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Abstract

Background and objective: The Ethiopian landscapes' agricultural productivity and food security are seriously
threatened by land degradation. There is still a performance paradox where high coverage does notresultin long-lasting
ecological restoration despite significant investments in soil and water conservation (SWC). In Western Oromia, this
study assessed limitations, resource management, and biophysical land degradation.

Methodology: Three districts (Diga, Gobu Seyo, and Horro) were examined using a multi-stage, mixed-methods
methodology combined with a systems-thinking framework. Field observations, focus groups, and key informant
interviews were used to collect primary data. Secondary geographical and soil-loss data were then added.

Key Findings: Degradation peaks in Diga (42.77% degraded area; >70% severely degraded), with cultivated land
making up more than 55% of the total area in all districts. Open grazing leads to a significant overuse of communal
grazing areas. The species richness of natural forests decreased to 31, whereas the species richness of agroforestry
systems decreased to 12 (dominated by Grevillea robusta and Eucalyptus spp.). Productivity is severely constrained by
rising commercial fertilizer costs, supply delays, acidic soil, and nutrient depletion. Lack of baseline monitoring,
unconfirmed sediment loss, inadequate management, and a lack of native species nurseries all reduce the lifetime of
SWCs.

Conclusion and Recommendations: Without site-calibrated, quality-driven governance, physical conservation is still
unsustainable. Establishing localized biofertilizer and lime-calibration systems, encouraging high-diversity native
agroforestry, introducing controlled cut-and-carry grazing, integrating biophysical monitoring metrics into regional
land management frameworks, and moving from structural quantity to long-term maintenance are some of the top
priorities.

Keywords: Land degradation; Soil and water conservation; Agro-ecology; Soil acidity; Grazing management.

1. Introduction

1.1. Global and National Significance of Land Degradation in Ethiopia

All floral wealth, fauna, land, water, minerals, air and forests etc. which are bestowed to mankind by creator are natural
resources on which life exists directly as well as indirectly (Ali and Kamraju, 2023). These are important for ecosystem
services without which human life, ecological processes, and production and productivities are not possible (FAO,
2021). The natural resources management strategies and how climatic change can cause problems in their sustainability
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are correlated issues that need more emphasis (IPBES, 2018). Issues that warrant land use, management and
conservation planning and strategy for developing countries like Ethiopia are many of which increase in population,
intensification of agricultural land, use of marginal lands, land degradation, encroachment of forest areas are the main
ones (UNCCD, 2022). Improper land use, poor land management practices, population pressure, overgrazing and
deforestation are among the main causes of land degradation in Ethiopia including in the study areas (Pankhurst, 2001).
Therefore, it is accepted that the experience and local knowledge of the land users and local technical staff should be
used to mobilize to identify development priorities and implement plans (FAO, 2021, Pankhurst, 2001, UNCCD, 2022).

Ethiopia is rich in a varied range of agro-ecological zones where a diversity of farming systems is supported (Dejenie
and Kakiso, 2023). Agriculture is a principal part of Ethiopia’s economy which is accounting 40% of Gross Domestic
Product (GDP), 75% of job creation, 80% of exports market, and 70% of raw material for industries (FAO, 2021,
Stellmacher, 2019, UNCCD, 2022). It is dominant by crop, livestock and natural resources. Crop production sub-sector
constitutes a major share in agricultural production and contributes 33.88% of GDP of the country (FAO, 2023). This in
turn clearly demonstrates the significance of crop production in the drive to accelerate economic growth of the country
(Muzari, 2016).

The high rates of soil erosion are attributed to a synergistic combination of natural and anthropogenic pressures
(Jarzebski et al., 2020). Biophysically, the steep slopes, resulting from rapid Pliocene and Pleistocene tectonic uplift,
coupled with intense, erosive rainfall patterns, predispose the land to high rates of erosion (Teku and Derbib, 2025).
Anthropogenic drivers exacerbate this crisis, primarily through high population expansion and subsequent overuse of
resources, leading to deforestation, extensive overgrazing, agricultural systems dominated by open fields, and the
stagnation of agricultural techniques due to the impoverishment of farmers (Muzari, 2016, Tadesse and Hailu, 2024,
Teku and Derbib, 2025). The annual soil loss rate across the country is estimated at 12 tons per hectare, significantly
exceeding the maximum tolerable soil loss rate of 18 tons per hectare per year; cultivated lands often exhibit a much
higher average rate of 42 tons per hectare per year(Alemu, 2025, Terefe et al., 2025).

In response to this existential threat, the Ethiopian government has historically mounted massive conservation efforts
(Dejenie and Kakiso, 2023). Initial large-scale, centrally managed soil conservation programs, incorporating both
physical and biological measures, were launched between 1976 and 1992 (Gadisa and Midega, 2021). Subsequent
initiatives, such as the Sustainable Land Management Projects (SLMP), continued to channel extensive resources toward
combating erosion (Debie, 2024, Weldegebriel et al., 2025). While these campaigns achieved tremendous scale,
reporting area coverage such as 78,000 hectares of soil and stone bunds and 410,000 hectares of area enclosures, the
persistence of severe degradation and soil loss rates far exceeding soil formation capacity demonstrates that the
effectiveness of these vast efforts has been inadequate (Abera and Fayera, 2025, Elias et al., 2026). This performance
shortfall necessitates a rigorous investigation into the mechanisms of failure (Elias et al., 2026).

1.2. Regional Focus: Western Oromia’s Socio-Ecological Landscape

Western Oromia, situated within the mid-sub-humid highlands, represents a critical agricultural zone (Moisa et al,,
2022, Wassie, 2020). The region’s farming systems are characterized by the production of cereals (such as wheat),
pulses, and substantial livestock rearing(Ali et al., 2025), however, this vital resource base is under continuous and
escalating threat. Rapid population growth of both humans and animals leads to acute resource overuse, particularly
overgrazing, resulting in decreased plant production and heightened soil erosion rates (Duguma, 2021, Gidey et al.,
2020).

A critical feature of the environmental crisis in Western Oromia is the pervasive Land Use Change (LUC) (Miju et al,,
2025). Historical analyses confirm the continual expansion of cultivated lands, occurring largely at the direct expense
of crucial forest and grassland ecosystems (Ali et al.,, 2025, Ali and Kamraju, 2023, Haile et al., 2026). This conversion
pressure, driven primarily by population growth and the resultant need for subsistence farming, has created a legacy
effect of environmental degradation (Haile et al., 2026). This conversion displaced populations, which in turn instigated
secondary deforestation and conversion of other lands for resettlement and subsistence agriculture (Weldegebriel et
al,, 2025). The expansion of croplands at the cost of communal resources is not only an ecological problem but also a
deeply political and legal one, contributing to increasing resource conflict and the dwindling condition of communal
lands (Teku and Derbib, 2025, Terefe et al., 2025, UNCCD, 2022).

1.3. Identifying the Research Gap and Stating Objectives

The long history of extensive conservation investment set against the backdrop of persistent, severe degradation reveals
a critical Performance Paradox: high rates of implementation coverage have not translated into commensurate
ecological restoration (Jackson and Hobbs, 2009). Previous research often focused on modeling physical adoption
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factors, but a significant gap remains in rigorously assessing the technical quality of implemented structures and the
institutional governance mechanisms that either promote or undermine their long-term effectiveness. This gap is
exacerbated by the lack of scientific verification, as monitoring often relies on proxy indicators without adequate
baseline data or in-situ measurement of true biophysical outcomes, such as sediment loss.

This investigation aimed to address the extent of biophysical across different land uses in the East and Horo Guduru
Wallaga zones of Western Oromia by integrating biophysical assessments with institutional analysis that constrains the
adoption and maintenance of integrated Natural Resource Management (NRM) practices.

2. Research methodology

2.1. Description of the Study Area

The study was conducted in East Wellega and Horro Guduru Wellega zones of western Oromia. East Wellega zone has
17 rural districts and one town administration while Horro Guduru Wellega zone has 12 rural districts and one
administration. From total districts six and four districts were supported by FSRP project from East Wellega and Horro
Guduru Wellega zones respectively. The three selected districts description of study areas were summarized in table 1
below.

[: Horro Guaru Wellega
- Diga

_ Gobu Seyo

- Horro

11,000,000
l JKm

Figure 1 Map of the study districts

Table 1 Study area descriptions of the addressed districts (Horro district from Horro Guduru Wallaga, and Gobu Seyo
and Diga districts from the East Wallaga zones)

Described Items Horro Gobu Seyo | Diga

Distance from Addis Ababa (km) | 320 265 km 343

Area (km?) 355.81 354.52 595.45

Location Latitude 9034'N 9015'N 903530" N
Longitude 3796'E 36-37°05'E | 3692126 E
Elevation (masl) | 1450-2844 | 1500-1960 | 1000-2500
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Agro-ecology | Highland (%) 43 0 0
Midland (%) 55 79 42
Lowland (%) 2 21 58
Mean Rain fall (mm) 1566 850-1650 1000- 2200
Temperature (°c) 10- 25 13- 27 14- 30
Soil type Loam (%) 65 0 30
Sandy loam (%) | 20 80 40
Clay (%) 15% 20 10
Sandy (%) 20

Source: Diga district data, 2022; Horro district data, 2022; and Gobu Seyo district data; 2022

2.2. Demographic characteristics of the study areas

The in the study areas, the proportion of male population greater tha female population exceptin Horro district whereas
female household headed are less than 25% in the study areas. More than 85% of population were live in the rural
areas which livelihoods of the population based on agriculture. Out of total members of farmers participated in FGD at
least 40% were female households (Table 2).

Table 2 Demographic characteristics of the study areas

Districts | Total population Total household size Population

Male Female | Total Male Female | Total Rural Urban

Gobu Seyo | 35,814 | 40,750 | 76,564 | 5476 659 6135 65,850 | 10,714
Diga 52,520 | 59,585 | 120,105 | 30,088 | 11,125 | 41,213 | 10,550 | 1,555

Horro 70,500 | 71,200 | 141,700 | 5091 802 5893 120,445 | 21,255
Source: Diga district data, 2022; Horro district data, 2022; and Gobu Seyo district data; 2022

2.3. Sites and FGD Selection Methods

The study was applied purposive random sampling techniques. In the first stage, two zones (East Wellega and Horro
Guduru Wellega) were selected purposively based on crop, livestock, natural resource, and agricultural mechanization
potential and availability. In the second stage, the zones stratified into three agro-ecologies (highland, midland and
lowland) based commodities farming systems. In third stage, one district was selected from each agro-ecology randomly
from those similar districts and then two kebeles were selected randomly from each district. Finally, one FGD totally six
FGDs having 10-12 members based on gender issues were organized and the data collection was conducted.

2.4. Data Sources and Collection Techniques

The qualitative and quantitative data types were collected from primary and secondary data sources. The primary data
was collected from smallholder farmers, DAs and experts using PRA tools. The most participatory tools adopted for this
study included: Focus Group Discussion (FGD) and Key Informant Interviews (KII) and this data was collected using
checklists which covering crop production, livestock production, natural resource management, Socio-economics and
agricultural mechanization issues influencing adoption of agricultural technologies into different farming systems. The
secondary data was collected from different published (proceedings, journals, books, etc. and unpublished (secondary
data from zonal and districts offices) for the rational conclusion.

2.5. Methods of Data Analysis

The collected data was analyzed using different quantitative and qualitative techniques such as percentages, means,

rankings, and graphing’s were applied for this data analysis. Besides, systems thinking approaches were also applied
for the analysis.
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3. Results and discussion

3.1. Land allocation for farming systems

According to the secondary data, the proportions of cultivated land in the total land area of the districts were more than
55% (Table 14) which is similar to the FGD results. The data also shows that less than 5% of degraded land (non-
productive land) in all districts while in Diga District it is very serious (42.77%), and more than 70% of cultivated land
is reported as degraded land. The use of farmyard manure to improve soil fertility is a very common and leading use of
organic fertilizers, while composting is becoming increasingly common in most areas (Table 3).

Table 3 Land composition and status in use of fertilizers

Land allocation Gobu Sayo Diga Horro

Area (ha) | Proportion | Area (ha) | Proportion | Area (ha) | Proportion
Cultivated land 18,665.00 | 55.30 16,520.30 | 28.02 22,789.00 | 59.40
Irrigated land 3,275.00 | 9.70 12,000.00 | 20.35 2,206.00 | 5.75
Grazing land 6,907.00 | 20.46 3,529.80 | 5.99 4,681.98 | 12.20
Forest 1,747.00 | 5.18 10,534.70 | 17.87 6,804.66 | 17.74
Degraded land 1,640.00 | 4.86 25,217 42.77 793.42 2.07
Settlement 1,045.00 | 3.10 * * 1,067.55 | 2.78
Others 474.00 1.40 1,157.54 | 1.96 21.00 0.05
Total 33,753.00 58,959.34 38,363.61
Use of organic fertilizer & bio-fertilizers
Compost (Qt) 180 16,317.9 618
Vermicompost (Qt) 20 79.68 84
Farm yard manure (Qt) | 200 37,295 28,993
Bio-slurry (Qt) 25 296.3 659
Bio-fertilizer (sachet) 20 139

* means data is not available; Source: Survey result (2023)

3.2. Grazing land coverage

The results of the study identified that communal grazing land was ranges from 5 to 40% of private land in the study
area. In some study areas, communal grazing lands is very limited and communities are using different options to feed
livestock. Communal grazing lands are an important source of livestock feed in the study area. However, in recent years,
some communal grazing lands have been seriously degraded due to free and uncontrolled grazing systems and some
communal grazing lands face high risks of agricultural land expansion and other cultivation and investment allocations
(Table 4). According to the information gathered, unrestricted access to grazing land resources, especially government
and individual pressure on the resources, is leading to overexploitation and degradation of the resources, which
requires collective action by limiting and regulating community use that can play a significant role in sustainable grazing
land management. This finding is consistent with Benin and Pender (2002) who argued that restricting access and use
can reduce resource degradation by eliminating overexploitation, which in the long term can improve feed availability
and quality.
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Table 4 Challenges and Management options of grazing lands

Challenges Management options

Expansion of agricultural lands in to communal grazing lands Cut and carry system from agricultural lands
Allocate communal land for tree planting activities Crop residues

Shared common grazing lands for agricultural investment Buying and renting grasslands from other farmers
Shrinking of communal grazing lands by individual farmers In few areas, sowing grasses and planting forage
Allocate communal grazing lands for different constructions trees/shrubs

The number of livestock increases and the area of communal | Fertilizer application on grasslands (specifically
grazing lands decreases by some farmers)

Lack of improved forage technologies and knowledge to expand

private grazing lands

Shortage of land for allocating agricultural lands to private

grazing lands

3.3. Degraded land/Bare land

According to the farmer survey results, majority of agricultural lands is in a degraded state due to soil erosion and
improper farming practices to different levels; the degradation in Diga District, in particular, is very serious, which is
consistent with the findings of Wassie (2020). Land degradation and depletion of natural resources are considered
common problems in the study area by farmers, especially those in highland and sloppy areas. In some areas it blocks
paths for livestock and humans, and in some areas livestock are dying in gullies created by degradation. Farmers
reported that to solve land degradation in very few areas, tree planting was used as a control measure, and fallowing,
land closures, and physical and biological structures were used as protective measures.

3.4. Existing forest (natural forest, plantations and agroforestry) in the areas

In the study area, natural forests, plantations and different agroforestry practices are the existing remnants/fragments
resources. However, forest degradation and deforestation are common at different stages. The issue of forest
degradation due to different livelihood activities is consistent with the research of (FAO, 2023, IPBES, 2018, UNCCD,
2022)IPBES (2018); FAO and UNCCD (2022), which emphasize energy, food and shelter demand and supply issues,
which mainly depend directly or indirectly on Natural resources, especially forests and land resources, are particularly
important for rural communities where land is often the most important asset, land itself and other natural resources
are at risk of degradation. The study found that very common and traditionally valuable tree and shrub species are
under threat, with the maximum range of natural forest species richness at the sampling points in the study area being
only 31 species. This result is consistent with those of FAO (2023), which showed that in Ethiopia, a total of 103 tree
and shrub species are considered endangered, while plantations lack species diversity and are commonly dominated by
Gravillea robusta and Eucalyptus species in all addressed areas. Agroforestry practices are also common; however, it
lacks improved and more productive practices. Species diversity and richness were very low in agroforestry practices,
with only 12 species showing the highest richness. However the importance and existence of different tree/shrub
species in the natural forest, plantation and agroforestry systems (Table 5), and the degrading status of these forest
resources needs immediate management solution.

Table 5 Summary of Species Richness across Land-Use Systems and Districts

Land-Use System | Gobu Sayo | Diga | Horro
Natural Forest 35 25 27
Plantation 11 10 9
Agroforestry 8 11 12

Source: Survey result (2023)
There are many existing challenges and management of natural forests, plantations and agroforestry practices in the

study area. Communities are willing to plant trees/shrubs but lack of diverse seedlings considering community needs
and compatibility of different agro ecological and agroforestry practices are a big challenge (Table 6). However,
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communities are taking different actions to manage themselves and collectively. The challenges described below are
also in line with FAO (2021), which explains that deforestation, the spread of invasive (native and non-native) species,
agricultural expansion and settlement, forest fires, illegal logging, fuel-wood collection and open grazing are main
challenges of forest resources in Ethiopia.

Table 6 Existing challenges faced by farmers in forest management

Forests Challenges according to their ranks Managements according to their ranks
Natural Degradation (charcoal, fuel wood, construction | Demarcation and closure
forest materials, etc.) Enrichment planting (Diga and Horro)
Expansion agricultural lands
Wild fire
Plantation Low germination of indigenous trees/shrubs Self-nursery sites
Low survival of indigenous trees/shrubs Purchasing seedling

Shortage of nursery sites

Agroforestry | Shortage of supply Purchasing of seedlings
Disease and pests Cultural and traditional methods (control
Dropping effect diseases and pests)

Pruning and thinning

3.5. Soil fertility and health and conservation management

In the study area, most soil colors are red to black, and soil types range from loamy to sandy. Decreased fertility, acidity
issues and erosion are the most challenges facing soils. Communities determine fertility status by observing plant
growth performance, the type of vegetation growing, and the color of the vegetation growing and soil structure (whether
soft or compacted). The application of organic and inorganic fertilizers is a management option. However, there are
many limitations to the successful use of organic and inorganic fertilizers (Table 7). Broadcasting and spot application
methods are common in the study area. Organic fertilizers should be applied at least one month before, while inorganic
fertilizers should be applied at the time of sowing and a few weeks later. Based on key informants and focus group
discussions, the below table is similar across all district involved. However, in a specific area of Horro district (Gitilo),
farmers who prepare compost from the beginning are susceptible to a disease that looks like a common cold but is very
serious, causing others to be unwilling to do so.

Table 7 Challenges and rankings of using inorganic and organic fertilizers

Inorganic fertilizers challenges Ranks
Supply shortage and untimely supply 2
Highly increasing the cost of inorganic fertilizers 1

The amount of applications for a piece of land increases year by year, but there is no response after a few | 3
years.

Organic fertilizers challenges Ranks

Lack of awareness of preparation and use, especially of vermicomposting

Traditional work habits (no commitment)

Less consideration among experts and also farmers (users)

Lack of economic and knowledge potential for compost preparation

Lack of sufficient understanding of the application time

There are no exact ratings for specific sites and landscapes

D[P W N

Supply shortage and insufficient knowledge on the use of bio-fertilizers
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3.6. Soil and water conservation managements

In the areas involved in this assessment, the use of bio-fertilizers is still in the pilot demonstration stage and further
demonstrations are needed. Based on the knowledge of the assessed area, the sources of bio-fertilizers are from
different organizations that are being demonstrated. For example, agricultural offices, research centers, universities and
other non-governmental organizations. The main soil and water conservation measures in these study areas are
physical soil and water conservation structures (soil bund, fanyajuu, stone bunds and terraces) and biological soil and
water conservation structures (grass strip, multi-purpose tree and shrub plantations, exclusion zones, fallows and
agronomic measures) (Figure 2). These agronomic practices include crop rotation, intercropping, etc.

Type and Areas of Soil and Conservation

25,000
20,000
15,000

10,000
5,000 ‘I _'
0 -

Soil bund Fanyajuu Stone bund = Terrace (ha)

(ha) (ha) (km)
m Diga 24,356 10,287.37 13,678 0
mGobu Seyo 1800 120 465 1760
Horro 472221 2937.6 61.61 1723

mDiga m Gobu Seyo mHorro

Source: Survey result (2023)
Figure 2 Physical soil and water conservation (SWC)

Regarding soil water conservation, there is a lack of scientific evidence or any control methods to monitor and/or
quantify the effectiveness of SWC structures, making conservation measures unsustainable. Effectiveness measurement
does not apply to soil and water conservation measures because it is simply assumed to be always effective. There are
also monitoring systems and activities in some areas where NGOs, research centers and universities carry out their own
activities (Figure 3).

Type and Amounts of Biological Soil and Water Conservation
25,000.00
20,000.00
15,000.00
10,000.00
0.00
Grass strip Area closure = Agronomic
(ha) plantatlon (ha) SWC (ha)
(ha)
E Diga 5,682.25 21,393 12,931.50 22,362
m Gobu Seyo 2860 1960 1850 2890
Horro 289.00 602.2 793.42 240.88
E Diga ®mGobu Seyo = Horro

Figure 3 Biological soil and water conservation
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3.7. Soil acidity management

The problem of acidity is the most challenging and serious problem in the field of evaluation. Farmers themselves can
identify acidity problems, their indicators are: low yields and productivity, the color of the soil (when red) and the type
of vegetation it grows on. Its management includes the use of tolerant crop varieties, crop rotation and lime application,
with broadcasting being the common method of lime application. Lime application rates depend on acidity levels and
therefore vary from site to site. For example, in the study area lime was applied one or two months before sowing ranged
from 6-120 Qtha'! just after plowing and. Lack of lime demand soil calibration, supply shortages and delayed soil test
results are some of the limitations.

3.8. Soil erosion

Soil degradation due to erosion is a common problem in these assessment areas. In most cases, sheet and rill erosion
are common, with gully erosion also being a serious problem in some study areas. There are different constraints and
their management options which farmers are practicing (Table 8). The management of erosion problems is common in
all areas of cultural practice (fallowing, ridging, cut off, etc.); physical structures (in rare areas the use of grass strip, soil
bunds, stone bunds, etc.); biological measures (different SWC structures) and integrated approach (different protective
structures and biological /physical measures). The causes and effects of soil erosion are: 1. Deforestation, which exposes
most marginal farmland, grazing, riverside and adjacent farmland, leading to severe land degradation; 2. Heavy rainfall
in some areas, resulting in the erosion of most rills and rills and gullies, and 3. Inappropriate farming practices (sloppy
and top-to-bottom tearing of mountains) are one of the biggest causes of all types of erosion.

The main reported challenge regarding soil erosion is the lack of comprehensive and complete packaging structures
and selection of trees/shrubs for this purpose, a result consistent with the findings of Zia et al. (2025) and Garrity et al.
(2010). The study shows that it must be important to select trees/shrubs for soil fertility, firewood and termite
resistance. On the other hand, the politicization of management activities leads to conflicts of interest, the participation
of experts in activities is very limited, and everything in their declarations is controlled by administrative agencies and
exaggerated implementation reports.

Table 8 Soil-related constraints and management options

Constraints Rank of the constraints with in the districts

Diga | Mgt option G/Sayo | Mgt option Horro | Mgt option
Soil fertility | 4 Using of organic & |3 Using of organic and | 2 Using of organic
decline inorganic fertilizers, crop inorganic fertilizers, crop and inorganic
rotation, fallow rotation, fallow fertilizers, crop

rotation, fallow

Acidity 3 Lime and tolerant crop 1 Crop rotation, tolerant | 3 Lime, crop
crop rotation, tolerant
crop
Soil erosion 1 SWC, cut off drain 2 SWC, cut off drain 1 SWC, cut off drain
Termite 2 Planting  species of | 4 Planting  species  of | 4
infestation termite tolerant termite tolerant
trees/shrubs/grass trees/shrubs/grass

3.9. Water management

Irrigation availabilities are common in all study areas but are insufficient to meet the needs of communities, while rivers
are the source of irrigation water in all areas assessed. In most areas, flood irrigation and furrow methods are commonly
used irrigation water methods, where conventional way is used for the furrow method. The proportion of irrigated land
in the Gobu Sayo region is 9.70%, in the Diga districts it is 20.35%, and in the Horro districts it is 5.75%, while maize,
wheat, potatoes, tomatoes and vegetables are the main crops grown through irrigation, mono cropping i.e. growing only
one type of crop also common. In areas lacking organic fertilizer irrigation, the application of inorganic fertilizers is very
common.
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Lack of generators and water pumps, especially for rivers located in uncomfortable areas, and water scarcity during
longer dry seasons are some of the major challenges. There is always a big conflict in the utilization of irrigation water;
especially the downstream (downstream) always conflicts with the upstream due to the shortage of irrigation water
and the release time (time) of irrigation water. The local committees are use rules and regulations adopt a conflict
resolution approach related to irrigation water. In Horro district, communities are willing to collect and utilize
rainwater; however, lack of awareness and materials and lack of harvesting materials are major constraints.

3.10. Climate change

Farmers were asked if they recognized climate change or not, and responded: “Yes, we recognize the presence of climate
change in our area. For example, fluctuations in climatic elements (RF, temperature...), the appearance of strange living
and non-living organisms, agro-ecological excesses of crop varieties, plant and animal species, escalation of diseases
and parasites, etc. are some of the indicators.” The impacts of climate change include: loss of crop and livestock
production, insufficient rainfall, limited survival of livestock due to pests and diseases, and high temperatures and etc.
Mitigation methods include: crop rotation, adoption of traditional practices, selection of tolerant varieties or species,
diversification of livelihood activities (expanding off farm activities).

4. Conclusion

This study highlights a critical performance paradox in Western Oromia (East and Horro Guduru Wallaga zones): severe
land degradation continues to endanger smallholder agricultural productivity and ecosystem stability despite
significant historical and current investments in physical and biological soil and water conservation (SWC) practices.

The agricultural landscape is dominated by cultivated land (more than 55% in most districts), yet land degradation on
these farms is still dangerously high, reaching a climax in Diga District where more than 70% of cultivated land has
significant soil depletion. Natural biodiversity has been drastically diminished by uncontrolled open grazing, the
expansion of agricultural fields at the expense of shared resources, and ongoing deforestation, leaving native tree and
shrub species richness reduced and delicate agroecosystems susceptible to erosion and gully formation.

Rising chemical fertilizer costs and widespread soil acidity (6-120Qt/ha lime requirements) are additional pressures
on soil health management, which are exacerbated by a lack of site-specific fertilizer calibrations and delays in soil
testing. Although thousands of hectares are covered by biological (plantations, area closures) and physical (soil/stone
bunds, fanya juu) treatments, their long-term sustainability and effectiveness are nevertheless jeopardized by:

¢ Insufficient scientific monitoring and verification of sediment loss in the field.
¢ Alack of premium, environmentally friendly seeds for enrichment planting.
¢ Gaps in communal land management's structural governance.

Land degradation will continue to outstrip conservation efforts in Western Oromia if quantitative target-driven
campaigns are replaced with technical precision, site-calibrated methods, and institutional empowerment.

Recommendations

The following multi-level initiatives are advised in order to resolve the performance paradox and guarantee sustainable
natural resource management in the area:

Make the switch to SWC interventions that are quality-driven and monitored

¢ In-Situ Biophysical Monitoring: To scientifically confirm SWC efficacy, move away from reporting only
quantitative coverage measures (such as kilometers of bunds constructed) and instead build baseline
monitoring systems and sediment trapping studies.

e Structural Maintenance: Before building new physical structures, give regular maintenance and biological
stability (using multipurpose grasses and legumes) first priority.

¢ Take Care of Nutrient Management and Soil Acidity

e Site-Specific Calibration: Instead of using broad suggestions, establish localized, quick soil testing facilities to
calibrate precise lime and biofertilizer treatment rates suited to particular landscape units.

¢ Promotion of Integrated Soil Fertility Management (ISFM): To reduce the high cost of chemical fertilizers,
assist smallholders in increasing the use of vermicomposting and bio-slurry through focused practical training.
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Reorganize Forest Governance and Grazing

¢ Controlled Grazing Regimes: To switch from continuous open grazing to rotational grazing and cut-and-carry
systems on shared lands, establish regulations that are enforced by the community.

+ Diversification of Seedling Nurseries: Moving away from Eucalyptus monocultures, strengthen decentralized
nursery businesses to supply a variety of native species (Aningeria adolfi-friedericii, Podocarpus falcatus, and
Cordia africana) and multipurpose agroforestry species.

¢ Building Capacity and Strengthening Institutions

¢ Inclusive Extension Support: Increase agricultural extension services to specifically address operational,
safety, and health issues related to compost production while maintaining a high level of involvement from
families led by women.

e Cross-Sectoral Policy Integration: To avoid secondary deforestation, land displacement, and conflicts over
shared resources, coordinate land-use planning with infrastructure improvements (such as road construction
and dam construction).
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