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Abstract

Natural resources have been degrading owing to unwise agricultural activities leading to
declining agricultural production and productivity that in turn deteriorating people
livelihood in many developing countries including Ethiopia. Therefore, watershed
management practices become the key approach to minimize loss of the natural resources,
rehabilitate degrading environment and thereby improve livelihood of the community. The
Ethiopian government has been implementing watershed management intervention with
due focus on soil and water conservation (SWC) measures using community campaign. This
study examined the impacts of watershed management practices on smallholder farmers’
livelihood with Hidabu Abote Woreda, North Shewa, Oromia Regional State, Ethiopia as
case study. A combination of qualitative and quantitative data were generated through
household survey, key informant interviews, focuses group discussion and observation. The
quantitative data were generated from 266 sample households, where the sample sized
detrained by standard method. The data were analyzed using simple descriptive statistics
with Pearson chi-square to examine the association between the watershed management
(WSM) activities and livelihood of smallholder farmers. The study verified that besides
reducing natural resource degradation and WSM have great role in, creating job
opportunity that enhanced income and livelihood of smallholder farmers. The study
attested that the WSM contributed to farmer’s engagement in irrigation, cattle fattening,
beekeeping, forest and tree seedling production as job opportunity and income source using
created natural resource in the developed watersheds.
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farmers
Introduction inappropriate land use change and
Ethiopia has experienced natural overcapacity of human and livestock
resource degradation because of its population in particular areas (Tesfaye et
traditional agricultural based economy, al., 2018a). As the consequents, the
climate change induced recurrent drought, Ethiopia government and its development
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partners initiated soil and water
conservation intervention in sporadic way
on farmlands particularly on sloppy areas
to reduce soil erosion, reduce water
scarcity and impact of flood insecurity by
rehabilitating degraded natural resources
since 1970’s which later followed
watershed management approach
(Damene et al., 2013; Wolancho, 2015;
Damene et al., 2020).

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., 2018b; Wolancho, 2015).
Consequently, community based
watershed management approach
established in Ethiopia 2005, 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 (Gebregziabher et
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al., 2016). Furthermore, in northern and
central part of Ethiopia watershed
management activities has been practicing
in rural areas to improve deteriorated of
water, vegetation, restoring soil fertility in
highland areas like central highlands. On
the other hand, watershed management
practices have critical aspects to
socioeconomic and environmental
sustainability that intern to improve the
livelihood of farmers (Hadi et al., 2021;
Tang and Adekunle, 2022; UN, 2021).
Studies had not explored about the role
of WSM practices toward the livelihood of
the farmers. Therefore, the study was
examined and analyzed the contribution of
watershed management practices for the
livelihood of smallholder farmers.

Materials and Methods
Study Area

Hidabu Abote woreda is located in
North Shewa Zone, Oromia regional state,
Ethiopia. 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 1). The
woreda has 19 rural and 1 urban kebeles.
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Map Of Hidabu Abote Woreda
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Fig. 1: Location map of the study area

The agro-ecological zone of the woreda
stretches between dega (cool, humid
highlands, 2300m to 2963m a.s.l.), weyna
dega (mild, sub-humid highlands, 1500m
to 2300m a.s.l.), and kola (warm, semi-
arid, lowlands, 1110m to 1500m a.s.1.) that
cover about 12.9%, 73.4% and 13.7%,
respectively (Figure 2). Digital elevation
Model (DEM) data based analysis shows
that, 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% respectively
(ref.) (Figure 3). Most parts of the study
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woreda need proper watershed
management and implementation of SWC
practices.

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

Demographic

According to CSA (2017), the total
population of the woreda is 104,442; from
this about 51,030 (48.8%) are males and
53,412 (51.2%) are females and the
households depend on agriculture. As per
the woreda report, the total numbers of
households are 15,086 of which of nearly
89% (13,396) are male headed and the
remaing (11%) are female headed.

Land use land cover and economic
activities:

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 watershed, while
Bite and Lega Bofa is the minor river
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watershed. The major land use/land cover
(LULC) of the woreda include farmlands
(rainfed and irrigated), forestlands
(plantation and natural), shrub lands,
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), respectively.
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On the other hand, since the agro-
ecology of the woreda is suitable for
agricultural productivity, farmers basically
rely on mixed agricultural system by
engaging mixed agricultural system which
is the major economic means that
employed by smallholder farmers. The
major crop types produced 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 1200mm (HAWANRO, 2019).
Methods

The study was applied mixed method
which involved qualitative and
quantitative data collection method.
Source of Data

Source of data for this study was the
primary and secondary data. Primary data
were gained from household survey,
focused group discussion (FGD), Key
informant interviews (KII) and field
observation and secondary data were also
gained from kebele and  district
administration and different reports which
helpful to address the objective of study.
Data Collection

Open ended and close ended
questionnaire was prepared for sample
HHs, expertise, kebele and woreda leaders
to gain reliable information. Moreover,
key informants’ interview (KII) were
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employed from Development Agents
(DAs) of kebeles, Agricultural and Natural
Resource Office and Environmental
Protection, Forest and Climate Change
Authority expertise and leaders of kebeles
to get more accurate data. In total, 13 KII
were conducted, i.e., with 4 DAs, 4 from
Agriculture and Natural Resource Office
and Environmental Protection, Forest and
Climate Change Authority’s Office, 2
kebele leaders, 1 from woreda leader and 2
from leader of watershed committees
which guided by checklist. Furthermore, 4
FGDs were conducted in the two sample
kebeles that involved from different
social/community class. Due to COVID-
19, the number of participants in each FGD
was limited 6 to 8. FGD was guided by
checklist that focus watershed
management (WSM) practices, their
experiences, its benefit, challenges faced
in the implementation of WSM practices,
and contribution of WSM practices for
livelihood of smallholder farmers. Field
observation also employed to substantiate
collected data through questionnaire, key
informant interview and focus group
discussion.
Sampling Procedure

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
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agro-ecology may slightly different.
Regarding to this, high land areas obtain
more rain than other. Therefore, the
practices which 1s compatible (for
instance, outward hill 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 select 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.
Sample Size Determination

To determine sample size, firstly

considering as the good number of sample
size 1s 200-500 is required (Glenn 1992).
Hence, to get representative sample size,
the formula adopted by Kothari (2004) was
employed. In the study 5% precision level,
i.e., 95% confidential level was applied.
Accordingly, 266 sample respondents was
identified from the total of HHs 1185 in the
two kebeles

Data Analysis
The qualitative data was analyzed and
interpreted  through  narrative  and

framework interpretation by explaining
deeply. Moreover, quantitative data was
analyzed using STATA version 14 and
excel software. The descriptive statistics
using tabular, graphs, Pearson Chi- square
test was also employed.

Result and Discussion

Role of Watershed Management Practices
in the Livelihood of Smallholder Farmers
Improve Yields: The SWC activities
improve the yields of smallholder farmers
directly or indirectly. SWC measures
implemented on farmlands, grazing lands
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and non-farmlands played considerable
role to enhance yields and land
productivity. Figure 1A showed that 82%
respondents indicated that WSM practice
has great role in improving yield and land
productivity but 17% and 1% respondents
rated the practices have moderate and
lower role respectively. Similarly, FGD
reported that the WSM particularly the
physical SWC activities considerably
improved crop yield by reducing runoff
and thereby soil erosion.

Biological and agronomic measures are
also likely significantly improving yields
and have positive implication for
improving household’s income as they
improve access to fodder and maintain soil
fertility by reducing erosion, improving in-
situ water availability as well as adding
soil moisture. Therefore, from this it can be
learned that the improved yield and
production helps farmers to improve or
maintain livelihood. Likely, improved soil
fertility by compost and nutrient fixing
plants is mostly suitable and used for
cultivation to obtain more crop yields and
positively improve farmer’s livelihoods
(Kerse, 2017).

Figure 1B shows farmers perception on
yield difference from farmlands with and
without SWC activities that revealed
considerable difference. Accordingly, 80%
respondents rated “good” yield from
farmlands  which SWC  measures
employed compared with farmlands
without SWC practices and the remaining
16%, 3% and 1% respondents rated the
difference as “very good”, “poor” and
“satisfactory”, respectively. In line to this,
Kerse, (2017) affirmed that after WSM
conservation practices being undertaken,
the farmers’ food security improved due to
increase in crop yields.



Ethiopian Journal of Environmental Studies and Management Volume 15 No.3, 2022

H Great role
® moderate role

m Lower role

1% 3%

m Very good
® Good
u Satisfactory

u Poor

Graph A

Graph B

Fig. 3: Contribution of SWC (graph A) in yields and comparing of yield after SWC

implemented (graph B)

Benefits Obtained from Forest/Tree
Products: Smallholder farmers have been
using output of forest from developed
watershed to support their livelihood as
reported by 56.4% respondents (Table 5).
These households indicated that they have
been using forest/trees products from their
land for lumber/timber production and
other construction material. However,
43.6% households indicated that they are
not using forest/trees for income
generation to support the family’s
livelihood as such uses are restricted by
government bodies. Households that using
forest/trees product for firewood (93.2%)
and charcoal (35.7%) production either for
sell or home consumption. The survey
respondents and FGD participants
indicated that they are producing charcoal
from dried/dead trees and other unusable
trees and not from alive trees used for
shade, agro-forestry, soil and water
conserve and used for different purpose.
Great majority sampled respondents
indicated that they have been using
forest/tree ~ products  produced in
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homestead and woodlot for the purpose of
fencing (98.5%) and other construction
purposes including housing (92.9%).
Therefore, forest/tree  preserved in
developed watershed have been playing
considerable role to improve livelihood of
smallholder farmers.

The economic growth of Ethiopia
basically requires forest resources, as
forest products are important for the
industry, construction and  energy
generation. Moreover, forest is important
for income generation like firewood,
honey, forest coffees, fodder, gum, resin,
and beeswax production, traditional
medicine and as coffee shade and thereby
improve farmers livelihood. Although
timber and charcoal extraction is not
allowed, however, using lifeless
plants/tees for timber and charcoal
extraction is recommended so as to
minimize  deforestation and  other
alternative like introducing
woodlot/plantation/ practices has
encouraged (EFCCC, 2020; FAO, 2011).
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Table 1: Forest/trees products used by survey HHs within watershed

Category Yes No
Frequency (N) Percentage (%)  Frequency (N) Percentage (%)

Lumber/timber 150 56.4 116 43.6

Firewood 248 93.2 18 6.8

Charcoal 95 35.7 171 64.3

Fence 262 98.5 4 1.5

Construction 247 92.9 19 7.1

Watershed  Management as  Job to support their livelihood (Table 6). The

Opportunity: Animal/Cattle Fattening:
Like other parts of rural Ethiopia, animal
(cattle) fattening (sometimes production)
is among rural job creation opportunity
practiced using product (grass) watershed
management practice by smallholder
farmers or  unemployed youths.
Accordingly, few (6.8%) survey HHs have
been engaging in cattle fattening (rearing)
organized in user group to uses the income

statistical ~ test revealed  significant
association (X* = 3.4898, P = 0.06)
between cattle fattening based rural job
creation using grass produced in developed
watersheds. KII and FGD also ascertained
that landless and unemployed rural youths
and smallholder farmers engage in group
based cattle fattening (production) using
grass produced in developed watersheds.

Table 2: Watershed management for rural job creation

Types of job creation HHs practiced in the activity Does the practice contribute to

opportunity for survey improve the HHs livelihood

HHs in the watersheds Yes No Yes X? P-value
count % count % count %

Animal/cattle fattening/ 18 6.8 248 932 18 100 3.4898 0.06

rearing

Beekeeping 20 7.5 246 925 20 100 6.86 0.009

Irrigation 75 28.2 191 71.8 74 100 45.44  0.000

Forest and forest products 40 15 226 85 39 100 1493  0.000

production

Tree seedling production 10 3.8 256 96.2 10 100 3.29 0.070

Beekeeping: The youths/farmers engage in
honey and/or bee colony production in the
developed watersheds. Out of the sampled
households, 7.5% reported that engaged
beekeeping using bee forage produced in
the developed watersheds and
acknowledged that they are earning
income from the activity to support their
livelihood (Table 6). The statistical test
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showed significant (X*= 6.86, P = 0.009)
association between job opportunity
created by watershed management
practices and beekeeping. KII and FGD
result  also showed that some
farmers/youths engaged in group based
beekeeping (honey production) using bee
forage produced in developed watersheds.
However, some group failed to continue
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the beekeeping activities due to
disagreement, which is common problem
for group based income generation
activities in many areas in the country
(Yenesew and Debebe, 2019). In relation
to this, Bareke et al., (2014) reported that
integration of  beekeeping with
conservation and rehabilitation of natural
resources could be significant motivation
for communities to participate in natural
resources conservation and rehabilitation
program.

Engagement in irrigation practice:
Irrigation is the crucial activities carried
out in watershed to improve crop
productivity. The household survey
depicted that considerable proportion
(28.2%) of survey respondents engaged in
irrigation practices either in group or
individual base, where they produces
cereal crops mainly wheat and barley as
well as vegetables like potato, tomato,
green pepper, onion, cabbage and beetroot
and carrot. The statistical test depicted
significant association (X? = 45.44, P =
0.000) between job opportunity created
due to watershed management and
irrigation practices. FGD discussants
pointed that irrigation plays considerable
role to improve income and livelihood of
study community due to uses of watershed
development interventions.

KII and FGD revealed that farmers
engaged in irrigation in watershed able to
generate extra income and able to support
their livelihood. The Woreda Agriculture
and Natural Resource Office (2021) report
showed that 278 individuals living in the
sampled kebele are organized in four
groups and formed irrigation cooperatives
and they have been producing perennial
and annual crops. The irrigation activity
helped the beneficiaries and their family to
earn tangible income and improve the
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livelihood of farmers. These farmers able
build improved house, insure food security
and due to the additional income some are
involving in other income generating
activities like petty trading. FAO, (2010)
reported that integration of irrigation and
WSM practice intended to accelerate the
economic growth of rural households.
Forest and forest products production:
Table 6 provided engagement of study
community in forest and its products
production in developed watersheds for
income generation. Regarding this some
survey respondents (15%) reported that
they involved in group based forest and
forest product production in developed
watershed for the purpose of income
generation. Households reported either the
head or other family members (particularly
youths in the families) engaged in forest
and its products production through group
based approach the activity helped the HHs
to support their livelihood. The statistical
analysis conducted to understand the role
of the practices showed significant
association (X? = 14.93, P = 0.000)
between job opportunity created by
watershed management through forest
product production and job creation.
Hence, from this it can be learned well
designed WSM can play important role to
create job opportunity for smallholder
farmers, and landless as well as
unemployed youths so as to earn income
and support their livelihood. The result of
KII and FGD also the same with the above
result. In this regard EFCCC (2020) report
underlined the importance of afforestation
and reforestation as part of watershed
development help to solve unemployment
problem as means of job opportunity
creation in rural areas.

Tree seedling production: Tree seedling
production in group based nursery is also
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another job opportunity in developed
watershed in study area and other rural
Ethiopia. Hence some (3.8%) survey
respondents indicated that either the head
or their family have been involving in tree
seedling production for income generation
through supply to the community to plant
as homestead, woodlot and protected areas
in  watershed under development.
Respondents practicing in tree seedling
production through group based approach
witnessed that the activity played
significant role in supporting their
livelihood. The statistical analysis also
confirmed significant association (X? =
3.29, P = 0.070) between job creation by
tree seedling production and developed
watershed. The Woreda Agriculture and
Natural Resource Office report (2021) and
FGD results revealed that in the study area
two nurseries groups were established and
engaged in tree seedling for income
generation. They indicated that the activity
helped the individuals engaged in nursery
activity to generate income and support
their livelihood. Empirical study by Kerse,
(2017) indicated WSM intervention
significantly — improved income  of
smallholder farmers in the means of honey
production,  vegetable and  spices
production; develop agro-forestry system
integrating with fruit (like avocado,
mango, coffee and orange) production as it
generate surplus benefit and raise income
diversification with employment
opportunities.
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Perennial crop production and WSM
practice: The analysis revealed that aside
to WSM practices the long term crops
production was implemented in the
watersheds which was not common in the
study area. Accordingly, the survey
households indicated unlike the time
before WSM practices they have been
involving in perennial crop production.
For example, the respondents planted
mango (10.5%), avocado (9.4%), banana
(3.8%), orange (10.9%), apple (8.3%),
coffee (6.8%), lemon (2.3%), papaya
(4.1%) and sugarcane (4.1%) for income
generation and home consumption purpose
hence support their livelihood. Of the
respondents those who practiced perennial
crops production the great majority (92% -
100%) confirmed that the perennial crops
they have been producing plays important
role to improve income and livelihood of
engaged households. FGD and KII results
also showed that participation of
households in perennial crops played
important  environmental role like
improving the micro-climate, control soil
erosion and add soil fertility. The perennial
crops also significantly improved income
and livelihood of smallholder farmers
engaged in the crop production. This is
similar with FAQO, (2013) and Misebo,
(2018) finding which indicated that
integration of perennial crops production
with WSM practice significantly improved
income and food security of participating
households beside its role to the
environment.
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Table 3: Perennial crop and its role in livelihood support

Category Proportion respondent practiced Proportion to support livelihood

Yes No Yes No

Count % Count % Count % Count %
Mango 28 10.5 238 89.5 26 92.9 2 7.1
Avocado 25 9.4 241 90.6 23 92 2 8
Banana 10 3.8 256 96.2 10 100 0 0
Orange 29 10.9 237 89.1 28 96.6 1 3.
Apple 22 8.3 244 91.7 22 100 0 0
Coffee 18 6.8 248 93.2 18 100 0 0
Lemon 6 23 260 97.7 6 100 0 0
Sugarcane 11 4.1 255 95.9 11 100 0 0
Papaya 11 4.1 255 95.9 11 100 0 0

Conclusion to solve the problem (shortage) of fodder

Currently, watershed management for livestock feeding. Similarly, WSM

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 practices of WSM
implemented in study area. The practices
identified by the study were physical
measures like stone faced soil bunds, soil
bunds, stone bunds, check dam, cutoff and
drain (water ways). In addition, biological
measures such as vegetation strip and
planting along physical structure were
practiced by local community through
group and individual based approach.
Moreover, study area communities have
been implementing improved agronomic
practicing like strip cropping, crop
rotation, fallowing, retaining crop residue,
contour ploughing, and planting agro-
forestry trees on farmlands.

The results of study was elucidated that,
WSM have great role in improving yields
by applying physical SWC measures in
order to alleviate land degradation in the
means of trapping eroded soil and storing
it on farmland. Developed watershed has
positive implication to enhance forest
products to generate income and in order
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practices  significantly improve the
availability of water (hydrology) and add
the moisture of farmland thereby improve
land productivity and help dried springs to
regenerate  which is  considerable
implication in livelihood of farmers.
Developed watershed is creating job
opportunity particularly for landless
farmers and unemployed youths to earn
their livelihood. In addition, shortage of is
the important factor that hindering the
activities of WSM practices. The study
recommended that practical training,
awareness creation and further discussion
with community on physical, biological
and agronomic measures is critically
required. Moreover, allocation of skilled
development agents (DAs) is also required
so as to aware and filling knowledge gap
of community toward WSM practice.
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