and the practice (X2 = 248.72, P 

= 0.000). According to the FGD, farmers 

of the study area slightly practice the 

activity due to lack of basic knowledge 

about benefit of retaining crop residues on 

farmland, in addition shortage livestock 

feed force farmers to remove the residue 

to uses it as animal feed. This result is the 

same with the empirical study of Verhulst 

et al. (2009) which repoted the removal 

and burning of crop residue considerably 

affect the soil structure that trigger to soil 

erosion.     

Contour Ploughing: It is the agronomic 

land management practice which is 

strongly tied with ploughing activities. 

Table 4 shows, among entire respondents 

71.8% have been applying contour 

ploughing. Likewise, all respondents who 

applied contour ploughing (100%) replied 

as contour ploughing has considerable 

role in crop yields improvement. The 

statistical analysis in table 4 shows, it is 

significant association with the crop yield 

(X2 = 266.00, P = 0.000). Likewise FGD 

Ethiopian Journal of Environmental Studies and Management Volume 15 No.5, 2022 



663 

 

results also showed that contour 

ploughing help in minimizing erosion and 

ensure suitable crop production.   

Planting Agroforestry on Farmland: 
Table 4 shows, among respondents 84.6% 

practiced agroforestry tree planting on 

their own farmlands. From the 

respondents who practiced this activity, 

100% of them aknowlaged that the 

practice has greate role for crop 

productivity. The statistical analysis in 

table 4 shows, application of the practices 

is significant association with crop yield 

(X2 = 266.00, P = 0.000).  FGD result also 

verified that planting of agroforestry trees 

on farmlands has impressive role for soil 

moisture improvment, serve as shadow to 

human and animals and some species used 

as fodder for the livestock. Therefore, this 

result is the same with the empirical study 

of Mengistu and Assefa (2020). which 

presents that, the major agronomic 

practices of SWC in Ethiopia were 

included strip cropping, mixed cropping, 

intercropping, contour plough, crop 

rotation, fallowing and conservation 

tillage agroforestry and these are control 

impact of raindrop from soil which caused 

splash and sheet erosion on farmland. In 

addition, agronomic practice have great 

role in order to improve and enrich soil 

fertility and soil stability.  

According to Ali and Surur (2012), 

traditional SWC include fallowing, 

contour ploughing, retain crop residue, 

develop cutoff drain and ditches, mixing 

and strip cropping are the traditional 

practices to alleviate soil erosion and 

water loss. Consequently, these traditional 

SWC practices significantly maintain soil 

fertility, water availability, add soil 

moisture and enhance productivity.

   

 

Table 4: Survey households implementing agronomic measures and their perception on the 

importance of the practice on crop yield 
Agronomic measuers  Households practicing 

agronomic practices 

Households reported that the agronomic 

practices helped in improving crop 

yields 

      Yes      No      Yes X2 P-value 

Count % Count % Count % 

Strip cropping 86 32.3 180 67.7 86 100 261.45 .000 

Fallowing 46 17.3 220 82.7 46 100 266.00 .000 

Retain crop residue 88 33.1 178 66.9 88 100 248.72 .000 

Contour ploughing 191 71.8 75 28.2 191 100 266.00 .000 

Planting agroforestry on 

farmland 

225 84.6 41 15.4 225 100 266.00 .000 

Crop rotation 218 82 48 18 218 100 266.00 .000 

  

Physical Moisture Retention Structures  
Few (10.5%) respondents reported 

that they are involved in construction of 

physical SWC structures like trench, eye 

brow basins, micro basins and hiring 

bones on communal lands. 

Trenches: the result of KII, FGD and 

observation shows in the same manner, it 

is the part of moisture retention structure 

which is large and deep pit constructed to 

harvest and store runoff along the contour. 

In study area this structure practiced to 
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collect water runoff. This structure has 

done by campaign or mass of local 

community on communal land, non-

farmland or severely degraded areas to 

collect and store water. Although trenches 

applied for several aims, it has only 

performed for water collection and store to 

increase soil moisture of the farmland 

sometimes planting grass and trees on it. 

Similarly, trenches significantly reduced 

runoff and loss of soil resources both on 

cultivation and grazing land (Taye et al., 

2015). 

Eye Brow Basin: It is circular large 

terraces constructed by stone at the area 

which have not enough rainfall. 

According to the results of KII, FGD and 

observation shows that, in study area, 

dried water springs and new springs 

emerged by the result of such like 

structures due to its aim is to collect and 

trapped runoff water particularly in weyna 

dega of study area.   

Micro Basin: It is small and circular 

structure constructed by stone for planting 

trees and this is also collect and trapped 

water runoff to increase soil moisture. KII 

and FGD results whows, this structure has 

practiced particularly on communal land 

by the labor participation of local 

community. This is employed in the 

weynadaga of study area where have 

medium rainfall and on shallow soil areas. 

Hiring Bones: It is small trapezoidal 

structure constructed along the contour on 

gentle slope to collect water runoff. In 

study area this was also practiced by group 

on communal land and severely degraded 

area and by this work all KII and FGD 

witness as the moisture of soil was 

improved and new springs were emerged. 

Similarly, half-moon and improved pit 

were practiced in the study area by the 

campaign of community on the communal 

land and more degraded area following 

respected watershed. 

All presented above physical moisture 

retention structures have been 

implementing on non-farm land, 

communal land and severely 

degraded/eroded areas. Regarding this, as 

the KII explained that individual person 

did not more apply such kind of moisture 

retention structures due to lack of 

knowledge, land resource and skill to 

construct it. However, at the areas where 

these structures employed was 

significantly changed by soil moisture and 

water availability. Physical SWC 

structures like micro basin, improved pit, 

fanya-juu terraces and eyebrow basin have 

been practiced in Ethiopia in the water or 

rain shortage agro ecology to trap soil and 

water (Gadisa et al., 2021).  
 

Conclusion  

Watershed management practices are 

key approach in natural resources 

conservation and rehabilitation 

particularly in degraded areas, which is 

true for Ethiopia. This study had deeply 

examined the implication of WSM 

practices including physical measures like 

stone faced soil bunds, soil bunds, stone 

bunds, check dam, cutoff and drain (water 

ways), biological measures such as 

vegetation strip and planting along 

physical structure, agronomic practicing 

like strip cropping, crop rotation and 

fallowing, retaining crop residue, contour 

ploughing, and planting agro-forestry 

trees on farmlands and moisture retention 

structures like trench, eye brow basins, 

micro basins, hiring bones, half-moon and 

improved pits constructed on hilly area of 

individual and communal lands are too 

substantial in improving particularly crop 

productivity. Next to crop productivity 
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improvemet, considerable improvement 

of natural recourses conservation and 

environmental status is also the result of 

WSM practices. Therefore, it is important 

to provide adequate technical training (to 

construct the physical structures) and 

considering indigenous knowledge of the 

community is critically required and the 

actors need to provide material (e.g., farm 

tools) support to enhance implementation 

of the practice by mobilizing resources 

from government and NGOs like SLM, 

CALM, AGP programmes. 

 

References 

Ali, M. and Surur, K. (2012). Soil and 

water Conservation Management 

through Indigenous and 

Traditional Practices in Ethiopia: 

A Case Study. Ethiopian Journal 

of Environmental Studies and 

Management, 5(4).  

Ashami, F.M. (2020). Watershed 

Management Adoption and Socio-

Ecological-Livelihood 

Implications. Phd Dissertation, 

Addis Ababa University, Ethiopia. 

Asnake, B. and Elias, E. (2019). Effect of 

Soil and Water Conservation 

(SWC) Measures on Soil Nutrient 

and Moisture Status, a Case of 

Two Selected Watershed. Journal 

of Agricultural Extension and 

Rural Development, 11(4): 85 – 

93.  

Bedada, E., Esimo, F. and Muluneh A. 

(2020). Effects of Area Closure on 

Selected Soil Physico-Chemical 

Properties in Hidabu Abote 

District, North Shewa Zone, 

Oromia. Journal of Energy, 

Environmental and Chemical 

Engineering, 5(1): 1-9. 

Damene, S., Vlek, P.L.G. and Tamene, L. 

(2012). Performance of farmland 

terraces in maintaining soil 

fertility: A case of Lake Maybar 

watershed in Wello, northern 

highlands of Ethiopian. Journal of 

Life Science, 6(55): 2151-2161. 

DOI:10.17265/1934-

7391/2012.11.010 

Damene, S., Vlek, P. L. G. and Tamene, 

L. (2013). Performance of 

exclosure in restoring soil fertility: 

A case of Gubalafto district in 

North Wello Zone, northern 

highlands of Ethiopia. CATENA, 

101: 136-142.  

Dechasa, A. (2012). Watershed 

Management, MA thesis, Addisa 

Ababa University, Addis Ababa 

Ethiopia. 

Gadisa, N. and Midega, T. (2021). Soil 

and Water Conservation Measures 

in Ethiopia: Importance and 

Adoption Challenges. World 

Journal of 21 Agriculture and Soil 

Science, 6(3): DOI: 

10.33552/WJASS.2021.06.00063

6.    

German, L., Mansoor, H., Alemu, G., 

Mazengia, W., Amede T. and 

Stroud, A. (2007). Participatory 

Integrated watershed 

management: Evolution of 

Concepts and methods in Eco 

regional program of Eastern 

African Highlands, Agricultural 

Systems, 94: 189–204.  

HAWANRO (2019). Annual report. 

Unpublished, Ejere, Ethiopia 

HAWANRO (2020). Annual report. 

Unpublished, Ejere, Ethiopia. 

Kassa, W.A. (2018). Determinants and 

challenges of rural livelihood 

diversification in Ethiopia. 

The Implication of Watershed Management Practices……….…Dagne 



666 

 

Journal of Agricultural Extension 

and Rural Development, 11(2): 

17-24. 

Legesse, A., Bogale, M. and Likisa, D. 

(2018). Impacts of Community 

Based Watershed Management on 

Land Use/Cover Change at Elemo 

Micro-Watershed, Southern 

Ethiopia. American Journal of 

Environmental Protection, 

6(3):59-67.  

Mengistu, F. and Assefa, E. (2020). 

Towards sustaining watershed 

management practices in Ethiopia: 

A synthesis of local perception, 

community participation, adoption 

and livelihoods. Environmental 

Science and Policy, (112): 414-

430. 

Sheng, T.C. (1994). Challenges and 

Strategies of Integrated Watershed 

Management in Developing 

Countries. New Delhi, India. 

Simister, N. (201 7). Basic Tools for Data 

Collection. Intrac for civil society. 

Sinore, T., Kissi, E. and Aticho, A. (2018). 

The Effect of Biological Soil 

Conservation Practice and 

Community Perception Toward 

these Practices in the Lemo 

District of Southern Ethiopia. 

International Soil and Water 

Conservation Research, 6: 123-

130.   

Taye, G., Poesen, J., Vanmaerck, M., 

Wesemael, B., Martens, L., Teka, 

D., Nyssen, J., Deckers, J., 

Vanacker, V., Hagerewyn, N. and 

Hallet, V. (2015). Evolution of the 

Effectiveness of Stone Bunds and 

Trenches in Reducing Run-Off 

and Soil Loss in the Semi-Arid 

Ethiopian Highlands. 59(4):477-

493. 

Teressa, D. and Guteta, E. (2018). The 

Effects of Community Based 

Watershed Management on 

Livelihood Resources for Climate 

Change Adaptation. The Case in 

Gemechis District, Oromiya. 

International Journal of 

Comprehensive Research in 

Biological Sciences, 5(9): 19-32. 

Tesfaye, G., Alamirew, T., Kebede, A. 

and Zeleke, G. (2018). 

Institutional Functionality in 

Participatory Integrated 

Watershed Development of Tana 

Sub-Basin, Ethiopia. 

Tesfaye, G., Debebe, Y. and Yakob, T. 

(2018). Impact of Participatory 

Integrated Watershed 

Management on Hydrological, 

Environment of Watershed and 

Socio-Economic, Case Study at 

Somodo Watershed, South 

Western Ethiopia. International 

Journal of Earth and 

Environmental Sciences, 3(1): 1-7.  

Verhulst, N., Govaerts, B., Verachtert, E., 

Kienle, F., Ortega, L.A., Deckers, 

J., Raes, D. and Sayre, D.K. 

(2009). The Importance of Crop 

Residue Management in 

Mintaining Soil Quality in Zero 

Tillage System; A Comparism 

Between Long term Trials in 

Rainfed and Irrigated Wheat 

System. Mecico. 

Wolancho, K.W. (2015). Evaluating 

Watershed Management Activities 

of Campaign Work in South 

Nation Nationalities and Peoples’ 

National State, Ethiopia, 

Environmental Systems Research.

 

Ethiopian Journal of Environmental Studies and Management Volume 15 No.5, 2022 


