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Welcome Address 
Dear Dr Feto Esimo, Director General, IQQO; 

Invited Regional and Federal Bureau heads, directors from various regional and Federal 

Research centers, respected official from Universities, representatives from donor partners, 

delegates from Oromia Regional State president office, delegates from Oromia regional house of 

representatives and standing committee for Agriculture, regional and federal AGP-II 

coordinators, honored stakeholders from zonal to Federal government offices and CGIAR 

centers, respected staffs of IQQO from center to the institute level, Ladies and Gentlemen; 

 

It is indeed a privilege for me to make a welcoming address on this remarkable workshop where 

almost all Agricultural Research and Development partners working in Oromia Regional state 

and also representatives from Dire Dawa and Harari regions are assembled to discuss and advise 

forthcoming proactive actions on Agricultural Production Constraints identified in the regions. 

The Government of Ethiopia has been implementing a five year Agriculture Growth Program II 

(AGP- II) from 2015 to 2020 with the support of the World Bank and several other donor 

partners committed to assisting the development endeavors of the country. The Program is aimed 

at increasing agricultural productivity and commercialization of small holder farmers in the 

selected potential districts in the country, where Agricultural Research are expected to play a 

major role in generating, demonstrating and multiplying demanded agricultural technologies. 

Understanding farmers' socio-economic situation, their environments and agricultural production 

constraints and opportunities are prerequisites to implement this kind of multifaceted research 

and development intervention. To this end, Oromia Agricultural Research Institute (IQQO) 

Agricultural Growth Program (AGP-II) conducted survey of Agricultural Production Constraints 

from 13 representative districts of nine selected zones of Oromia Regional State, two districts 

from Harari Regional State and two clusters from Dirre Dawa City Administration during 2016. 

Community Level Participatory Planning (CLPP) and Participatory Research Approach (PRA) 

tools were employed. 

The identified Agricultural production constraints are so monumental and multidimensional that 

needs interventions of all entities working in Agriculture and related sectors. Majority of them 

requires development intervention and some others are researchable. Today, the results of the 

identified production constrains across all the study areas will be presented, commented and 

enriched. Besides, the general overview and management of some of the disastrous and priority 

Agricultural production constraints such as fall army worm, wheat rust, maize lethal necrotic 

disease, soil acidity, termite and mango scale insects will be presented and discussed.  

I take this opportunity of paying tribute all donor partners to AGP-II for generous financial 

support in conducting field survey, data analysis, article preparation and organizing such a 

wonderful stakeholderôs workshop. This workshop would not have been materialized had it not 

been technically and logistically supported by IQQO, the established committee and IQQO 

AGP-II coordination units. I wish to express my sincere hope that we all have to show 

commitment and collaborate to avert the multiple agricultural production constraints that our 

small holder farmers have been fronting year after year.     

Dear Dr Feto, it is with greater pleasure, honor and privilege that I now invite you to officially 

open this workshop.  

Dagnachew Lule (PhD) 

Oromia Agricultural Research Institute (IQQO)  

Agricultu ral Growth Program Coordinator  
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Opening speech 
Honorable officials from Oromia, Dire Dawa and Harari regional administration offices; 

esteemed Zonal, Regional and Federal Bureau heads, Directors from various research centers 

working in the region, Presidents and vice Presidents from the Universities in the region, invited 

guests and IQQO staffs, Ladies and Gentlemen;  

 

On behalf of myself and the institute I am heading, I would like to thank you for your 

commitment to participate on this cutting age stakeholdersô workshop, assembled to discuss on 

Agricultural production constraints prevailing in the regions and to set strategic and collaborative 

interventions.  

Agriculture plays a crucial role in the life and livelihood of most Ethiopians and has also a key 

role in poverty reduction for most poor farmers, who largely depend on it. However, agricultural 

productivity in the country remains low due to several biotic and abiotic constraints. Even 

though several Agricultural technologies have been generated during the last 5 decades, its 

impact on livelihood of farmers and overall economy is not significant.  

 

Oromia Agricultural Research Institute, IQQO, was established 20 years back to conduct 

problem oriented and demand driven Agricultural research so as to maximize productivity and 

modernize the sector to accelerate Agriculture lead Industrialization economic policy. 

Accordingly, the institute, through its 17 research centers, has been conducting multidisciplinary 

research on crops, livestock, natural resource, Agricultural Engineering, socio-economics, food 

science and seed technologies in the various agro-ecologies of the mandate area. As a result, 

hundreds of improved technologies were released and recommended during the last two decades. 

However, climate change and other emerging natural and human induced calamities are exposing 

the sector to numerous production constraints year after year obliging advanced research and 

development interventions through collective and collaborative actions of the stakeholders.  

 

Dear participants:  
Oromia Agricultural Research Institute (IQQO) Agricultural Growth Program (AGP-II) 

identified the major Agricultural Production Constraints in Oromia, Harari and Dire Dawa city 

administration and the results of these identified production constrains across all the study areas 

will be presented, commented and enriched today with your active partaking. 

 

I would like to take this opportunity to express my sincere thanks to the organizers and in 

particular AGP II coordination unit of our institute. All our staff members at headquarter have 

been working very hard since the inception to date, even though they are both very busy with 

other routine activities. I truly appreciate your dedication.  

 

Ladies and Gentlemen:  

Finally, I am fully confident that your input will be significant and opportune time to declare the 

official opening of this workshop.  

Feto Eismo (PhD) 

Director General, Oromia Agricultural Research Institute (IQQO) 



v 
 

Key note presentation 
Dear Dr Feto Esimo, Director General, IQQO, invited officials & scientists from the various 

research and development institutions, ladies and gentlemen;  

 

The ever increasing population of the World in general and Ethiopia in particular, necessitate to 

double and triple agricultural productivity to meet Food requirements. The vertical increase in 

land productivity can be achieved only by using agricultural research technologies. Research is a 

systematic investigation of unknown things to solve practical problems or poses new questions 

for future research to explore. It is about systematic gathering of data and information and its 

analysis for advancement of knowledge in any subject. Research plays a fundamental role in 

generating, adapting, and adopting improved technologies, information, knowledge and practices 

to be disseminated to increase productivity. Research is also a key factor for efficient learning, 

promote practical learning, and enhancing ability to solve practical problems.  

 

Research management is about managing the work force, financial resources, programs/projects, 

relationships with stakeholders, ethics and integrity, accountability mechanisms. The pressing 

challenges of our country includes Climate change, energy crisis, water crisis, pandemic pests 

and diseases, desertification, biodiversity issues, market access & returns, risks & unfair trade 

and urbanization & displacement. Close collaboration and integrity is much more obligatory than 

before at least to minimize these multiple challenges. The Government take the lion-share to 

create conducive policy environment, assign competent leadership, provide adequate financial 

support, qualified human resource, modern facilities, research infrastructure, create conducive 

working environments and develop sustainable incentives mechanism. The ability to build and 

maintain result-focused stakeholder engagement is the key to bring a change in the sector. 

Farmers, sectoral bureaus, private sectors like seed companies, NARS, higher learning 

institutions, national and international research and development institutes, policy makers, 

financial institutions and traders are the major stakeholders who plays a crucial role in tackling 

the multifaceted production constraints.  

 

Several researchers conduct research that is relevant for a wide range of disciplines. Some are 

interested in disseminating their results to policy makers, beneficiaries and media audiences, 

while some other researchers are less interested. There is no reason to do research if results are 

not communicated to end users. Use appropriate language to each audience, scientific 

communities or local farmers, both clear and memorable. Research can also be communicated 

through media, leaflet, field days and experience exchange visits. Recognize that communicating 

to the users encourages users to act immediately and adopt the technology.  

 

Policy and strategic documents, emerging issues, beneficiary demands, and production constraint 

analysis is the basis for proposal development. Oromia, being the biggest State in Population, 

land size, Productivity, Intellectuals, Contribution to GDP, export, food security, diverse agro-

ecological zones and biodiversity, requires close collaboration between each stakeholders 

working on Agricultural research and development entities to enhance the economic capacity of 

the country. Collaboration can also avoid duplication of efforts, save the limited resources and 

maximize benefits of the community.  

Abera Deressa (PhD) 

Senior Researcher and Advisory for Oromia Agricultural Research Institute (IQQO) 
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Executive Summary 
Although agriculture plays a crucial role in improving the life and livelihood of most 

Ethiopian smallholder farmers, it is characterized by low productivity due to inadequate 

research and development. Thus, the Government of Ethiopia (GoE) has prioritized 

sustainable transformation of the sector through implementation of projects and programs 

related to research for development. Amongst others, Agriculture Growth Program II (AGP 

II) has been implemented from 2015 to 2020 with the aim of increasing agricultural 

productivity and commercialization of smallholder farmers in the selected areas of the 

country. Understanding farmers' socio-economic circumstances, production practices and the 

environment in which smallholders producing, constraints to and opportunities for agricultural 

production is crucial in order for the project to invest in a sustainable manner. Thus, this 

report presents the assessments of agricultural production systems emphasized on crop and 

livestock production, natural resources and socio-economic aspects. The assessment is based 

on information collected through different Participatory Rural Appraisal (PRA) tools includes 

Focus group discussions (FGDs), key informant interviews, seasonal calendars and pairwise 

ranking as well as information collected from secondary sources. The study stressed to assess 

agricultural production systems with special emphasis on crop and livestock production, 

natural resources and socio-economic aspects of the target community in order to understand 

the existing heterogeneities in agricultural production and socio-economic contexts. Three 

representative districts Dugda, Lume and Yaya Gullalle were selected where each district was 

represented by three kebeles; representing lowland, midland and highland agroecology in the 

district.it was noted that, large variations  exist  in agriculture  management practices between  

district, Peasant Associations  and zones in  terms   of  access to agricultural inputs such as  

seed,  fertilizers,  access to irrigated land, improved cattle breed,  and farm equipmentôs. 

Intensive vegetable production exists in irrigated areas of Dugda and Lume district of East 

Shoa zones. The main production constraints to crop productivities were identiýed in 

categories of inputs, crop management knowledge, market and climate-related constraints. 

Low quantity of improved seed supply, untimely supply, and un-preferred varieties was 

among the key restraints regarding input supply. Crop management practices were a 

traditional practice not supported by research and extension. Market variables like access to 

the market, marketing institution, credit facility, and transportation, processing, and quality 

management were found varying among districts. In general marketing of agricultural 
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products were found very poor. Lack of reliable rainfall both in amount and distribution and 

in some highland districts chilling injuries were noticed climate variables that constraint 

agricultural produces.  

The part of the report concerning to livestock and fishery production describes livestock 

production system, productivity and management, livestock production constraints and 

assessments related to fisheries and aquaculture. The assessment indicates that mixed crop-

livestock system which is dominated by indigenous breeds and low producing animals was 

most common. However, poultry production using improved chicken breeds and honey 

production from modern bee hives have been expanding. Low productivity of indigenous 

breeds coupled with constraints to including poor management of animals, decline in grazing 

areas due to expansion of crop cultivation arise from increasing population, feed and water 

shortage, and other inputs and services makes the sector to remain stagnant. Although fishing 

is not practices as a full time activity, in areas near Lake Ziway unregistered fishermen were 

perceived to illegally harvest using different fishing materials and thus fish resources have 

been overexploited. Major problems including, among others, absence of fishery regulation, 

lack of transportation facilities, and poor processing practices have been challenging fishery 

production. This calls for interventions aimed at improving the sector in way that is 

economically, socially and environmental sustainable manner through capacity building, input 

and service provision, and policy implementation. In general constraints identified in the 

report were used to set research priorities which will be directed towards the improvement of 

sustainable agricultural production. 
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Introduction  

The agriculture sector plays a crucial role in the life and livelihood of most Ethiopians, where 

about 12 million smallholder farming households account for an estimated 95 percent of 

agricultural production and 85 percent of all employment (FAO, 2011). Agriculture has also a 

key role in poverty reduction for most poor farmers who largely depend on it. However, 

agricultural productivity in the country remains low due to inadequate investment on research 

and development in agriculture.   Higher investment in agricultural research and development 

could bring a sustainable impact on food security and poverty reduction. The development in 

agriculture and improvements in food security in turn strongly influence other sectors of the 

economy and are seen as essential components of sustainable development (Kleemann, 2012).  

To achieve its national development objectives, the Federal Government of Ethiopia (GoE) 

has prioritized the transformation of agricultural sector on an economically, socially and 

environmentally sustainable manner. This approach is outlined in the first five year Growth 

and Transformation Plan (GTP I; 2010/11-2014/15) and its successor, the 2015-2020 GTP II. 

As a contribution to the GTP II to achieve its objectives, GoE has been implementing a five 

year Agriculture Growth Program II (AGP II) from 2015 to 2020 with the support of several 

partners committed to assisting the development endeavors of the country. The Program is 

aimed at increasing agricultural productivity and commercialization of smallholder farmers in 

the selected areas of the country. It is also aimed at supporting key public and private sectors 

(institutions) that have multiplier effect on the growth of the agricultural sectors along the 

value chain. Moreover, the project contributes to the higher-level objectives of poverty 

reduction, improved nutritional outcomes by diversifying and improving dietary consumption 

and climate change mitigation and adaptation of climate smart agriculture initiatives. 

According to Notenbaert et al., 2009, for investments in agriculture to have a sustainable 

impact on food security and poverty reduction through increasing productivity, decisions have 

to be made with respect to the smallholder and their natural environments. It is thus crucial to 

understand farmers' socio-economic circumstances, production practices and the environment 

in which smallholders produce, constraints to and opportunities for agricultural production. 

As elsewhere in developing countries, many forms of agricultural production co-exist in all 

regions of Ethiopia. Some geographical areas are endowed with agro-ecological conditions 

suitable for rain-fed cropping, while in others agricultural activities are limited to irrigation or 

grazing. Some regions have a well-developed road infrastructure, whilst others suffer from 

lack of access to market and other services. Understanding of such conditions offers a basis 

for designing and implementing pro-active, more focused and sustainable development that 

could bring impact on food security and poverty reducyion through enhanced agricultural 

productivity. Therefore, the aim of this study was to assess agricultural production constraints 

with special emphasis on crop and livestock production, natural resources and socio-economic 

aspects of the target community in order to understand the existing heterogeneities in 

agricultural production and socio-economic contexts. The study provides evaluation of 

constraints to and opportunities for agricultural development in order for the governmental or 

non-governmental organizations make decisions regarding research and development 

interventions and designing the likely interventions.  
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Methodology 

Selection of the Study Locations 

Multistage sampling design was used to select the study locations and the community from 

which the information is collected (Table 1). Both East and North Shoa zones of Oromia 

Reginal State were selected as target areas of project. Dugda and Lume from East Shoa and 

Yaya Gulele from North Shoa zone were purposively selected, as representative district for 

the study (Fig 1). Three kebeles (the lowest administrative unit) were also selected 

purposively from each district following the discussion made with subject matter specialists 

(SMS) and development practitioners from different offices of the respective districts and 

their departments. The offices are; Office of Agriculture and Environmental Protection 

(OAEP), Office of Livestock and Fisheries Resource Development (OLFRD), Office of Rural 

Land Administration and Utilization (ORLAU) and Office of Irrigation Development 

(OIDA). Criteria such as representativeness of the kebeles for the three main climate zones 

(highlands, midlands and lowlands), agricultural production practices (rain-fed versus 

irrigation based), and the proximity of the location to the main and access to roads were used 

to select a total of nine kebeles (Table 1).  

According to the traditional classification system cited in Deressa et al. (2010), Ethiopia has 

five climatic zones: Wurch (upper highlands; 3200 plus masl), Dega (highlands; 2300-3200 

masl), Weynadega (midlands; 1500-2300 masl), Kola (lowlands; 500-1500 masl) and Berha 

(desert; under 500 masl). However, the altitude meters above sea level (masl) of some kebeles 

included in the present study is not consistent with the traditional agro-ecological 

classification. The reasons are; first, agro-ecological classification of the kebeles based on 

different methods is lacking; second, the districts fall under only one or two climatic zones, 

thus agro-ecological representation of sampled kebeles is based on their features relative to 

others.  

Table 1. Altitude and agro-ecologies distribution of the sampled districts and kebeles  

Zone  District  Sampled kebeles  Altitude (masl)  Agro-ecological representation 

East Shoa  Dugda  Koto Biliti  1969 Highlands  

Tuchi Sumeya 1659 Midlands  

Welda Kelina 1640 Lowlands  

Lume  Nanewa 2193 Highlands  

Tade Dildimo 1858 Midlands  

Dhugugi Bekele 1628 Lowlands  

North Shoa Yayya Gullelle Dede Tigi 2813 Highlands  

Kuchi Dengego 2536 Midlands  

Buyema Kuwat 2441 Lowlands  
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Fig. 1. Locations of the study Districts 

 

 

Description of the study Districts  

Dugda district  

Dugda district is located in the center of Ethiopian Rift Valley under the administration of 

East Shoa Zone. The district is bordered by Bora district in the North and Northwest, Arsi 

zone in the East, Adami Tulu Jido Kombolcha district in the South and Gurage zone of 

SNNPR in the West. Awash River serves as a boundary between Dugda and Bora districts. 

The district is also crossed by Meki River. Both rivers play a significant role in expansion of 

irrigated agriculture along these riverbanks. Meki, the capital town of the district, is located at 

134 km South of Addis Ababa and 88 km West of Adama town on the highway to Hawassa 

town and at an alatitude and longitude of 8Á01ô N and 38Á31ô E, respectively. The district has 

a total of 40 kebeles of which 4 are urban and 36 are rural kebeles.  

The topography of the district is mainly flat plain (95 percent of the area) which ranges from 

1600 to 2020 meter above sea level (masl) with the highest point at Mount Bora. The district 

consists of 45% midland and 55% lowland.The average daily minimum and maximum 

temperatures of the district are 22 and 280C, respectively. The rainfall of the district is highly 

variable and unpredictable with a mean annual rainfall ranging between 650 and 850 mm. 

Rainfall distribution is bimodal, the main rainy season (Ganna or Meher) is extending from 
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June to September and the shorter rainy season (Arfasa or Belg) is extending from March to 

May. However, rain-fed crop production is only limited to the main rainy season.  

Lume district  

Lume district is located under the administration of East Shoa Zone, Oromia Regional State, 

and has a total area of 752 km2 (Fig. 1). Beside Moji River that crosses the district, Awash 

River forms a boundary that separates the district from Bora district. Both rivers and Lake 

Koka have been used for small-scale irrigation. The capital town of the district, Modjo, is 

located at 73 km Southeast of Addis Ababa and 25 km West of Adama town on the highway 

to eastern parts of the country and Djibouti. The district is geographically located between 080 

24ô30ôô to 080 49ô30ôô North and 390 01ô00ôô to 390 17ô00ôô East. The district has a total of 42 

kebeles of which 7 are urban and 35 are rural kebeles. 

The topography is mainly flat and undulating plains with an elevation ranges from 1590 to 

2512 and the highest point is at Mount Boru Taro and characterized by semi-arid and sub-

humid climate. The district consists of 30% highland, 45% midland and 25% lowland.The 

average daily minimum and maximum temperatures of the district are 20 and 280C, 

respectively, with a mean annual rainfall ranging between 500 and 1200 mm.  

 

Yayya Gullelle district   

Yaya Gulele district is located in North Shoa Zone, Oromia Regional State, and has a total 

area of 368.62km2 (Fig. 1). The district is bordered by Debre Libanos district in the East, 

Girar Jarso and Degem district in the North, Degem and Adea Berga district in the West and 

Sululta district of Oromia special zone in the South. Fital, the capital town of the district, is 

located 114 km North West of Addis Ababa and 26 km South West of Fiche town.The town is 

located out of the highway to Bahir Dar, thus it can be accessed at 24 km West of Debre Tsige 

town which is located on the asphalt road at 90 km North of Addis Ababa. The district has a 

total of 19 kebeles of which 2 are urban and 17 are rural kebeles. 

The topography of the district is mainly flat (56 percent), mountains (33 percent) and 

undulated plains (11 percent) with an elevation ranges from 1500 to 2800 masl. The district 

consists of 27% highland, 41% midland and 32% lowland.The average daily minimum and 

maximum temperatures of the district are 16 and 200C, respectively, with a mean annual 

rainfall ranging between 800 and 1200 mm and bimodal rainfall pattern.  

 

Data collection techniques 

Participatory rural appraisal (PRA) method was used to quickly and systematically collect 

information from a target community on agricultural production constraints with special 

emphasis on crop and livestock production, and natural resources. The survey related with 

fisheries and aquaculture was only under taken in three kebeles (Welda Kelina, Dugugi 

Bekele and Buyema Kuwat) of the selected districts because fish production is practiced by 

farmers who reside in only limited areas. Focus group discussions (FGDs), the main and 

widely used PRA tool in this survey, consisting of elders, youngsters, both men and women 

farmers, and kebele leaders were arranged per kebele in consultation with development agents 
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(DAs). Then, a total of nine FGDs (one at each kebele), each consisting of 16 to 24 

discussants, who are composed of different age and sex groups, and DAs were conducted 

using a PRA checklists prepared by multidisciplinary team of researchers from various 

disciplines. The checklists consist of both close and open questions. 

The survey was conducted by a multidisciplinary team of researchers from crop production, 

livestock production, fishery and aquaculture, natural resources management and socio-

economics disciplines. Participatory rural appraisal techniques such as seasonal calendars and 

pairwise ranking were also used during FGDs in several ways. First, different constraints 

related with crop (e.g. pest of major crops, major farming and production constraints) and 

livestock production (e.g. livestock diseases and production constraints), and natural resources 

management (e.g. constraints to forest, water and soil conservation and management) were 

identified and prioritized through pairwise ranking. Second, seasonal colanders were 

constructed in order to capture seasonality in farming activities. Third, gender analysis was 

used to assess workloads, levels of involvement, gender roles and responsibilities in livestock 

and crop production, and natural resources management, and access to and control over 

resources. Key informant interviews were also conducted with head, focal persons for AGP 

project, SMS and development practitioners from different offices of respective districts and 

their departments. Furthermore, secondary information were gathered from OoAEP, 

OoLFRD, OoRLM and OoIM of respective districts so as to evaluate the profiles of each 

district. The study was conducted during June and July 2016.    

Data management   

Numeric data gathered through close questions and secondary information were entered into 

Microsoft Excel® spreadsheet and analyzed. The results (means or averages) were presented 

using tables, graphs and texts. Information collected during FGDs using open questions and 

non-numeric secondary information were summarized and narrated.  
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Results and Discussions 

Demographic Characteristics of the study Districts 

The Demographic characteristics of the study Districts, urban and rural population and 

number of households are indicated in Table 2. Dugda district has a total population of 

157,818 with 51 and 49 percent males and females, respectively, which are distributed in 4 

urban and 36 rural kebeles. The rural population accounts for about 75 percent of the total 

population of the district. Alike the total population, number of male is greater than female in 

the rural parts of the district. The total household of the district is estimated at 19,729. In 

terms of age distribution, 62% the population belongs to 15 to 60 age category. Population 

below the age of 15 and above 60 years accounts for about 38 and 3%, respectively. The 

crude population density and average household size of the district were, estimated to be 164 

persons per square kilometer and 6 persons respectively.  

Lume district has a total population of 110,245 with 52 and 48 percent males and females, 

respectively, which are distributed in 7 urban and 35 rural kebeles. The rural population 

accounts for about 89% percent of the total population of the district. The total household of 

the district is estimated at 14,514 of which 85 % are male headed. The crude population 

density of the district was estimated to be 146 persons per square kilometer.  

Yaya Gullale district has a total population of 155,233 with 52 and 48 percent males and 

females, respectively, which are distributed in two small towns and 17 rural kebeles. The rural 

population accounts for about 93 %, of the total population of the district. Alike the total 

population, male dominates female in the rural parts of the district. The crude population 

density of the district was estimated to be 421 persons per square kilometer.   

Table 2. Demographic characteristics of the study Districts 

 Parameter  Sex distribution Dugda Lume Yaya Gullalle 

Number of house hold 

head 

Male headed 16877 12310 NA 

Female Headed 2852 2204 NA 

Urban population Male 20531 11055 5404 

Female 18925 953 5683 

Total 39456 12008 11087 

Rural Population Male 60655 51539 75850 

Female 57707 46478 68296 

Total 118362 98017 144146 

Total Population Male 81186 57753 81254 

Female 76632 52492 73979 

Total 157818 110245 155233 

NA = data is not available.   
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Land use pattern and land holding of the study districts 

According to the secondary information gathered from the districts, lands under cultivation is 

the major land use patterns with the proportion of 65.2, 74.13 and 69% for Dugda, Lume and 

Yaya Gullale districts respectiviely. Fairly large area of cultivable land in Dugda district and 

15 % of cultivation land in Lume district has been used for irrigation (Table 3). Grazing lands 

are important land use patterns in Yaya Gullale (11.7%) followed by 8.3% for Dugda and 

0.5% for Lume districts  

Table 3. Land use pattern of Dudga, Lume and Yayya Gullelle district 

Land use pattern  Dugda Lume Yayya Gullelle 

Area 

(km2) 

Percentage  Area 

(km2) 

Percentage  Area 

(km2) 

Percentage  

Land under 

cultivation  

625.85 65.2 557.57* 74.13 254.59  69 

Grazing or 

pasture land  

79.87 8.3 3.63  0.5 43.22 11.7 

Forest land  34.11 3.6 23.64  3.14 20.58  5.6 

Area closures   4.14 0.4 NA NA 28.03 7.6 

Others** 215.48 22.5 167.36  22.2 22.20  6 

Total  959.45 100 752.20 100 368.62 100 

Key: *=of the total land under cultivation in Lume district, about 15 percent has been used for 

irrigated agriculture. **=others includes water bodies, residential areas and lands which have 

been used for different purposes, NA = data is not available.   

Data on land holding was available only for Lume district. From this it can be observed that, 

landholdings by the farmers varies from less than 1 ha to more than 5 ha with an average of 

3.3 ha per household. Number of households in terms of their landholdings is indicated in 

Table 4.  

Table 4. Number of households in terms of their landholdings of Lume district 

Landholding size  Number of households  Percentage  

1 ha and less  47582 76.73 

1-2 ha  1457 2.35 

2.1-3 ha 7288 11.75 

3.1-4 ha 4371 7.05 

4.1-5 ha 1021 1.65 

5 ha and plus  293 0.47 
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Crop Production in the study districts  

Farming system and major crops of the study districts 

Dugda district is characterized by mixed farming system. A number of cereals, pulses, 

vegetables and fruits had been cultivated in the district. Rain-fed crop production is mainly 

dominated by the cereal-based production system with a small proportion of pulses. The 

major cereal crops of the area are maize, teff, wheat, barley, and sorghum; while haricot bean, 

chickpea, field pea and lentil were among pulse crops of the area. Vegetable and fruits take 

major share of crop production with about 23% of the total cultivated area of the district. 

Onion, tomato, head cabbage, Ethiopian kale, green pepper, and papaya were the most 

commonly produced vegetables and fruits in the district. Tomato and onion were dominant 

and collectively constitute more than 95% of vegetable produced in the district. In general, 

Dugda district is known by its high production and productivty of onion, tomato, head 

cabbage and other horticultural crops.  

Similarly, Lume district has mixed farming system with a number of cereals, pulses and 

vegetable crops produced for both household consumption and market. In both lowland and 

midland ago-ecologies, maize, teff, wheat, barley, faba bean and chickpea are produced 

largely. In addition to the cereals and pulses, horticultural crops like tomato, onion and hot 

pepper are produced under irrigation. On the contrary, typical kebeles in the highland parts of 

the district dominantly produce teff, wheat and onion under rain-fed conditin.  

Like the other two districts, Yaya Gulalle is also regarded as mixed farming system. The 

current study revealed that the major share of crop production is taken by cereals and pulses, 

and very little proportion by vegetable; mainly onion and potato. Among field crops, teff, 

wheat, barley, faba bean and chickpea are produced in all agro-ecologies while maize and 

onion are localized to the lowland while little proportion of potato is produced in the highland 

kebeles. 

Cropping system of the study districts 

Rain-fed cropping system 

Dugda district receives a rainfall which extends from May to September. Maize, as a staple 

food crop is one of the dominant field crop produced for home consumption and market in the 

area. As a result of farmland shrinkage and because of being major grain for home 

consumption; maize is cultivated year after year on the same plot of land. Thus, mono-

cropping (Cultivating the same crop year after year on the same plot of land) is the main 

feature of meher season for maize production with a little proportion of crop rotation. Some 

farmers with low land holding practice mono-cropping of teff and wheat. All other AGP crops 

were produced in crop rotation pattern which consists of at least two to three either cereal or 

pulse crops. 

Similarly, Lume district receives rainfall similar to Dugda district where Meher season 

extends from May to September. Out of 35 kebeles in the district, 20 (57%) produce crops 

under rainfed while 15 kebeles (43%) produce crops under both irrigation and rain fed. In the 

lowland kebeles, teff and maize are dominantly grown in mono-cropping pattern while in the 

midland kebeles only maize is cropped in mono-cropping pattern. Unlike the lowland, in the 

midland kebeles, relatively rotation cropping pattern is widely adopted for all major crops. In 
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general, sole cropping is dominant in rain fed cropping system; while multiple cropping is 

practiced in irrigation production system. 

Unlike Dugda and Lume, Yaya Gulalle district has a bimodal rainfall pattern where farmers 

produce crop twice a year. In the district, maize is cropped around homestead. Crop rotation is 

majorly practiced for all field crops and rarely for maize in the lowland areas of the district. In 

the midland kebeles of the district, teff and wheat are grown in mono-cropping pattern while 

faba bean, chickpea, barley and other crops are grown in crop rotation which encompasses at 

least two crops. 

 

Irrigation production system 

The bulk of vegetable and fruit supply for the central market is majorly from the rift valley 

lake regions where Dugda and Lume districts are located. Dugda district has both modern and 

traditional small-scale irrigation scheme with about 1313ha and 14763ha of land, respectively. 

Tomato, onion, hot pepper, Ethiopian kale and head cabbage are the major crops produced. In 

addition to horticultural crops, farmers produce maize under supplemental irrigation. 

Selection of the crops majorly depends on economic capacity of the farmers. Accordingly, 

local farmers are pushed from the production of tomato and hot pepper as these require higher 

initial investment. In general vegetable farming system in the district is mainly market-

oriented where improved varieties, mechanized farming (eg. use of tractors), application of 

nutrients (use of fertilizers), and application of chemicals for pest control are highly 

employed. 

Potential of irrigation in Lume district is mainly from Koka dam and catchment of Modjo 

River. In the district tomato, onion, hot pepper and watermelon were grown on a considerable 

acreage of land. A vegetable farmland is cultivated mostly twice ayear. On the other hand, 

some farmers hardly achieve triple cropping. Similar to Dugda distict, crop selection is mainly 

dependent on the initial investment. Cropping pattern is mostly rotational due to the fact that 

most vegetable production is market dependent, fear of disease and insect pest and chilling 

temperature that occurs during November to January.  

A number of rivers such as Aleltu, Chakka, and Moger catchments are the sources of 

irrigation in Yaya Gullalle district. In this district, vegetable crops like shallot, onion and 

potato are produced. Irrigable crops are also produced in double cropping pattern using 

irrigation from the Rivers. The production of these crops is not intensified to the level of the 

rift valley districts (Dugda and Lume) as the production technologies in the district mainly 

depend on traditional management assumptions: low input, local cultivars and low market 

orientation.  

 

Area Coverage of major crops and crop productivity 

Area coverage and productivity of rainfed crop  

The average productivity of major crops, both for local and improved varieties, from the year 

2010 to 2015 G.C for Dugda and Lume districts (data for Yaya Gullale was not available) is 

indicated in table 6. In Dugda district, maize, wheat and teff had greater share in area 
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coverage and yield during main rain season/meher. In recent years wheat showed increasing 

trend while teff, maize, faba bean and chickpea showed constant in area coverage over the last 

five years (Fig 2). According to FGD the reason for increasing trend in wheat area coverage 

was basically due to an introduction of combine harvester that simplified harvesting, threshing 

and marketing activities. In the district crop productivity showed non-consistent trend and all 

crop except chickpea was showed the highest yield in 2014 meher season. According to the 

information obtained from the district office of agriculture and environment, the average 

productivity of teff, wheat, barley, maize, faba bean and chickpea over the last six years is 

1.73, 2.82, 2.02, 4.20, 1.58, and 1.73tones per hectar (t/ha) respectively. As compared to CSA 

(2015) report, productivity of Teff, wheat and maize in the district was found to be above the 

national and regional average yield while that of faba bean and chickpea was below both the 

national and regional average. On the other hand, barley productivity was found to be 

comparable with the national average and lower than that of regional average.  

 

Fig. 2. Area coverage, productivity of major AGP crops at Dugda district 

According to secondary data of Lume district office of agriculture and environmental 

protection (OAEP); teff, wheat and chickpea had the largest area coverage while barley, faba 

bean and maize take the lowest share. During 2015 Meher season, teff covered about 52% 

followed by wheat (28%) and chickpea (15%). Whereas barley, maize and fababean covered 

only 6% of the total cultivated land (fig 3). Conferring the district OAEP and CSA (2015), the 

productivity of teff, wheat and barley was observed to be above the national and regional 

averages. On the other hand, maize, faba bean and chickpea productivity were found to be 

below both the nation and regional averages. In fact, focus group discussion (FGD) revealed 

that farmers use early maturing varieties of maize like Katumani which give very low yield as 

compared to other hybrid varieties (Table 5). 
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Fig. 3. Area coverage, productivity of major AGP crops at Lume district 

Table 5. Productivity of major rain fed crops in Dugda and Lume districts 

District Crop 

Meher production season 

2010 2011 2012 2013 2014 2015 

Impro

ved  

Loc

al 

Impro

ved  
Local 

Impro

ved  
Local 

Impr

oved  

Loc

al 

Improv

ed  

Loca

l 

Impr

oved  

Loc

al 

Dugda 

Teff 17.0 10.8 22 14.4 15 12 35 20.5 35 31 **  **  

Wheat 21 16 40 29.2 35 30 45 24 48 40 **  **  

Barley **  12 **  25 **  15 **  **  **  **  **  **  

Maize 53 19 55 30 30 **  85 
 

85 **  **  **  

Faba bean **  **  **  **  **  **  18 14 **  12 **  **  

Chick pea  **  **  **  **  **  **  **  20 **  **  **  **  

Lume 

Teff 23 16 27 20 26 22 32 28 29 20 18 17 

Wheat 39 34 42 40 42 40 51 45 50 47 40 39 

Barley **  31 
 

33 
 

34 **  37 **  37 **  30 

Maize 33 33 35 34 28 30 36 32 32 28 25 25 

Faba bean **  15 **  18 **  20 **  24 **  24 **  24 

Chick pea  **  21 **  25 **  30 38 35 **  33 41 10 

NB **=data not available  
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Area coverage and productivity of iirrigated crops 

Dugda district has a high potential for irrigation. During the 2015/16 cropping year, a total of 

16076ha of land was under irrigation of which 1313ha and 14763ha was irrigated with 

modern scheme and traditional, respectively (Table 6). According to district office of 

irrigation development, major share of irrigated land was devoted for tomato and onion 

production.  Dawit (2015) estimated that 95% of irrigated land was devoted for tomato and 

onion cultivation in the district. According to the Dugda district Irrigation Development 

Office, average productivity of vegetable is highly variable depending on factors such as soil 

type, agronomic practice, use of improved seed and outbreak of diseases. The maximum 

annual productivity reported was 31t/ha which is very low as compared to the national 

average which is 37t/ha (CSA, 2015). Tomato yield during 2013 was extremely low mainly 

due to a very damaging insect known as tomato leaf minor (Tuta absoluta) (Dawit, 2013). 

Regardless of the report of Irrigation Development Office; data from FGD revealed that the 

productivity of tomato and onion in the district was increased drastically after the introduction 

of hybrid varieties and agro-chemicals. 

Lume is another potential district for irrigated crop production in east Shoa zone. The district 

has a total of 6479ha of traditionally irrigated land (Table 6). Same to Dugda district, the 

highest percentage of irrigated land is devoted for tomato and onion production. The 

productivity of tomato and onion was found to be below the national and regional averages.  

Similar to the above two districts, Yaya Gullalle has also a great potential for irrigated crop 

production in the north Shoa zone. However the level of intensification in irrigated crop 

production was found far behind Dugda and Lume district. The district has 5811Ha of land 

traditionally irrigated land from Mogour catchment, bore hall, and other rivers. The highest 

percentage of irrigated land was devoted for potato, shallot and onion production. Tomato 

production occupies the least percentage of irrigated land in the district. According to FGD, 

the productivity of potato, tomato and onion was found to be below that of Dugda, Lume, 

national and regional averages. This is mainly due to the low level of production 

intensification in the district. 

 

Crop management practices 

 

Crop Nutrient management 

Farmers in Dugda district use commercial inorganic fertilizers, compost, organic manure and 

crop rotation to maintain soil fertility. According to FGD, farmers in the lowland kebeles of 

the district use only urea fertilizer for maize production while DAP/NPS is applied for teff 

andwheat at different rates. On the other hand, midland and highland farmers use both urea 

and NPS/DAP for the production of teff, wheat and maize. As compared to field crops, higher 

rate of fertilizer application was noted for vegetable crops in the district. Tomato was 

fertilized with 318 kgha-1 of NPS/DAP and 288 kgha-1 of urea whereas onion was fertilized 

with 346kgha-1 NPS and 408kgha-1 urea (Table 7). 

Likewise, Lume district uses inorganic fertilizers, compost, organic manure, crop rotation and 

bio-fertilizers to maintain soil fertility of the land. Overall farmers use a combination of urea 
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and DAP/NPS for the production of cereal grains like teff, wheatand barley. Maize is 

produced in the backyard where soil fertility is easily managed using compost/animal dung 

(Table 7).  

Unlike the two districts, inYaya Gullalle district, soil fertility management technique 

incorporates the use of bio-fertilizer for faba bean production. The combination of DAP/NPS 

and urea has been used to maintain soil fertility for field and horticultural crops in the district. 

Furthermore, higher rate of inorganic fertilizer use is noted in the district as compared to the 

two districts. In general soil fertility management of each district deviates from both the 

BoAEP and research recommendations. 

Table 6. Irrigated crops area coverage, yield and productivity at Dugda, and Lume districts 

District Crops    
Year  

2011 2012 2013 2014 2015 

Dugda  

Potato 

Area (Ha)  **   **   **   **   4 

Yield (t)  **   **   **   **  342.8 

Yield (tha-1)  **   **   **   **   7.8 

Tomato 

Area (Ha) 894 1647 4329 4996 4812 

Yield (t) 114180 150386 176632 277847 205491 

Yield (tha-1)           

Onion 

Area (Ha) 3276 2656 5356 6178 6228 

Yield (t) 161621 83341 177807 206436 184283 

Yield (tha-1)           

Lume 

Potato 

Area (Ha) 28  **   **   **   **  

Yield (t) 588  **   **   **   **  

Yield (tha-1) 21  **   **   **   **  

Tomato 

Area (Ha) 1922  **  1382 1341 1549 

Yield (t) 59582  **  33168 40280 12180 

Yield (tha-1) 31  **  24 30 8 

Onion 

Area (Ha) 1884  **  2981 2828 2902 

Yield (t) 88884  **  62601 77770 32917 

Yield (tha-1) 47  **  21 28 11 

** Data not available and For Yaya Gullalle not data available 

Giving a plant the right nutrient at the right time and place will not only increase the yield, but 

also improves quality and profit and prevents from damage by diseases and pests (Brady and 

Weill, 2008). As a general rule, farmers use DAP/NPS fertilizers at sowing as initial source of 

N and as a main source of P for the whole growing period. Broadcasting is a commonly used 

method of fertilizer application in all districts and for all crops except maize. Row application 

of NPS/DAP fertilizers at sowing and top dressing of urea after 21 days of sowing is a 

common practice for maize producers.  
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Table 7. Type, rate and method of fertilizer application for AGP crops in Dugda, Lume and Yaya Gulalle district 

District Kebele  

Fertilizer 

types 

Fertilizer application for Teff Fertilizer application for Wheat  Fertilizer application for Maize 

Rate 

(kgha-1) 

Method Application time Rate/ 

kgha-1 

Method  Application time Rate/ 

kgha-1 

Metho

d  

Application 

time 

Dugda Walda 

Kalina 

DAP/NPS 40-60 BC 0 DAS 40-60 BC 0 DAS 100 Row 100kg at 0DAS 

Urea       100 Row 100kg at 

21DAS 

Tuchi 

Sumaya

n 

DAP/NPS 50-100 BC 0 DAS 50-100 BC 0 DAS 100 Row 100kg at 0DAS 

Urea 25-50 BC 0 DAS 25-50 BC 0 DAS 50 Row 50kg at 

Koto 

Biliti  

DAP/NPS 80-100 BC 0 DAS 80-100 BC 0 DAS 100 Row 100kg 0DAS 

Urea       68 Row 40kg at 40DAS 

Lume Tade 

Dildimo 

DAP/NPS 100 BC 100kg at 0 DAS 100 BC 100kg at 0 DAS    

Urea 50  25kg at 0 DAS 25kg 

at 21 DAS 

50  25kg at 0 DAS 

25kg at 21 DAS 

   

Compost        BC Before sowing 

Dungug

i Bekele 

DAP/NPS 100 BC 100kg at 0 DAS 100 BC 100kg at 0 DAS    

Urea 100 BC 100kg at 20 DAS 100 BC 100kg at 20 DAS    

Compost        BC Before sowing 

Nanawa DAP/NPS 100 BC 100kg at 0 DAS 50kg 

at 0DAS 

100 BC 100kg at 0 DAS 

50kg at 0DAS 

   

Urea 100  50kg at 21 DAS 100  50kg at 21 DAS    

Yaya 

Gulalle 

Buyama 

and 

Kuat 

DAP/NPS 100 BC 100kg at 0 DAS 100 BC 100kg at 0 DAS 100 BC 100kg at 0DAS 

Urea 50  50kg at 40 DAS 50  50kg at 40 DAS 50 BC 50kg at 40DAS 

Kuchu 

and 

Tengeg

o 

DAP/NPS 150 Row 100kg at 0 DAS 50kg 

at 14 DAS 

150 Row 100kg at 0 DAS 

50kg at 14 DAS 

   

Urea 100 BC 50kg at 0 DAS 50kg 

at 14 DAS 

100 BC 50kg at 0 DAS 

50kg at 14 DAS 

   

Dede 

Tigi 

DAP/NPS 100 BC/Row 100kg at 0DAS 100 BC/Row 100kg at 0DAS    

Urea 200 BC/Row 200kg at 40DAS 200 BC/Row 200kg at 40DAS    

NB. DAS= Days after sowing; BC=Broadcasting 
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Table 7. Type, rate and method of fertilizer application for AGP crops in Dugda, Lume and Yaya Gulalle district contôd 

District Kebele Fertilizer types 

Fertilizer application for Barley Fertilizer application for Faba bean Fertilizer application for Chickpea 

Rate 

(kgha-1) 

Meth

od  
Application time 

Rate 

(kgha-

1) 

Method  
Application 

time 

Rate 

(kgha-1) 
Method  

Application 

time 

Dugda 

Walda 

Kalina 

DAP/NPS 
         

Urea 
         

Tuchi 

Sumayan 

DAP/NPS 
         

Urea 
         

Koto Biliti  
DAP/NPS 40 BC 0 DAS 25 BC 25kg at 0 DAS 

   
Urea 

      
68 Row 40kg at 40DAS 

Lume 

Tade 

Dildimo 

DAP/NPS 
         

Urea 
      

50 BC 50kg at 0DAS 

Compost 
       

BC Before sowing 

Dungugi 

Bekele 

DAP/NPS 39 BC 39kg at 0 DAS 
      

Urea 39 BC 39kg at 20 DAS 
      

Compost 
       

BC Before sowing 

Nanawa 
DAP/NPS 100 BC 100kg at 0 DAS 

      
Urea 100 

 
50kg at 21 DAS 

      

Yaya 

Gulalle 

Buyama 

and Kuat 

DAP/NPS 100 BC 100kg at 0 DAS 
  

100kg at 0 DAS 100 BC 100kg at 0DAS 

Urea 
     

50kg at 40 DAS 50 BC 50kg at 40DAS 

Bio-ferti 
   

4 

packet 
Seed trt 

    

Kuchu 

and 

Tengego 

DAP/NPS 
     

100kg at 0 DAS 

50kg at 14 DAS    

Urea 
     

50kg at 0 DAS 

50kg at 14 DAS    

Bio-ferti 
   

4 

packet 
Seed trt 

 
4 packet 

  

Dede Tigi 

DAP/NPS 100 
BC/

Row 
100kg at 0DAS 60 Row 60kg at 0DAS 

   

Urea 200 
BC/

Row 
200kg at 40DAS 60 BC/Row 60kg at 0DAS 

   

Bio-ferti 
   

4 

packet 
Seed trt 

    

NB. DAS= Days after sowing; BC=Broadcasting  
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Table 7. Type, rate and method of fertilizer application for AGP crops in Dugda, Lume and Yaya Gulalle district contôd 

Distri

ct  
Kebele 

Fertilizer 

types 

Tomato Onion 

Rate of 

application 

(kgha-1) 

Method of 

application 
Application time 

Rate of 

applicati

on 

(kgha-1) 

Method 

of 

applicati

on 

Application time 

Dugd

a 

Walda 

Kalina 

DAP/NPS 400 Row 200kg at 0DAT 200kg at 35DAT 
200 Row 

100kg at 0DAT 

100kg at 35DAT 

Urea 300 Row 

100kg at 0DAT 100kg at 35DAT 

100kg at 60DAT 

560 Row 

160kg at 0DAT 

200kg at DAT 

200kg at DAT 

KNO3 25 Row 10kg at 55DAT 7kg at 85DAT       

Tuchi 

Sumaya

n 

DAP/NPS 400 Row         

Urea 400 Row         

KNO3 17 Row         

Lum

e 

Dungug

i Bekele 

DAP/NPS 400 
Row 

400kg at 0 DAT 600 
  

400kg at 0 DAT 

200kg at 30DAT 

Urea 400 
Row 

100kg at 0DAT 300kg at 60DAT 400 
  

250kg at 21DAT 

150kg at 30DAT 

Ecogreen 100ltha-1 Foliar spray 100lt at 45DAT 33ltha-1   33lt at 55DAT 

Orga 200 BC on soil 200kg at 0DAT     
 

Ucan 4lt-1 Foliar spray 2lt at 35DAT      2lt at 70DAT     

 
Nanawa 

DAP/NPS    100 Row 100kg at 0DAT  

Urea    100 Row 100kg at 21DAT 

Yaya 

Gulal

le 

Buyama 

and 

Kuat 

DAP/NPS    50 Row 50kg at 0DAT 

Urea  
 

 50 
Row 

50kg at 40DAT 

Dede 

Tigi 

DAP/NPS       

Urea       

NB. DAS= Days to after sowing; BC=Broadcasting  
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Seed sources for the study districts 

Sources of seeds and crop varieties used in the study districts are indicated in table 8. In 

Dugda district, farmers use both improved and local seeds from different sources. Almost all 

farmers use improved seeds of teff, wheat and maize crops. The major source of improved 

seeds is Bora Dembel union while that of local seeds are either the vicinity market or own 

saved. Dominant and most preferred varieties of teff in the low and midlands of the district is 

Dz-Cr-37 followed by Kuncho.  Kuncho is the most preferred variety in the highlands of the 

district. Improved wheat varieties such as Pavan, Digelu, Kakaba and Hawi are majorly 

supplied by Bora Dembel Union, but in recent yearsHawi and Digelu are becoming out of 

market even though farmersô preference for the varieties is still very high. The most supplied 

varieties of maize in the districts are BH-540, BH-543, Shone, MH-1v fc38, Limu and 

Melkassa-2 (Table 8). Preference of the varieties depends on the onset of rainfall. If the onset 

of rainfall is early May farmers preferred BH-543 followed by BH-540. Sometimes when the 

onset of rainfall is in June farmers preferred Melkassa series due to their early maturing 

characteristics. Unlike teff, wheat and maize no improved varieties are supplied for Barley, 

faba bean and chickpea and farmers depend on the local varieties for the production of these 

crops. 

 

Lume Adama union and Biftu seed multiplication cooperative are the major source of 

improved seed in Lume district. According to FGD, farmers use improved varieties of teff, 

wheat, maize and chickpea while the production of faba bean and barley mainly depend on 

local varieties. Farmer group discussion revealed that Kuncho and Boset are among the 

improved varieties widely used in Lume district while Hadho, a local variety, is used at 

Dungugi Bekele kebele.  Pavan, Kakaba and Danda varieties for what and   Kathumani and 

Melkassa-4 for maize are the improved varieties used in the district. Shasho, Arerti and Habru 

are improved Chickpea varieties under production in the district. Generally, farmersô 

preference for the varieties depends on whatvarieties the union offers. 

 

On the contrary, in Yaya Gulalle district, supply of improved crop varieties is mainly 

performed by office of agriculture and environmental protection and in current years by 

Holeta Agricultural Research Center. The improved seeds supplied are mainly for teff, wheat, 

maize and faba bean while barley and chickpea production mainly depend on the local 

varieties. According to FGD, improved varieties supplied for teff are Magna, Kuncho and 

Dukem; for wheat are Kakaba and Dandaa; for Maize BH-540 and for faba bean Walki. 

Wheat varieties like Digelu and Kubsa were still very popular among farmers. The local 

wheat variety, Koticho is produced solely on black soils in the district.  
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Table 8. Crop varieties used at Dugda, Lume, and Yaya Gulalle district 

District Kebele 
Teff varieties Wheat varieties  Maize varieties 

Barley 

varieties 

Faba bean 

varieties 

Chick pea 

 varieties 

Improved  Local Improved Local Improved  Local Local Improved  Local 

Dugda 

Walda 

kalian 

DZ-Cr-37, 

Kuncho 
  

Hawi, Pavan, 

Digelu, Kakaba 
  

Shone, BH-543, 

BH-540, Limu 
Local     local 

Tuchi 

Sumeya 

DZ-Cr-37, 

Kuncho 
  Hawi, Pavan   BH-543, BH-540   Local     

Koto 

Biliti  

DZ-Cr-37, 

Kuncho 
  Hawi, Pavan   

BH-543, Shalla, 

Shone, Melkassa-4, 

Jibat, MH-140 

Local Local     

Lume 

Tade 

Dildimo 

Kuncho, 

Boset 
  

Pavan and 

Kakaba 
  

Katumani 

Melkassa-4 
    

Shasho, 

Arerti, Habru 
  

Dungugi 

Bekele 
Kuncho Hadho Pavan, Kubsa   Melkassa -4     Shasho   

Nanawa 
Kuncho 

and Boset 
  

Dandaa and 

Kakaba 
    local local 

Shasho, 

Arerti, Habru 
  

Yaya 

Gulalle 

Buyama 

and 

Kuat 

Magna, 

Kuncho 
 

Digelu, 

Danda'a, 

Kakaba 

 BH-540 Biiraa Local  Dube 

Kuchu 

and 

Tengego 

Kuncho 

Dukem 
 

Kakaba 

Dandaa 
Koticho  Local Local  Dube 

Dede 

Tigi 
Kuncho  

Kakaba  

Dandaa 

Digelu 

  Biiraa Walki   
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Land Preparation and Planting methods 

Land preparation practices followed in the three districts are summarized in (Table 9). In 

Dugda district, draft animal power is used for land preparation using traditional implements. 

Only few farmers how undertake small small scale irrigation for horticultural crop production 

use tractors for land preparation. Plowing frequency ranges from 2 to 3 times depending on 

the crops to be cultivated. Land for teff, maize and faba bean is plowed three times while for 

wheat, barley and chickpea plow frequency is 2 times. On the other hand the plow frequency 

for irrigated crops like onion and tomato is at least 4 times. Most farmers in the district use 

row planting for the production of maize while broadcasting is practiced for wheat, teff and 

other cereal and pulse crops. Few farmers also use row planting for faba bean, what and teff 

cultivation. 

 

Similar to Dugda, use of traditional implements and draft animal power is the most known 

practice for land preparation in Lume district. But very few farmers use tractor for plowing 

small scale farms. According to FGD farmers of  Lume district plow farm lands for teff, 

wheat, maize, barley, faba bean and chick pea 4, 4, 3-4, 3-4, 2-3, and 2-5 times, respectively. 

For horticultural crops like tomato and onion, plots are plowed 5 times in the district.   

 

According to the (FGD), farmers in Yaya Gullalee district use draft animal power with normal 

iron tool for light soil and broad bed maker (BBM) for black clay soil. Broad bed maker 

(BBM) was used for preparation of land for wheat, barley, faba bean and chickpea while teff, 

maize and onion fields are prepared with normal tool (Maresha). Teff is plowed four times, 

wheat and maize three to four times; barley 3 times; faba bean 2-3 times; chickpea 1-3 times; 

potato 4-5 times and onion four times. In general legumes need less plowing frequency as 

compared to other cereals and horticultural crops. 
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Table 9. Land preparation practices in the study districts 

Crop type Districts 

Rain fed Irrigation 

Teff Wheat Maize  Barley 
Faba 

Bean 

Chickpe

a  
Onion Potato Tomato Onion Potato 

Power 

source 

Dugda 
Draft 

animal 
Draft animal 

Draft 

animal 

Draft 

animal 

Draft 

animal 

Draft 

animal 

  Tractor & 

draft 

animal 

Tractor & 

draft 

animal 

 

Lumme 
Draft 

animal 
Draft animal 

Draft 

animal 

Draft 

animal 

Draft 

animal 

Draft 

animal 

Draft 

anima 

Draft 

animal   
 

Y. gullale 
Draft 

animal 

Draft animal Draft 

animal 

Draft 

animal 

Draft 

animal 

Draft 

animal 
 

 Draft 

animal 

Draft 

animal 
 

Plowing 

frequency  

Dugda 3 2 3 2 3 2   4 4  

Lumme 4 4 3-4 3-4 2-3 2-5 5  
 

4 4 

Y. gullale 4 3-4 3-4 3 2-3 1-3  4-5 4-5 4-5  

Seed type 

Dugda 
Improv 

ed &local 

Improved & 

local 
Improved      

 
   

Lumme 
Improved

/local  

Improved/loc

al 

Improved/l

ocal 
Local  

Improve

d/local 
Local  

Unkno

wn 

 
 Improved Local  

Y. gullale 

Improved 

& local 

Improved & 

local 

Improved 

& local 

local Improve

d & 

local 

Improve

d & 

local 

 

Improve

d & 

local 

Improved 

& local 

Improved 

& local  

Seed 

source 

Dugda 
BD 

Union 

BD Union  BD Union  
    

 
Trader 

Trader/M

B U 
 

Lumme 

LAU, 

Own 

saved 

LAU, own 

saved 

LAU, own 

saved 

Local 

market 

Local 

market 

and own 

saved 

Local 

market 

and own 

saved 

Trader 

 

 Trader  Trader  

Y. gullale 

BoAEP, 

world 

vision 

BoAEP, 

world vision 

BoAEP, 

world 

vision 

Local 

mrkt 

(degem) 

Holeta 

ARC, 

farmers 

Farmers  

 

Local 

mrkt 

(Degem

) 

Local 

mrkt 

(Degem) 

Addis 

Ababa 

trader 

shop 

 

Drainage 

of excess 

water 

Y. gullale  BBM, BBM  BBM BBM BBM  BBM BBM  
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Seeding Rate 

Seeding rate is one of the most important parameter in agricultural production. Having the 

proper plant density is important because it affects the overall health and the vigor of the 

plants (Yan et al., 2017). Seeding rate varies depending on the varieties, soil fertility and 

climatic condition of the area. Seeding rate of each major crop shows a discrepancy from 

research recommendation. In this study it was noted from the FGD that seeding rates used 

varies widely among the districts and the crop types. Although research recommendation are 

not site specific farmers use higher seeding rate as compared to national recommendation for 

each crops.  

In Dugda district for example, seeding rates for Teff, wheat, maize, barley, faba bean,and 

chickpea ranges from 36-48kgha-1, 112-200kgha-1, 25-33kgha-1, 200kgha-1, 28-80kgha-1, and 

32kgha-1, respectively (Table 10). It was only in the case of faba bean and chickpea that the 

farmersô seeding rate was found to be below the national recommendations. From FGD, it is 

noted that farmers in some kebeles of Lume district use seeding rates which is below national 

recommendation. In the case of teff, for instance, they use seeding rates ranging from 12 to 56 

kgha-1 whereas the national recommendation is 20-30kgha-1. Samilar trend was observed at 

Yayya Gullallee district.On the other hand seeding rate of faba bean and chickpea was found 

below the national recommendations. Excessively high plant densities cause plants to 

compete for available food and water, whereas extremely low plant densities may provide the 

opportunity for weed invasion (Yan et al., 2017). 
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Table 10. Agronomic practices used for the major crops in the study districts 

Crop 

type 

Distric

ts 

Rain fed Irrigation  

Teff Wheat Maize  Barley 
Faba 

Bean 

Chick

pea  

Oni

on 
Potato Tomato Onion 

Pota

to 

Sowing 

method  

Dugda 
Broadc 

asting 

Broadcastin

g & row 

planting 

Row  
Broadca

stin g 

Row 

and 

BC 

BC   

 

Row  Row   

Lumm

e 
BC  

Broadcastin

g and row 

planting  

Row  BC 

Row 

and 

BC 

BC  
Ro

w  

 

 
Row  Row  

Y. 

gullale 

Broadcast

ing and 

row 

Broadcastin

g and row 

planting  

Row  Broadca

sting 

and row  

Row 

and 

BC 

BC  

 

  Row  

 

Varieties  

Dugda 

DZ-Cr-

37, 

Kuncho, 

Hawi, 

Pavan, 

Digelu, 

Kakaba 

BH-543, 

Shalla, 

Shone, 

Limu, 

Melkassa-

4, Jibat, 

MH-140 

Local  Local  

Shasho

, 

Arerti, 

Habru 

 

 

Roma-

VF,  
  

Lumm

e 

Kuncho, 

Boset, 

Hadho 

Pavan, 

Kubsa, 

Dandaa, 

Kakaba 

Kathuma

nni, 

Melkassa-

4 

Local Local 

Shasho

, 

Arerti, 

Habru 

Bo

mba

y 

Red 

 

 

V9, 

Roma 

VF, 

Kochoro 

Bom

bay 

red 

Y. 

gullale 

Magna, 

Kuncho 

and 

Dukem 

Digelu, 

Dandaa, 

Kakaba and 

Koticho 

BH-540 Local 

(Biiraa) 

Local 

and 

Walki 

Dube 

and 

local 

Bo

mba

y 

Red 

Jalenne, 

Gudannie 

and local 

(Shashama

ne) 

Jalenne, 

Gudanni

e and 

local 

(Shasha

mane) 

Bombay 

red and 

unknow

n  
 

Seed rate 

(kgha-1) 

Dugda 36-48 112-200 25-33 200-250 28-80 32    12-16  

Lumm

e 
12-56 50-200 24-60 100-400 80-200 48-240 

8-

14 

 
 

 
 

Y. 

gullale 
10-60 100-200 12 160-300 60-200 30-140 

14 12000 
 

 
 

 

Resear

ch 

recom

mendat

ion 

20-30 125-150 25 85 200 110 3.5 

 

 
 

 

Row 

planting 

technolo

gy  

Dugda  
Highland/Ja

r kin 

Hand 

drilling 
 drilling   

  
Hand 

planting 

Hand 

planting 

Hand 

plant

ing 

Lumm

e 
 

Highland/ 

Jerkan 

Hand 

dropping  
 

Hand 

droppi

ng 

 

Han

d 

plan

ting  

 

 

Hand 

planting  

Hand 

plant

ing  

Y. 

gullale 

Highland  Highland)  Hand 

drilling  

 Hand 

drilling  

  Hand 

planting 

Hand 

planting  

Hand 

planting   

Croppin

g system 

Dugda 

Mono 

cropped 

& rotated 

Mostly 

rotated 

Mono 

cropped 

or rotated 

Rotatio

n 
  

  

   

Lumm

e 

Crop 

rotation 

Crop 

rotation 

Mono 

cropping  

Crop 

rotation 

Crop 

rotatio

n 

Crop 

rotatio

n 

Mo

no 

crop

ping 

 

 
Crop 

rotation 

Crop 

rotati

on 

Y. 

gullale 

Mono 

cropped 

and 

rotated 

Mostly 

crop 

rotation 

Mono 

cropping  

Crop 

rotation 

Crop 

rotatio

n 

Crop 

rotatio

n 
 

Crop 

rotation 

Crop 

rotation 

Crop 

rotation 
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Pest and pest control measures in the study districts 

Weeds and weed control measures  

Weed species on different crops and their control measures in the study districts are indicated 

in Table 11, Galansigo parviflora, Parthenium hysterophorus, Cypersuss rotundas, Guizotia 

scraba, Xanthium spp., Black jack, Datura stramonium, Fira Gidi, Dase setena, Shishi, and 

Gurii are the commonly occurring weed floras in Dugda district. Based on their importance, 

farmers prioritized Parthenium hysterophorus, Guizotia scarba, Xanthium spp, and Galansigo 

parviflora as the most occurring and problematic weeds in the district.  

With regard to weed control, farmers use a combination of different measures depending on 

weed type abundance. The most common weed control measures in cereals such as teff, wheat 

and barley are 2, 4-D application followed by hand weeding at least 2 times during cropping 

cycle. According to Razenne (2008) the critical weed competition period for teff is 

approximately between 3-7 weeks after crop establishment. This is the time when farmers in 

the district apply their control options.   . Application of 2, 4-D may be repeated depending on 

weed abundance. Hand weeding is mainly practiced for control of Snowdenia polystachya, 

Avena fatua, and Phalaris paradoxa since these weeds are not controlled by 2, 4-D 

application. Maize fields are hand weeded once, but hoeing (kutkato) and shilshalo are also 

supportive for the control of weeds even though both techniques are meant for aeration and 

nutrient application. Both faba bean and chick pea are hand weeded twice, wheras  Irrigated 

commercial crops such as tomato and onion are weeded 6-8 and 4 times, respectively. 

Weed species diversity in Lume district is almost similar to that of the Dugda district. The 

control options used by farmers in this district include physical, chemical and crop rotation. In 

the highland kebeles of the district, farmers use a combination of Palace herbicide and at least 

two times hand weeding for teff, wheat and barley production. On the other hand, 2, 4-D 

followed by one time hand weeding and hoeing is used for the control of weeds in maize 

fields. FGD revealed that a chemical known as Gallant super is used to control faba bean 

weeds, whereas chickpea weeds are controlled by the application of Palace at 3 leaf stage. In 

general farmers in this district are effective in adopting herbicides for production of their field 

crops.  

The composition of weed flora  in Yaya Gullalle district includes Phalaris paradoxa, Balami, 

Shaye, Avena fatua, Snowdenia polystachya, Guizotia scarba, Plantiago lenceolata, 

Convulvulas arvensis, Migira saree, Macaree, Trifolium arvensis, inkirdado, , Gezotia 

scraba, Cynodia ploystachya, Rumex spp, Plantego lencoleta, gafarsa, Argemon mexicana. 

Weed control measures in the district mainly depends on hand weeding and 2, 4-D 

application, the former one being the most widely used method. According to FGD, weeds on 

crops such as teff, wheat and barley are controlled predominantly by herbicide application 

followed by hand weeding (1-3 weeding frequency), while weeds on faba bean are majorly 

controlled by hand weeding. On the other hand dominant weed in chickpea field is commonly 

affected by Argemon Mexican, which is very difficult to control by hand wedding. In general 

some weeds which are categorized as important ones (Phalaris paradoxa, Snowdenia 

polystachya, Lolium temulentum and Avena fatua) in the district cannot be controlled by 2, 4-

D application.  
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Table 11. Weed species on different crops and their control measures in the study districts  
Districts Teff  Wheat  Maize Barley Faba bean  Chick pea Tomato Onion Potato 

Weed  species available  
       

 

Dugda 

Galansigo parviflora, 

Cendelon dactilon Guizotia 

scarab, Amaranthus hybrid 

Black jack, Datura 

stramonium, Fira Gidi, Dase 

setena, Shishi, Gurii , 

Parthenium hysterophorus, 

Xanthium spp. 

 

 

 

Black jack, 

Galansigo 

parviflora, 

Guizotia scarab, 

Cynodia 

ploystac, 

Parthenium 

hysterophorus 

hya, Fira Gidi, 

Fox tail, Galium 

aparine 

Cynodia 

ploystachy,  

Striga spp, 

Parthenium 

hysterophorus 

 

 

 

 

 

 

Cynodia 

ploystachya, 

Galium 

aparine, 

Parthenium 

hysterophoru

s 

 

 

 

 

Galansigo 

parviflora, 

Guizotia 

scarab, 

Kakaba Black 

jack, Fox tail, 

Balamola, 

Saaraa, 

Shishii, Kiloo, 

Parthenium 

hysterophorus 

Goose 

horse foot 

 

 

 

 

 

 

 

 

 

Partheni

um 

hysterop

horus, 

Orobanc

he spp 

Cuscuta 

spp., 

Partheni

um 

hysterop

horus, 

Cyperuss 

rotundus, 

Galium 

aparine 

 

Lume 

Setaria pumila, Jaree, 

Gurii, Cyperuss rotundas, 

Tiloo, Phalaris paradoxa, 

Wabeloh, Guizotia scarba, 

Galansigo parviflora, 

Alumaa, Machara, 

Snowdenia polystachya 

 

 

 

 

 

 

Avena fatua, 

Setaria pumila, 

Jaree, Cyperus 

rotundus , Tiloo, 

Wabeloh, 

Phalaris 

paradoxa, 

Snowdenia 

polystachya 

 

 

 

 

Bokusaree, 

Phalaris 

paradoxa, 

Parthenium 

hysterophorus, 

Snowdenia 

polystachya, 

Plantago 

lanceolata 

Dehanekay, 

Parthenium 

hysterophorus, 

Datura 

stramonium 

Avena fatua, 

Setaria 

pumila, 

Jaree, Tiloo, 

Cyperus 

rotundus  , 

Gurii, Avena 

fatua, 

Haluma, 

Bromus 

pectinatus, 

Snowdenia 

polystachya 

 

Guizotia 

scarba, Datura 

stramonium, 

Bokuu saree, 

Jaree, Mech, 

Datura 

stramonium, 

Snowdenia 

polystachya 

 

 

 

 

Bokuu 

saree, 

faramsiisa

a, Fincan 

loonii, 

Basoo 

bilaa 

saree, 

Tiloo, 

Gabisaa, 

Asaandab

oo, 

Cyperus 

rotundus 

Partheni

um 

hysterop

horus, 

Boku 

saree, 

Cyperus 

rotundus, 

Gabisaa, 

Fincan 

loonii 

 

 

 

Cyperus 

rotundus, 

Fincanii 

loonii, 

Partheni

um 

hysterop

horus, 

Lamunce

e, 

Cuscuta 

spp. 

 

Y.Gulale 

Phalaris paradoxa, Balami, 

Shaye, Avena fatua, 

Snowdenia polystachya, 

Guizotia scarba, Plantiago 

lenceolata, Migira saree, 

Macaree, Trifolium 

arvensis, inkirdado, 

amakito, Gezotia scraba, 

Cynodia ploystachya, 

Rumex spp, Plantego 

lencoleta, gafarsa, 

Avena fatua, 

shaye, Phalaris 

paradoxa , 

mujaa, hadaa, 

kortobe, Lelium 

temulentum , 

amakito, Rumex 

spp, shaye, 

mamako, Galium 

aparine 

Hadaa, 

Amakito, 

Datura 

stramonium, 

Brassica spp 

striga 

Sinara, Muja, 

asendabo, 

shaye, hadaa. 

Kortobe, 

inkirdda, 

Shulti,  

Galium 

aparine 

Gizotia 

scarba, 

kortobe, 

Brassica spp., 

amakito, muja, 

asendabo, 

kortobe, 

mamako, 

Rumex spp., 

maxxane, 

 

Macaraa, 

Bonanlati, 

Asandabo, 

migira 

saree, 

hadaa, 

Argemon 

mixicana 

 

  Asand

abo, 

rumex 

spp 

Anano

o, 
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Convulvulas arvensis, 

Argemon mexicana 

Weed control measures 

a) Frequency of  weeding ( for hand weeding) 
   

  
 

Dugda 2 (30DAE, 60DAE) 1-2 
1 and 1 time 

hoeing  
2 

2 (14DAE and 

30 DAE) 
2  

6-8 (as 

per 

required) 

4 (every 

two 

weeks) 

 

Lume 2-3 2 

2 (1x hoeing 

and 1x 

weeding) 

2-3 2-3 2-3 6-7 8x 

 

Y.Gulale 1-3 1 and hoeing  1 and hoeing 2 1-2    2-3 

b) Type of Chemicals used (for Chemical control)        

Dugda 2, 4-D (21DAE) 

2, 4-D (30 and 

60DAE); 

topic(30DAE) 

2, 4-D 2, 4-D     

 

Lume 2, 4-D; Palaca 2, 4-D, Palace 2, 4-D 2, 4-D, Palace Gallant Super 

Palace at 

3 leaf 

stage  

  

 

Y.Gulale 2, 4-D at 40DAE 2, 4-D (60DAE) 2, 4-D 2, 4-D      
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Insects and Insect control measures 

Prevailing insects in the three districts and their control measures are summarized in Table 12. 

According to farmers group discussion (FGD) the most prevailing insects in Dugda district were 

shoot fly and grass hopper on teff, stalk borer on maize, shoot fly on wheat and barley, pod borer 

and aphids on faba bean and pod borer on chickpea. Of a number of insects and pests reported to 

attack tomato, tomato leaf minor (Tuta absuluta), aphid, white flies and tomato fruit worms are 

identified to be the most important ones. Farmerôs put thrips and worms (Raamoo Bulee) as the 

major insect damaging onion in the district.  

 

Regarding control measures, very few farmers stated that they use 2, 4-D to control shoot fly on 

teff. This low use of the chemical is likely to be because of the effect of shoot fly inducing more 

tillers which can be become productive (Bayeh et al., 2008). On the other hand no control 

options were employed for barley shoot fly in the district. According to FGD, the major 

challenge with wheat production is birds (Girissa) attack. Farmers attempt to control this through 

removal and thining of branches of trees (majorly Acacia) which exist in the fields. To control 

stalk borers, which occur during longer dry period and just after rainfall drops, some farmers 

apply malathion. This chemical used in control of other insects such as red mites, pod borerand 

aphids which attack different crops. To control tomato leaf minor, which attacks tomato, farmers 

use recommended insecticides such as ampligo 150 ZC, coragen 200 SC and tracer 480 SC with 

four to six times spray per season. Karate 50% EC, thionex 35% EC, profit 72% EC, endosulfan, 

selecron, kocide 101 and many other insecticides has been to control thrips. plant leaves at any 

stages of the crops.  Similar types of insects existing in Dugda district are found in Lume ditrict. 

Here farmers farmers are found not attempt to control insects except that they hardly try to 

control faba bean and chickpea insects by use Malathion and Karate used to control.  
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Table 12. Important insect and their control measures in the thre districts  
Districts Teff  Wheat  Maize Barley Faba bean  Chick pea Tomato Onion Potato 

Insects          
Dugda Shoot fly, 

Grass hopper, 

smudge  

Girissa (Birds) Stalk borer 

(Tuse) 

Shoot fly Termite; Stem 

maggot, pod 

borer 

Aphid, pod 

borer, black 

aphid  

Tuta absulota, 

aphid, white fly,   

Thrips, 

raamoo 

bulee  

 

Lume Shoot fly, 

black teff 

beetle, grass 

hopper 

Grass hopper, 

ramoo, shoot fly 

Stalk borer Shoot fly Aphid, pod 

borer 

Aphid, pod 

borer 

Tuta absulota, 

aphid, white fly,   

Thrips   

Y.gulele Shoot fly, 

Grass hopper, 

smudge  

White worm with 

black head; Maski 

(very difficult) 

 Shoot fly, 

caterpillar 

Worm 

(lumuxii), 

caterpillar 

Green worm, 

pod borer, 

cater piller 

  Mixii 

didmitu

u 

Control           
Dugda Farmers apply 

2, 4-D for the 

control of 

shoot fly 

Tree removal and 

branch thinning  

Malathion; 

managed by 

rainfall 

No 

management 

practice  

1X Malathion 

application at 

podding  

3x Malathion, 

or 2x karate 

application 

Coragen, tracer, 

endosulphan, 

Selecrone, 

agrolambasin,  

Selecro

ne, 

Helarat, 

profit, 

karate, 

 

Lume No 

management  

No management No 

management  

No 

management 

3X Malathion 

application or 

2x karate 

application 

3x Malathion, 

or 2x karate 

application 

Coragen, tracer, 

endosulphan, 

Selecrone, 

agrolambasin,  

Selecro

ne, 

profit, 

karate, 

 

Y.gulele No treatment  Sheep walk on the 

field and hoeing; 

endosulphan tried 

but not controlled  

 Sheep walk 

and 2, 4-D 

application 

and unknown 

liquid 

insecticide 

Sheep walk 

on the field 

and hoeing  

Application 

of mancozeb 

  No 

treatme

nt 
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Disease and disease control practices  

Some crop diseases and their control measured applied in the study districts are given in Table 

13. Diseases of teff, wheat, maize, barley, faba bean and chickpea were found to be root rot 

(hunde shamsa), rust, root rot, chocolate spot and fusarium wilt, respectively. On the other hand, 

tomato and onion are affected by diseases such as Bacterial spot, down mildew, powdery 

mildew, late blight, early blight and a number of viral diseases.  Down mildew and purple blotch 

are the most important diseases of onion in both Dugda and Lume districts.  

 

Farmers carry out control measure only against diseases of wheat and chickpea. All field crops 

diseases were not managed in Lume district. According to FDG, farmers inboth Dugda and 

Lume districts use chemicals such as Ridomil gold MZ 68 WG, matco, Mancozeb 80 WP, agro-

laxyl mz 63.5 wp, agro-fos 400 SL, bacticide and many others  to control both tomato and onion 

diseases. Both FDG and secondary data revealed that farmers exercise cocktail application of at 

least two fungicides and one insecticide at a time as they believe that this is a perfect way of 

managing both diseases and insects. 

 

According to FGD conducted in Yaya Gullalle, very few diseases identified as economically 

important ones. are, rust on wheat and barley; black root rot and chocolate spot on faba bean; 

fusarium wilt on chickpea and late blight and leaf rust on potato are important once. No attempt 

is made in the district to control the diseases except little effort made by some farmers to control 

rust using insecticides. This is majorly due to lack of awareness and the difficulty to get the 

chemicals.  
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Table 13. Important crop diseases and their control measures in the three districts  
Districts Teff  Wheat  Maize Barley Faba bean  Chick pea Tomato Onion 

Diseases          
Dugda Hunde shamsa 

/damping off/ 

(during heavy 

rain) 

Rust (leaf and 

stem) (occurs after 

heavy rain 

followed by strong 

sun) 

Hunde 

shamsa  

Rust Chekolet spot Fusarium wilt Leaf spot, early and 

late blight, bterial 

spot, viral 

Damping off, 

Purple blotch, 

Downy 

mildew 

Lume Rust Rust (leaf and 

stem) 

 Scald Chocolate spot Fusarium wilt Leaf spot, early and 

late blight, bacterial 

spot, viral,  

Damping off, 

Purple blotch, 

Downy 

mildew 

Y.Gulele No disease; 

chilling injury  

Rust   Rust  Black root rot, 

chocolate spot 

Qora, 

Fusarium wilt  

Wagii (ni 

dammesaa), late 

blight  

 

Control methods        
Dugda No 

management  

Ridomil Gold 

60%WP  

No 

management  

No management 

practice  

No 

management  

No 

management  

Mancozeb, unizeb, 

matco, ridomil, 

bacticide, 

agromycolyxl, 

Mancozeb and 

ridomil at least 

10 times 

Lume No 

management  

No management   No management  No 

management  

No 

management  

Mancozeb, matco, 

ridomil, bacticide,  

 

Y.Gulele  Liquid chemical 

applied for rust 

 Chemical applied 

for shoot fly 

works 

No treatment  No control  No treatment   
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Post-harvest management  

 

Harvesting techniques  

 

In all districts, farmers use sickle for harvesting teff, wheat, maize, barley, and faba bean. 

Chickpea is harvested by uprooting at full maturity. About 15% and 9% of farmers in Dugda and 

Lume district respectively stated that they use combined harvester for harvesting and threshing 

wheat. Tomato is picked by hand, sorted and packed at farm gate. Onion is harvested manually 

by uprooting and then separating the bulb by cutting. Both tomato and onion are packed in 

wooden box and directly transported to the final market destination.  

 

Storage, Processing and transportation 

 

In all districts after cleaning process, grains are either put in sacks and stored in inside a living 

house or are stored in special sores. Means of both crop and grain transportation in Dugda and 

Lume district is Donkey cart whereas donkey backs are used in Yayagulele district. Grain 

storage duration varies from place to place depending on the economic wellbeing of farmers. In 

Dugda and Lume districts, because of their high temperatures, crops are stored for few periods as 

compared to Yaya Gullalle district. In all districts, farmers use storage pesticides to enlenghten 

storage period. In all districts there is no crop processing practices including for horticultural 

crops because of lack of processing facilities, improved transportation and well established value 

chain. 

 

Knowledge management  

 

Office of agriculture and environmental protection is the major institution that gives training to 

farmers in the districts on the use of improved agricultural technologies. In Dugda and Lume 

districts, it was known that different projects such as ILRI/Lives project and institutions such as 

Melkassa and Adami Tulu Agricultural Research Centers provide both training and information 

on the use of improved agricultural technologies.  In Yaya Gullalle district, OoAEP, Holleta 

agricultural research center and World vision participate in extension services. Though market 

was found to be the most important constraints to small scale irrigation, especially in Dugda, and 

Lume districts, no market linkage services were supplied by any institution in all districts. 
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 Table 12. Harvest and post harvest practices in the three districts  

Crop type Districts Rain fed Irrigation  

Teff Wheat Maize  Barley Faba Bean Chickpea  Onion Potato Tomato Onion Potato 

Harvesting 

methods 

Dugda Manually 

by sickle 

Combined 

harvester & 

manually by 

sickle 

Manuall y 

by sickle 

Manually 

by sickle 

Manually 

by sickle 

Manually 

by hand 

  Hand 

picking 

Manually 

uprooting 

Manuall y 

uprootin 

Lumme Manually 

by sickle 

Combined 

harvester and 

manually by 

sickle  

Manually by 

sickle 

Manually 

by sickle  

Manually 

by sickle 

Manually 

by hand  

Manua

lly  

  Hand 

picking  

Manual 

uprooting 

using hand 

tools 

Y. gullale Manually 

by sickle 

manually by 

sickle  

Manually by 

sickle 

Manually 

by sickle  

Manually 

by sickle 

Manually 

by hand  

 Manually 

uprooting 

Manually 

uprooting 

Manually 

uprooting  

g 

Threshing 

technique 

Dugda Animal 

trampling 

Animal trampling Animal 

trampling 

Animal 

trampling 

Animal 

trampling 

Animal 

trampling 

 Farm gate      

Lumme Animal 

trampling  

Animal trampling 

and combined 

harvester 

 Animal 

trampling 

Animal 

trampling  

Animal 

trampling 

     

Y. gullale Animal 

trampling 

Animal trampling Animal 

trampling 

Animal 

trampling 

Animal 

trampling 

Animal 

trampling 

     

Storage 

technique  

Dugda Madabari 

ya 

Madabariya Madabar iya Madabariya Madabariya Madabari

ya 

     

Lumme Madabariya  Madabariya  Madabariya  Madabariya  Madabariya  Madabari

ya  

N.A.   N.A N.A 

Y. gullale Madabariya Madabariya Madabariya Madabariya Madabariya Madabari

ya 

     

Storage 

duration 

Dugda Upto 10 

month 

1 year 10 month 1 year 7 month 7 month      

Lumme Up to 1 

year 

Max 6 month Max 6 

month 

1 year Max 6 

month 

Max 6 

month 

N.A   N.A N.A 

Y. gullale Up to 2 

years 

Up to  2 years Up to 2 

years 

Up to 2 

years 

Up to 10 

month 

Up to 1 

years 

  Farm gate   Farm gate    

Product 

cleaning  

Dugda Tradition al Lameda Lameda Lameda Lameda Lameda      

Lumme Lameda Lameda Lameda Lameda Lameda Lameda      

Y. gullale Traditional  Lameda Lameda Lameda Lameda Lameda      

Transportati

on  

Dugda Donkey 

cart 

Donkey cart Donkey cart Donkey 

cart 

Donkey 

cart 

Donkey 

cart 

     

Lumme Donkey 

cart 

Donkey cart Donkey cart Donkey 

cart 

Donkey 

cart 

Donkey 

cart 

     

Y. gullale Donkey 

back 

Donkey back Donkey 

back 

Donkey 

back 

Donkey 

back 

Donkey 

back  

 Donkey 

back 

Donkey 

back  

Donkey 

back 

 

NB: BD union= Bora Dembel Union; LA union= Lume Adama Union  
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Crop production constraints  

Rain-fed crop production constraints  

Constraints related to agriculture production inputs such as seeds, fertilizers and pesticides was 

indicated in table 13. The major constraints related to improved seed supply are poor quantity of 

seeds, untimely supplyand miss match of variety preference. According to FGD at Dugda, Hawi 

is the most preferred wheat variety whereas most seed suppliers deliver varieties such as Pavan-

76, Jafarson, and Digelu. The same is true for teff where koncho was supplied instead of 

farmersô preferce for Dz-Cr- 37 (Tseday). 

 
Table 13. Fertilizer and pesticide supply for the study districts during the period of 2008 to 2015 

District Inputs  2008 2009 2010 2011 2012 2013 2014 2015 

Dugda DAP 10831 8700 12973.5 6465 20016 18124.7 15374 2383.5 

NPS 0 0 0 0 0 0 0 20729.5 

Urea 1350 2323.5 5801.5 2855.5 7603 9879.5 16908 11596.5 

2 4-D 1740 2154 2000 3034 3444 85 150 2120 

Topic 0 0 0 0 0 0 67 460 

Palas 0 0 0 0 0 0 0 346 

Lume DAP **  **  31679.0 28170.5 25909.0 2`7654.5 29560.5 199.0 

NPS **  **  0.0 0.0 0.0 0.0 0.0 32331.0 

Urea **  **  17102.5 15157.5 15171.0 15017.5 17323.0 16581.0 

Yaya 

Gullalle 

DAP **  **  **  1538.5 1368.5 2438 2754 22 

NPS **  **  **     1050 2901.5 

Urea **  **  **  3134 3091 4202 4381 5422.5 

Bio-

fertilizer 

**  **  **  1365 110 66 89 600 

** = data not available  

 

According to FGD, except for the ever increasing cost of fertilizers, no noticeable constraints 

were raised by farmers across all districts. In Dugda and Lume districts, farmers raised 

affordability and efficacy as the major constraints related to agro-chemicals. In Yaya Gullale 

constraints regarding agro chemical supply were majorly poor supply and lack of knowledge on 

appropriateness of the chemicals. In general, Input supply and services at Yaya Gullalle were 

relatively poor as compared to that of Dugda and Lume district.  

 

In the study areas, access to market is rated as a good in Dugda and Lume district and as medium 

in Yaya Gullalle. There is no marketing institution in the three districts that facilitate marketing 

system for enhanced bargaining power of farmers. No credit facilities available for farmers at 

product harvesting stage. Credit is given only for fertilizer and other input purchases at the time 

of sowing. Climate is becoming the main challenge to crop production. In the rift valley, where 

rainfall is not reliable, both in amount and distribution, crop production is affected due to low 

soil moisture, whereas, the highlands are affected by chilling injury and snows.  

 

Irrigated crops production constraints  

 

Major problems in irrigated agriculture are poor input supply system, prevalence of disease and 

pests, poor credit system and market being dominated by middle men and brokers. Problems 
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related to tomato seed supply were high cost and less availability. For onion, there is no certified 

seed that farmers rely on. Its production mainly depends on the nationally released onion variety 

known as bombey red.  

 

Price fluctuation is the major constraint facing horticultural products marketing. This happens as 

everybody produces the same product for the same market. A given plot of land is used twice per 

year, from September to January for onion production and during rainy season for tomato 

production which not only affects product prices but also declines the fertility of the soil. 

 

Other challenges related to horticultural crops production is lack of fertilizer and pesticides 

application knowledge. Whereas DAP is not applied as splits for annual crops,  the farmers in rift 

valley areas apply DAP in two to three splits. Some farmers apply over doses while others apply 

below the crop requirement. According to FGD at Dugda and Lume, farmers use a minimum of 

400kg DAP/NPS ha-1 and 400kg Urea ha-1, the rate which is above the national recommendation 

made for crops in Ethiopia.  According to Edossa et al. (2013) more than 30% of farmers in the 

rift valley use this rate. Time of application and fertilizer placement methods also needs 

attention. Problems related to pesticides include storage, use and safety. The rate of application, 

frequency and place of application of pesticides also requires practical skills.  

 

As the result of focus group discussion revealed, farmers witnessed that there is no extension 

services provided for farmers engaged in vegetable production. Farmer to farmer information 

exchange was the only means of technical information exchange among farmers.  

  

Matrix ranking  

 

The problems in crop production were listed and ranked using pair-wise matrix ranking method 

(Table 14).  Accordingly, market problem ranked first in irrigated crop production followed by 

disease and insect pest at Dugda and Lume districts. This was not found to be challenging in 

Yaya Gullalle district as irrigated crop production in the area very limited and the demand for 

vegetable crops is from far central markets.  

 

In lowland kebeles of all district shortage of rainfall and its poor distribution were ranked first 

except in Dungugi Bekele. Chilling and snow were found to be challenging in the highland 

kebeles of Yaya Gullalle district. Lack of improved seeds with sufficient quantities and of good 

quality was other challenges in Yay Gullalle district were extension was very poor.  



36 
 

Table 14. Matrix scores and ranking for crop related constraints at Dugda, Lume and Yaya Gullalle districts 

Constraints 

Dugda Lume Yaya Gullalle 

Walda 

Kalina Tuchu 

Sumeyan 

Koto 

Biliti  

Dungugi Bekele Tade 

Dildimo 
Nanawa 

Buyama and 

Kuat Kuchu and 

Tengego 

Dede 

Tigi 
RC IC RC IC RC IC 

Disease and Insects 4 [2] 2 [2] 1 [3] 1 [5] 3 [2] 1 [3] 2 [2] 2 [5] 1 [5] 2 [3] 3 [3] 0 [5] 

Rainfall shortage and 

distribution 
5 [1] xx 2 [1] 4 [1] 2 [3] xx 4 [1] 0 [7] 1 [5] 4 [1] 0 [7] xx 

Adverse climate (chilling and 

snow) 
xx xx xx xx Xx xx xx xx xx xx 6 [1] 3 [2] 

High cost of inputs (fertilizer, 

chemical, etc) 
xx 1 [3] xx 4 [1] 2 [3] 2 [2] 2 [2] 3 [4] 4 [1] xx 1 [6] 2 [3] 

Chemical availability xx xx 2 [1] xx Xx xx 1 [4] 2 [5] 2 [4] xx 3 [3] 1 [4] 

Lack of required quality and 

quantity seed supply 
2 [5] 0 [4] 1 [3] 2 [3] 4 [1] 0 [4] 1 [4] 4 [1] 3 [2] 3 [2] 5 [2] 4 [1] 

Market problem 4 [2] 3 [1] Xx 2 [3] 1 [6] 3 [1] xx 4 [1] xx 0 [5] 3 [3] xx 

Credit facility at harvest xx xx Xx 2 [3] 3 [2] xx xx 4 [1] 3 [2] 1 [4] 3 [3] xx 

Numbers given in and out of brackets, respectively indicate scores and ranks; xx = represent that it is not included as constraint; RC = Rain-fed crop production 

and IC = Irrigated crops production.  
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Summary and recommendations  

Crop production is constrained by diverse biotic and abiotic factors. Lack or limited access to 

improved seeds, prevalence of diseases and insect pests, are the major challenges to crop 

production in the study areas. Poor crop management practices, lack of marketing system and 

information, poor market linkages, low institutional support, lack of value chain development 

are also important to ensure participation and benefit of the smallholders.  

 

Based on the findings of the study, the following recommendations are given: 

 

¶ Improve the technical knowledge and skill of farmers and development agents by 

providing training on improved production and husbandry practices and on the use of 

quality inputs of the required amount Develop efficient seed and agro chemical supply 

sytem with technical guidance  

¶ Carry out extensive crop response to multiple sources of fertilizer and develop soil 

test based fertilizer recommendations for specific crops. 

¶ Strengthen knowledge of agricultural extension staffs on soil fertility management for 

specific crop (rate, time and space of application) 

¶ Capacitate farmers on pest scouting and application of integrated pest management 

techniques and enhancing farmerôs knowledge on safety during chemical application. 

¶ Arrange credit facilities during harvesting time to reduce risk of selling products at 

low price . 

¶ In areas where chilling injures is a problem, development and introduction of resistant 

or tolerant varieties to overcome frost damage is important.  

¶ Develop farmersô knowledge crop intensification especially in areas like Yaya 
Gullalle where production depends on low input use.\ 
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Livestock production 
 

Livestock types and population  
  

Information from secondary data of each study district was reviewed to understand the types 

and population of livestock and the results are presented in table 15. In all the study districts; 

cattle, sheep, goat equines, poultry and bee production have been carried out in varying 

proportions. Dugda district had the highest population of all livestock types followed by 

Lume and Yaya Gulele districts. This might be due to relatively the larger grazing land the 

district has. The district is also identified by having larger number poultry and honey bee 

colonies. However, the discussants mentioned that agro-chemicals are becoming a threat to their 

honey bees as the area is dominated by the production of horticultural crops which demands higher 

uses of pesticides. Livestock in all the study districts were dominated by indigenous breeds. 

For instance, as a proportion of total cattle population, only few crossbred cattle of different 

exotic inheritance level, particularly Friesian breed, were registered at Yaya Gulele (6.1 

percent), Lume (1.8 percent) and Dugda (0.1 percent) districts.  

 
Table 15. Livestock population of the study districts  

Livestock types Dugda Lume Yaya Gulele 

Cattle 229,354 (+118*) 131,405(+2,367*) 58,549 (+3,587*) 

Sheep 70,263 38,985 50,286 

Goat 62,705 40,305 23,592 

Donkey 20,017 29,357 8,729 

Horse 5,193 892 2,202 

Mule 2,166 934 182 

Poultry 615,170 105,411 51,201 (+8700*) 

Honey bee colony (total)  

Traditional hives 

Transitional hives 

Modern hives  

18,028 

8,028 

6,000 

4,000 

3,338 

2,273 

715 

350 

4,692 

3,461 

723 

508 
*Number of crossbred or improved animals 

 

Livestock production systems  

Livestock production systems in developing countries varies from extensive pastoral systems 

dominated by smallholders and semi-subsistence production to intensive mixed crop-

livestock systems where large scale commercial oriented industrial production is practiced 

(Herrero et al., 2012). In the current study extensive mixed crop-livestock production system 

in which farmers manage their livestock under poor feed resources such as grazing and crop 

residues is practiced in all the districts. In all the three districts, mixed-intensive systems has 

been practiced by few farmers who particularly have improved dairy and poultry breeds. 

Mixed semi-intensive system was significant in Yaya Gulele district where fairly large 

number of farmers practice improved dairy production using improved breeds. Farmers were 

provided with purchased concentrate feeds such as linseed and noug seed cakes and wheat 

bran, and green feeds harvested from the boarder of croplands, from within the crop. Semi-

intensive fattening was also practiced by some farmers who have ample sources of the 

necessary feeds.  
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Livestock productivity  

Daily milk and annual egg production from both indigenous and improved breeds of cattle 

and chickens as well as annual honey production from different types of hives is indicated in 

table 16. Average dairy milk yield of indigenous breeds varies from 1 to 3 liters, with a low, 

medium and high production at Dugda, Lume and Yaya Gulele districts, respectively. 

Relatively higher productivity for Lume and Yaya Gulele, could be related to the 

management levels and feed availability in the areas. In many cases, the lowland areas are 

characterized by relatively low milk productivity.  

 

Average milk production from improved breeds of different exotic blood levels ranged from 

8 to 10 liters. The mean annual egg production of indigenous and improved breeds was 50ï75 

and 120ï300, respectively. Generally, the results indicated that livestock productivity has 

been decreasing over time as compared due to shortage of feeds resulted from diminishing of 

grazing lands and expansion of crop farming. However, FGDs at Yaya Gulele district 

indicated that milk production from both indigenous and crossbreed cattle is in the state of 

increasing due to improvements in management, breeding and awareness of the farmers even 

though the use of improved breeds is limited. 

 

Although it varies from place to place, in many cases honey could be harvested twice a year 

during August to December (main harvesting season) and May (minor harvesting season). 

The results indicated that 5-8 and 10-32 kg of honey is annually harvested from traditional 

and modern hives, respectively. Review of secondary information, on the other hand, 

indicated that the average productivity per hive was 4, 8 and 15 kg, respectively, for 

traditional, transitional and modern hives per year. When districts are compared in terms of 

honey production, annual harvest was highest in Yaya Gulele followed by Lume and Dugda 

districts.. Alike the difference in quantity, honey collected from traditional, transitional and 

modern hives had different quality. Secondary information from Yaya Gulele indicated that 

the quality of honey from traditional hives was characterized to be lower and mixed with 

wax. Both yield and quality of honey vary seasonally based on the availability of flora type.  

 

Unavailability of bee forages due to deforestation and increased losses of honey bees by 

improper use of agro-chemicals are the most important factors affecting honey production. In 

the contrary, discussants from Yaya Gulele district believed that honey production has shown 

an increasing trend over time due to changes in attitude and awareness, and improvements in 

management and technology intervention which enabled them produce in improved ways. 

 

Table 16. Productivity of cattle, chicken and honey bees in kebeles of the study districts  
Livestock types Dugda district  Lume district  Yaya Gulele district 

KB WK TS TD DB NA KD BK DT 

Cattle, indigenous (kg, milk) 1.00 1.00 2.00 1.75 1.00 2.00 3.00 1.00 3.00 

Cattle, improved (kg, milk) - - - 8.67 - - 8.00 - 10.00 

Chicken, indigenous (N, eggs) 75.0 52.5 60.0 60.0 70.0 50.0 75.0 60.0 67.5 

Chicken, improved (N, eggs) 165 150 120 180 280 180 240 150 300 

Honey bee (kg, honey) 

Traditional hives 

Transitional hives 

Modern hives 

 

5.0 

- 

- 

 

12.0 

- 

18.0 

 

- 

- 

10.0 

 

7.0 

- 

24.0 

 

- 

6.0 

- 

 

- 

- 

- 

 

12.0 

- 

32.5 

 

5.0 

- 

- 

 

8.0 

10.0 

22.0 

KB = Koto Biliti; WK = Welda Kelina; TS = Tuchi Sumeya; TD = Tade Dildimo; DB = Dugugi Bekele; NA = 

Nanewa; KD = Kuchi Dengego; BK = Buyema Kuwat; DT = Dede Tigi.  
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In all the study districts, age at first lactation varied from 4 to 5 and 2 to 2.5 years for 

indigenous and improved or crossbred heifers, respectively. It is stated that cow can give 

birth for up to 8 to 10 times during her life time. Age at work (plough) for indigenous bulls 

was about 4 years with a service length of 6 to 8 years while it was 2 years for crossbred 

bulls. FGDs confirmed that crossbred bulls are mostly suitable for fattening. The average 

lactation length for indigenous cows at Dugda district was as long as 12 months, while it was 

6 months at Lume and 4 to 5 months at Yaya Gulele districts. However, lactation length for 

crossbred cows was estimated to be 7 to 10 months, which is relatively longer than that of the 

indigenous cows.  

 

Age at weaning (month) and age at which livestock types in the study districts get old are 

indicated in table 17. Both FGD and the secondary information results indicated that the 

average waning age for indigenous cattle in the three districts is comparable and varies 

between 6 and 12 months. The variation is likely to be due to variation in availability of feeds 

both for the dam and the offspring, management levels and breed differences. Improved 

breeds of cattle are weaned relatively earlier than indigenous breeds. Age at weaning for 

sheep and goats was comparable and varies between 3 to 6 and 2 to 6, respectively.  

 

With regard to age at which different livestock get old, variations were observed among the 

different livestock species and the study districts. Discussants perceived that improved breeds 

of cattle and chicken get older at earlier age than their indigenous counter parts.  

 

Table 17. Age at weaning (month) and age at getting old (year) for livestock types in the 

study districts  

Livestock types  Age at weaning Age at getting old 

Dugda Lume Yaya Gulele Dugda Lume Yaya Gulele 

Cattle, indigenous 9-12 6-12 7.5-12 15-20 11-12 13-16 

Cattle, improved - 7.0 5-12 - 15 7-12 

Sheep 3-6 3-4 3-5 6-12 5-6.5 7-10 

Goat  3-6 3-5 2-5 8-12 6.5-8 7-10 

Chicken, indigenous 1.5-2.5 1.5-1.75 2-4 3-5 2-5 3-6 

Chicken, improved    3-5 2-3 2-4.5 

Donkey 5-12 6-12 6-12 25-27.5 15-20 18-20 

Mule     6-40 20 40-70 

Horse 6 - 8.5-10 15-40 10 20-30 

 

Livestock management  

Livestock feeds and feeding  

Major livestock feed sources available in the study districts and their extent of utilization was 

given in table18. Even though it is on the state of shrinking due to increase in crop land, open 

grazing is the main source of livestock feeds both during the dry and wet seasons in all the 

study districts. During wet season, the farmers fed their livestock on private grazing land near 

the farmersô homestead and small plots of grazing lands at the edge of croplands. Besides, 

animals were primarily fed on weeds harvested from within the cropland, green grasses and 

thinned out crops, as it is also confirmed by the secondary information. Farmers in urban and 

peri-urban areas use concentrates and industrial by-products for dairy and fattening. Industrial 

by-products and feed concentrates have not been used by farmers in most study areas during 

wet seasons asother feed resources abundantly available during this time. 
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Crop residues, mainly teff, wheat and barley straws, and maize and sorghum stovers, and 

pulse crop residues are utilized in all study districts. In rural areas of Lume district and urban 

and pre urban areas of Dugda district, supplementation of crop residues with industrial by-

products such as Atala (by-product from local alcoholic beverage) and concentrates (eg.  

wheat bran, oil seed cake and molasses) is practiced for fattening, lactating cows and plowing 

oxen during dry seasons. In Lume district molasses is being provided to the farmers by 

OLFRD on payment bases but it is rarely used due to its unaffordable prices. Farmers 

residing in areas located at far distance from main market centers and towns had no access to 

industrial by-products and hence use such feeds rarely.  Farmers in Yaya Gulele district are 

examples. 

 

It has observed that forage was not cultivated by majority of the farmers in the study areas 

due to several reasons. First, in areas where irrigation agriculture has long been practiced, 

farmers were not willing to allocate land for forage production. Instead, they are interested to 

use their land for crops which are used to generate income. Secondly, most farmers are not 

producing forages under rain-fed due to lack of inputs, services and know-how. This might be 

related to the poor extension services to bring a change in farmersô attitude towards the 

importance of forage production for improved livestock production. Though on the state of 

extinction due to deforestation, some important traditional browse trees were used as feed 

resources. Different Acacia species were perceived to be an important local browse trees in 

the Ethiopian Rift Valley areas, where Dugda and Lume districts are located. Besides, local 

browse trees such as laaftoo, adaaddii, ebiicha, qilxuu, oodaa, doddotii, garbii, badannoo, 

ittica, hindhesa, alellaa were identified during FGDs at Kuchi Dengego and Buyema Kuwat 

of Yaya Gulele district as important feed sources for browsers. 
 

Table 18. Major livestock feed resources in the study districts and their extent of utilization 

Major feed 

sources  

Dugda district Lume district  Yaya Gulele district 

Wet season Dry season Wet season Dry 

season 

Wet 

season 

Dry season 

Pasture land  Smaller area Wider area Smaller area Wider area Limited Some area 

Crop residues  To some extent  Communal 

land 

In some extent  Communal 

land 

Limited Communal 

land 

Weeds, thinned 

out crops and 

vegetable wastes   

Commonly 

used 

Limited to  

irrigation based 

areas 

Commonly 

used 

Limited to  

irrigation 

based 

areas 

Commonl

y used 

Limited to  

irrigation 

based areas 

Industrial by-

products  

Used only in 

urban and peri-

urban areas for 

dairy and 

fattening  

Used mainly in 

urban and peri-

urban areas, 

and rarely in 

rural areas 

Commonly 

used for dairy 

and fattening  

Commonly 

used for 

dairy and 

fattening 

Not 

common 

Not 

common 

Concentrate feed Used only in 

urban and peri-

urban areas for 

dairy, poultry 

and fattening 

Used mainly in 

urban and peri-

urban areas 

Used in urban 

and peri-urban 

areas for dairy, 

poultry and 

fattening 

Used for 

poultry, 

dairy and 

fattening 

 

Not 

common 

Not 

common 

Sown Hay/ 

forage 

Not used Not used Not used Not used Used  Used  
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Water sources for livestock  

Rivers (Meki and Awash), Lake Ziway and bore holes were the three main important water 

sources for livestock in Dugda district both during the dry and wet seasons. In addition to 

these sources, rain water harvested from roofs and water accumulated in holes or trenches are 

used during the wet season. In Koto Biliti kebele of Dugda district, Meki River was the only 

source of water during the dry season, however, farmers stated that it takes them three hours 

on-foot to reach the river. As a result, they were forced to take their animals for watering 

every other day. Similarly, water from Lake Zeway and bore holes is used for livestock in 

Welda Kelina and Tuchi Sumeya kebeles of the district both during dry and wet seasons. 

However, farmers stated that the water from the bore holes, which is currently used for both 

human and animal consumption, has a higher fluoride content which thought to have a 

negative impact on health. 

 

Farmers in Tede Dildimo and Nanewa kebeles of Lume district are using water for their 

animals from seasonal rivers, rain water harvested from roofs and water accumulated in holes 

during the wet season, FGDs at these kebeles indicated that they bring water from nearby 

areas such as Modjo town during the dry season, however. Awash River has mainly been 

their water source both during the dry and wet seasons. 

Several areas under Yaya Gulele district had an access to rivers which have been used as 

sources of water for livestock. Farmers in Kuchi Dengego and Dede Tigi use rivers for their 

livestock both during the dry season and wet seasons. Muger River which separates Yaya 

Gulele district from West Shoa zone has been used as a water sources by farmers of Buyema 

Kuwat Kebele and other areas closer to the river both during dry and wet season. Discussants 

also indicated that they use spring water both during dry and wet seasons and any available 

water during the wet season.   

Animal health management  

 

Major livestock diseases parasites identified in study districts, as summarized from the secondary 

information, are given in table 19. Both internal and external parasites, bacterial and viral 

diseases are known to affect animal health in the study districts. Bovine and Ovine 

pasteurellosis were the two most common dry seasons bacterial diseases in all the three 

districts.  Blackleg was reported as a common cattle disease during the main rainy season in 

Dugda and Yaya Gullele districts. Anthrax in cattle and cholera in poultry were also reported 

as common bacterial disease in Yaya Gullele district.  

 

Lumpy Skin Disease (LSD) and foot and mouth disease (FMD) in cattle, pox and PPR in 

sheep and goats during short dry season, Newcastle disease in poultry during both dry and 

wet seasons, African Horse sickness (AHS) in horses were the most common viral diseases in 

all the study areas. Rabies is also reported as the most important viral disease in Dugda. Even 

though vaccines are available for all these viral diseases, incidence of the diseases was a 

challenge due to the presence of unvaccinated animals, especially the indigenous chickens, in 

the remaining flock or flocks in the surrounding areas.  

 

Higher rates of infestation by internal parasites such as nematodes, trematodes and protozoan 

parasites were reported in cattle, sheep, goats and chicken during periods after short rainy 

season. Although the availability of drugs to treat the parasites is not a challenge, liver fluke 

was found to widely affect cattle and sheep grazing on wetlands in all the three districts. 
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Secondary information from the districts showed the presence of livestock external parasites 

such as ticks, lice and mites mainly occurring in short rainy season, around April. The 

animals were usually treated in several ways including chemical spray and injection based on 

types of the parasites. 

 

 

Table 19. Major livestock diseases and parasites identified in study districts  

 

Housing management  

Both separate and group housing for all types of livestock are used by the farmers in the 

study districts. It was indicated that cattle and equine are managed under fenced traditional 

loose enclosures without any shade whereas, small ruminants and calves were kept in barns 

with shade and walls. Animals in the enclosure may be tied on poles using ropes or may be 

allowed to freely move in the traditional barns. Housing for poultry was varied from place to 

place which includes, among others, perch in kitchens and in family dwellings. Housing for 

small ruminants and calves may be within the houses of the owners as is the case for some 

farmers. In most cases, separate houses are constructed by sharing part of their walls with the 

family residences. On the other hand, in areas such as Tede Dildimo of Lume district and 

where improved dairy breeds are managed, farmers use separated houses for their cattle also.  

 

 

Breeding management  

Except for the locations closer to the capital town of the districts where OLFRD is found to 

give insemination (AI) services, smallholder farmers across the study areas are faced with 

challenges of not getting AI services. This forced them to use bulls of any breed available in their own 

or in other herds for breeding purpose without any selection. On the other hand farmers in some areas, 

for instance, farmers in some kebeles of Lume, and Yaya Gulele districts are using controlled 

breeding in order to avoid mix up of their improved dairy breeds. As indicated during the 

Major 

diseases  

Dugda district Lume district Yaya Gullele  district 

Bacterial 

diseases 

Bovine Pasteurellosis Bovine Pasteurellosis Blackleg 

Blackleg  Ovine Pasteurellosis Bovine Pasteurellosis 

Ovine Pasteurellosis  Ovine Pasteurellosis 

  Anthrax 

  Cholera (poultry) 

Viral 

diseases 

LSD LSD LSD 

Sheep and Goat pox Sheep and Goat pox Sheep and goat pox 

PPR (ruminants or ovine 

rinderpest)  

PPR African horse 

Sickness 

African Horse Sickness Newcastle Disease  Newcastle disease 

Newcastle Disease  African horse sickness Rabies 

FMD FMD FMD 

Rabies   

Internal 

parasites 

Live fluke Nematodes Liver fluke 

Round worms Trematodes Round worms 

 Protozoa (Coccidiosis)  

External 

parasites 

Tick  Tick  Tick  

Mites  Lice Mites  

Lice Mange mites  Lice 

Flea Demodex mites Flea 
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FGD in Kuchi Dengego, currently, majority of the farmers are using controlled mating and 

AI system as the extension system helped them to bring changes in their attitude. Farmers in 

Dede Tigi are also bringing their dairy cattle in heat to improved bulls in their village. Breed 

improvement through mass synchronization was recently being implemented by OLFRD in 

collaboration with other development partners but farmers claimed that it was not that 

successful.  

 

Product handling and processing  

Methods and materials used for milk and honey processing were entirely traditional in all the 

study areas. However, storage and transportation materials (different plastic and aluminum 

cans) for cheese, butter and honey were considered as modern although they are not 

intentionally manufactured. Farmers use clay pot to store fresh milk where it is naturally 

fermented to give ergo, traditionally fermented yoghurt which is then churned to produce 

butter and arera. Farmers have been using different traditional preservation methods such as 

putting garlic and tenadam in cheese in order to improve the shelf-life of dairy products.  

 

Livestock production constraints  

 

Major livestock production constraints prioritized by farmers in their respective district and 

kebeles are summarized in the table 20. The major constraints identified were input 

constraints such as breed, feed, disease, technological constraints, and livestock and livestock 

product marketing.  

 

Breed 

Low productivity of the indigenous breeds and lack of access to improved breeds were the 

major limiting factors for livestock production and productivity in all studied districts. Even 

though farmers intend to change their local breeds to improved ones, the accessibility is very 

low. When available at very limited private farms, their prices were not affordable by 

smallholders. Such breed related constraints was ranked as second important constraint at 

Koto Biliti and Tuchi Sumeya kebeles and first most important problem at Welda Kelina 

kebele of Dugda district (Table 20). The results indicated that breed related constraints were 

severe at Dugda district as compared to Lume and Yaya Gulele districts. This challenge was 

perceived to be related to lack of institutions which support in terms of providing improved 

breeds of poultry and dairy animals in affordable prices, infrastructure, and modern 

technological packages like AI and bull services. Feed shortage and disease are the other 

most important challenges for improved chicken and dairy cows to adapt and efficiently 

produce.  

 

 

 

Feeds  

Feed shortage particularly during the dry season, limited access to concentrates and industrial 

by-products, and shortage of improved forages both in terms of quantity and quality were 

major feed constraints facing livestock production in the present study districts. As a result 

feed ranked first in most and second in limited kebeles of the study districts (Table 20). 

Coupled with the shrinkage of both communal and private grazing lands due to expansion of 

crop cultivation which is being driven by population expansion and demand for food crops, 



45 
 

shortage of forage production is highly affecting livestock production in the area. Besides, 

lack of knowledge, insufficient institutional support and poor extension services are major 

constraints for improvement of the sub-sectors.   

 

It was observed that areas located relatively closer to towns and market centers had an access 

to industrial by-products though its price was not always affordable. Some farmers started to 

use industrial by-products such as oil seed cakes, wheat bran and molasses, particularly for 

their dairy animals, draught oxen and for fattening purpose as they are aware that these feeds 

are important to enhance livestock production and productivity. Farmers buy these feeds from 

private feed processors or small retailers in urban areas. Farmers stated that variations in 

quality and prices of the feeds exits among feed processors as well as retailers which might 

be related to differences in processing techniques, storage facilities and types of raw materials 

used. For instance, farmers at Tede Dildimo of Lume district indicated that the price of feeds 

from Genesis farm in Bishoftu town was relatively higher than the price of feeds from Alema 

farms in the same town. 

 

During FGDs, most farmers indicated that they have been informed either through training or 

other means about the benefits of using sown forages to enhance the livestock productivity. 

However, they had no access to seeds and cuttings of the forages. In the contrary, discussants 

in Tede Dildimo and Nanewa kebeles of Lume district and indicated that research centers are 

providing them with the forages, but shortage of land is a major limiting factor for them to 

grow the forages. Similarly, farmers in Kuchi Dengego and Dede Tigi kebeles of Yaya 

Gulele district that they have the same problem, even if they get seeds of the improved 

forages from OLFRB offices. As farmers indicated, some important bee forages are in the 

state of extinction as result of deforestation and hence cannot support bee colonies for 

efficient production. In addition to this, farmers are lacking experiences in looking for 

alternative and additional feed sources for their colonies. 

 

Animal health service  

Key informant interview and secondary information at Dugda district indicated that the 

awareness of farmers to vaccinate their livestock was very low. Besides, drug resistance of 

some livestock diseases and lack of vaccine for FMD were the major challenges to veterinary 

service delivery. . Uncontrolled animal movement in Lume district and prevalence of some 

important diseases in Yaya Gulele district were also identified as major animal health 

problems. An effective animal health service requires an efficient system that provides 

services to the farmer at an affordable price. Although animal health posts are available in the 

majority of rural kebeles, they were perceived to be inefficient in providing required services 

to the level that is required by the community. As indicated by farmers during matrix ranking 

(Table 20), disease challenge is ranked first in most of the study areas, compared with 

problems related to breed, feeds and market.  

 

Rank and scores of major livestock diseases in the study districts is given in table 21. 

Although it happens once in a while (once in five years as stated by discussants), anthrax was 

identified to be the most severe disease in almost all kebeles followed by blackleg and lumpy 

skin disease (LSD) In Tede Dildimo kebele of Lume district, Mastitis was also mentioned as 

important health problem of improved dairy cows.  
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Table 21. Rank and scores of major livestock diseases in the three districts  
Major diseases  Dugda district  Lume district Yaya Gulele district 

Local name Common 

name 

KB WK TS TD DB NA KD BK DT 

Abba Gorba Blackleg 2nd (2) - 3rd (2) 2nd 

(2) 

2nd 

(3) 

5th (0) 4th (1) 2nd 

(3) 

2nd 

(4) 

Abba Sanga Anthrax 1st (3) 2nd 

(3) 

1st (4) 1st (3) 1st (4) 3rd (2) 1st (4) 1st (4) 1st (5) 

Dibe Gala/ Dibe 

Goga/Gunena 

LSD 3rd (1) 1st (4) 2nd 

(3) 

- 3rd (2) 1st (4) 3rd (2) - 6th (0) 

Mansa/Qabana  FMD 4th (0) 4th (1) 4th (1) 3rd (1) 4th (1) 2nd 

(3) 

- - - 

Busa  African 

Horse 

Sickness 

- 3rd (2) 5th (0) - 5th (0) 4th (1) - - - 

Dibe Mucha Mastitis - - - 4th (0) - - - - - 

Mariye/Desta Rinderpest  - - - - - - 2nd 

(3) 

3rd (2) - 

Chitesa  Mange mite - - - - - - - 4th (1) 3rd (3) 

Dulandula  Leech - - - - - - - - 5th (1) 

Gororsa  Pasteurellosis - 5th (0) - - - - 5th (0) 5th (0) 4th (2) 

KB = Koto Biliti; WK = Welda Kelina; TS = Tuchi Sumeya; TD = Tade Dildimo; DB = Dugugi Bekele; NA = 

Nanewa; KD = Kuchi Dengego; BK = Buyema Kuwat; DT = Dede Tigi.  

 

In addition to the diseases affecting cattle, discussants also mention several diseases and 

parasites of small ruminants, chicken and honey bees and their traditional healing methods 

(Table 22). Most FGDs indicated that they vaccinate their animals according to the schedule 

of OLFRD. When their animals are sick, farmers bring their animals to the nearby animal 

health clinic or animal health post. However, the service they get is not always satisfactory 

due to lack of drugs and veterinarians. As a result, farmers have long been used ethinovet 

medicines given by traditional healers to treat their sick animals (Table 22). Traditional 

methods including fumigation, drenching, topical application and bath using leaves of 

different plants were among some methods of application the medicines. Fumigants were 

commonly used against ectoparasites such as mites, lice and fleas. Some farmers are also 

practicing tattooing of the animals to cure pasteurellosis. Discussants indicated that they 

apply ash under the hives to prevent ants from climbing into the hives. 
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Table 22. Important livestock diseases and parasites in the three districts and their traditional 

treatment.  
Livestock 

types  

Diseases  Ethnovet healers Parasites  Ethnovet healers 

Cattle  Blackleg Drenching Nicotiana 

tabacum, cutting the 

vessel under the tongue    

Tick infestation  Bath with goatsô urine, 

applying cow dung, bath with 

leaf of Calpurnia aurea 

Anthrax  Lice infestation  Cleaning  

LSD Bath with leaves  GIT parasites   

FMD  Fascillosis Badannoo, Nicotiana tabacum 

Mange mite   Mites  Cleaning, diesel  

Rinderpest Cutting the vessel, 

haarngamaa  

  

Pastuerellosis    

Chicken  NCD  Garlic, Azadiracta 

indica, Heexoo, loomii  

Mites (itch 

mites)  

Hygienic measures, diesel, 

fumigation using cow dung   

Fowl pox   Sticktight fleas Diesel and petroleum jelly 

(Vaseline) 

Fowl cholera   Fleas  

Small 

ruminant  

PPR   Tick  Diesel, bath with leaf of 

Calpurnia aurea 

Pneumonic 

pasteurellosis  

Leaf of Calpurnia 

aurea, Nicotiana 

tabacum  

Lice   

Sheep and goat pox  Diesel Fascillosis   

Circling  Nicotiana tabacum   

Leech Letting the animal to 

stay thirsty and 

removing by hand 

  

CCPP    

Honey bee   Ants ¶ Applying ash on the ground 

under the hives, 

¶ Covering the hive stand with 

anti-parasites, 

¶ Frequent cleaning, 

¶ Lifting of the hive above the 

ground, 

¶ Fumigation of the hives with 

bark and leaf of Soomboo   

  Lizards  

  Fleas  

  Spider  

  Wax mouth 

  Chock broad 

 

Extension and financial services  

Extension services of livestock production have entirely been provided by OLFRD office 

with a very limited support from external institutions including NGOs, agricultural research 

centers, private sectors and farmersô cooperatives. In addition to OLFRD, research centers 

(Adami Tulu and Debre Zeit Agricultural Research Centers) and poultry farms are providing 

extension services on dairy and poultry production, respectively to farmers in Tede Dildimo 

kebele of Lume district. However, the services were sufficient to meet the demand of the 

farmers. The services provided by these institutions vary from training to inputs and other 

services. FGDs at Kuchi Dengego indicated that institutions such as World Vission and Ethio 

chicken have been supporting them in providing pullet. Furthermore, discussants at Dede Tigi 

indicated that World Vision have provided them training on improved breeds and their 

managements.  
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Lack of access to credit and insufficient knowledge of farmers on this and on how to invest 

were other challenges mentioned by the discussants at several locations. At some locations, 

however, discussants indicated that the Oromia Saving and Credit Association (OSCA) have 

been providing them credit but they were discouraged by the high interest rate. 

 
Table 23. Rank and scores of major livestock production constraints in the study districts 
Problems  Dugda district  Lume district Yaya Gulele district 

KB WK TS TD DB NA KD BK DT 

Breed  2nd (2) 1st (3) 2nd (2) 2nd (2) 3rd (1) 3rd (1) 3rd (1) 4th (0) 3rd (1) 

Feeds  4th (0) 4th (0) 1st (3) 4th (0) 4th (0) 2nd (2) 1st (3) 2nd (2) 4th (0) 

Diseases  1st (3) 2nd (2) 3rd (1) 3rd (1) 1st (3) 1st (3) 2nd (2) 1st (3) 1st (3) 

Market  3rd (1) 3rd (1) 4th (0) 1st (3) 2nd (2) 4th (0) 4th (0) 3rd (1) 2nd (2) 

KB  = Koto Biliti; WK  = Welda Kelina; TS = Tuchi Sumeya; TD = Tade Dildimo; DB = Dugugi Bekele; NA = 

Nanewa; KD  = Kuchi Dengego; BK  = Buyema Kuwat; DT = Dede Tigi.  The number in parenthesis indicates 

summery of scores from matrix ranking. 

 

 

Technological constraints  

FGDs indicated that livestock production in the area, particularly dairy and poultry, are 

constrained with technological constraints such as processing, product transportation, and feed 

management technologies. Some research centers and NGOs have tried to demonstrate 

technologies in several areas of the study districts. For instance, at Tuchi Sumeya of Dugda 

district it is indicated that the catholic missionary located in Meki town has demonstrated 

small-scale technologies such as incubator, brooding, milking machine, and feeders for some 

experts and subject matter specialists from OLFRD. However, the experts and subject matter 

specialists did not demonstrate these technologies to users as intended due to lack of 

institutional arrangement to facilitate the process.  

 

Discussants at Nanewa kebele of Lume district indicated that OLFRD has been encouraging 

them to practice improved forage production for their livestock. However, the technology 

could not be adopted by the majority of farmers due mainly to shortage of land that emanated 

from competition by crop farming. Because livestock feed is a big challenge to the existing 

livestock production, OLFRD has always been training farmers on methods of crop residue 

treatment, but farmers in several areas of the districts did not practice the technology. On the 

contrary, farmers at Buyema Kuwat kebele of Yaya Gulele district indicated that they have 

been practicing crop residue treatment from which they are benefited a lot. Although North 

Shoa zone of Oromia Regional State is known to be the major dairy producing area, lack of 

milk processing technologies was mentioned as a challenge to their dairy production. For 

example, cream separator has only been used by limited farmers of the Kuchi Dengego 

kebele of the district. 

 

Market constraints 

 

At smallholders level, like in the current study, informal market channel that does not fall 

within the formal business regulatory system including registered business and payment of 

taxes was the dominant marketing system. The main players in this sector are the traders who 

buy livestock products directly from farmers and sell directly to an end market and 

consumers. The farmers can also sell what they have produced directly to consumers living in 

urban areas. Discussants indicated that livestock products such as cottage type cheese, butter, 

honey and eggs are also sold at local markets as a source of income for the household.  
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Lack of market institutions, poor market information, absence of quality control, fluctuation 

of demands and poor transportation facilities were mentioned as a major challenges facing 

marketing of livestock products. For instance, farmers in Koto Biliti kebele were traveling 

about 30 km along a gravel road to reach a district market at Meki town. Farmers have 

experienced demand and price fluctuations for cheese, butter and eggs; both of them 

decreasing during fasting period for followers of Orthodox religion and increasing during 

holidays (traditional and religious festivals). On the other hand, farmers in all the study areas 

have experienced high prices and demands for livestock products during the dry season and 

non-fasting seasons.  

 

Review of secondary information indicated that livestock marketing at Dugda district was 

discouraging for smallholder livestock producers as brokers are price makers while selling 

live animals. Lack of quarantine for animals which are brought from other distant areas for 

sale is also an important market constraint. In Lume district livestock marketing was not 

considered as constraint to the livestock sector. In Yaya Gulele district poor milk marketing 

system is becoming a concern as the area is known for its high milk production compared 

with Dugda and Lume districts. In North Shoa zone several milk processing plants are 

collecting whole milk from many smallholder dairy producers who are located in towns and 

villages nearer to the main asphalt road. Yaya Gulele district is disadvantaged in this regard 

as it is far from asphalt road. Hence farmers in different kebeles are selling milk at very low 

price (e.g., birr 7.50 at Kuchi Dengego kebele) as compared with other areas in the zone. 

 

Farmers at Tede Dildimo of Lume district who submit milk to milk processing cooperatives 

operating in Modjo town indicated that they have milk quality problems due to lack of 

preservation technologies. Thus milk collectors have frequently rejected their milk and the 

price of milk was also dependent on the demand and decision of the milk collectors.  

 

 

Fisheries and aquaculture  

Secondary data from all districts under this study indicates that fishing has been practiced for 

long time from Lake Zuway for Dugda, Koka dam for Lume and Mugar River for Yaya 

Gullalle. The presence of suitable conditions such as market access, warm temperature and 

adaptive fish species in case of Lume and Dugda districts, cold temperature and adaptive fish 

species for Yaya Gullalle district (Table 24), makes the area suitable for large as well as 

small-scale fish production. The presence of many rivers and streams with irrigation 

structures, fish feed processing company, possibility of integration with other agricultural 

production practices such as horticulture and poultry and adaptive fish species selected for 

specific districts make the areas potential for aquaculture development even though it is not 

practiced yet in any of the districts mentioned. 
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Table 24. Fish resources of the study districts  

District  Water 

body 

Fish species (with their 

local names) 

Potential of the district 

(kg/year) 

Preference 

Dugda Lake 

Zeway  

Nile tilapia (koroso) 3282 1st 

African catfish (ambaza) 2236 2nd 

Common carp (jappe) 876 3rd 

Labeobarbus  468 4th 

Lume Koka 

reservoir 

Nile tilapia (koroso) 700000 1st 

African catfish (ambaza) 186000 3rd 

Crucian carp (dube) More than tilapia 2nd 

Common carp (jappe) Appearing recently 4th 

Tilapia zilli (addise) Disappeared 3 years now - 

Yaya 

Gullele 

Muger 

river 

Four species are present, 

species are not identified 

Potential is not studied - 

 

Review of secondary information also indicates that fishing has been practiced by farmers 

who reside in 11 rural kebeles closer to Lake Ziway in Dugda district and 6 rural kebeles 

closer to Koka reservoir in Lume district even though they take it as per time activity. It was 

seen that five fishery cooperatives at Dugda and three cooperatives at Lume districts were 

legally registered and performing fishing activities from the Lake Ziway and Koka dam 

respectively using different fishing equipments (Table 25). However, several unregistered 

fishermen who illegally harvest fish and use for home consumption and market have 

perceived to exist.  

 

Unlike both districts, traditional riverine fishery is most important practice in lowland rural 

kebeles located closer to Muger River in Yaya Gullele district. Additionally, the fish species 

and potential of the river is not well identified. This calls for a thorough understanding of the 

potential of riverine fishery in similar areas of the region and its socio-economic importance 

for livelihoods of smallholder farmers. In all districts it was seen that fishing activity is year 

round, but high fishing pressure is during Orthodox lent months in March, April and July. 

 

Table 25. Fishing gears, targeted fish species and season of fishing in Ziway and Koka 
Type of fishing gear (mesh 

size in cm) 

Fish species 

targeted 

Time of setting  Pick season of 

exploitation 

Gillnet (8-10 cm at Lake 

Zeway, 12-14 cm in Koka 

reservoir) 

Nile tilapia, 

Common carp, 

(Crucian carp) 

Stay in water for weeks, fish 

harvesting is every morning  

 

Fishing activity is 

year round, but high 

fishing pressure is 

during Orthodox lent 

months in March, 

April and July 

Long line  

(size 7 at Koka reservoir 

and to 11 at Lake Ziway) 

African catfish Stay in water for long time, but 

fish harvesting and bait hooking 

takes place simultaneously in the 

morning.  

Beach seine (6 cm at Lake 

Ziway, 10-12 cm at Koka 

reservoir) 

All the fish species Mainly overnight, but few 

fishermen still haul in day time 

 

Major constraints to fish production 

Constraints identified during FGDs (Table 26) indicated that absence of fishery regulation 

which enables fishermen working in a legal manner ranked first in Lume district while lack 

of transportation facility and absence of appropriate fishing gears was ranked first at Dugda 

and Yaya Gulele districts. Lack of fish transportation facilities is also an important challenge 
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faces both full and part time fishermen at Dugda and Lume districts. Furthermore, fish 

processing practices ranked third in all the districts as a challenge needs due attention. In 

Yaya Gulele district, farmers who have been practicing riverine fishery was mentioned lack 

of fishing gear as the second most important challenge for their traditional practices. These 

challenges were perceived as most important constraints for small-scale fish production, thus 

the sub-sector could not support the livelihood of the produces to its potential. 

 

Siltation and pollution due to industrial effluent, agrochemical discharges and municipal 

wastes, particularly for Koka reservoir were severe challenges for fishery practices which 

need immediate solution. Reduction in volume of water bodies due to changing climate 

conditions and uneconomic or inefficient utilization of water for irrigation agriculture were 

also identified as important constraints. Moreover, constraints related to marketing, lower 

prices for fish and illegal fishing activity have been facing fish producers in the current study 

area. As already mentioned, aquaculture has not been practiced by neither farmers nor 

fishermen due to reasons related to water shortage in most areas of Dugda and Lume districts. 

Lack of knowledge and awareness, and lack of input for aquaculture (fish seed, feed, fishing 

equipment) are also most important constraints to undertake aquaculture. 

 

Fish loss through spoilage was not identified as a major problem in both districts. During 

some parts of the year (March, April, and June), however, carps were harvested in surplus 

and thus spoilage becomes higher. Traders may reject carps at landing sites when spoilage 

occurs before storage. Fishermen were also complaining a rapid spoilage of fish (from one 

third to half of the catch) in lake overnight when there is a high water temperature especially 

during March and April. The spoilage during this pick time perhaps related to poor water 

quality associated with the incoming polluted flood up-stream.   

 

 
Table 26. Summary of matrix ranking for major fish production constraints at study districts.  
Constraints  Dugda Lume Yaya Gullele 

Absence of fishery regulation  2nd (4) 1st (5) 1st (2) 

Lack of fish transportation facility  1st (5) 2nd (4) - 

Poor fish processing practices 3rd (3) 3rd (3) 3rd (0) 

Over exploitation of fish from lake 4th (2) 4th (2) - 

Low price of fish 5th (1) 5th (1) - 

Lack of stable fish marketing place 6th (0) 6th (0) - 

Lack of fishing gear (input) - - 2nd (1) 

NB: Number in parentheses represents scores 
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Natural Resource and Management 

Water resource and management  

Surface water from Lake Ziway and Meki River are the major water sources of Dugda and 

Lume districts respectively where ground water is also widely used for irrigation and other 

purposes. In Dugda district, during 2015 G.C., out of 16,076 ha irrigated land 1,313 ha was 

under modern and the rest 14, 763ha under traditional irrigation scheme eventhough it is not 

indicated in the selected kebeles. Koka dam, Awash River, Modjo River and shallow wells 

are the major water sources of Lume district and used for traditional irrigation which covers 

8175ha. Yaya Gullalle of north shoa Zone is gifted with a number of rivers which is taken as 

the major water sources for irrigation in the district. During 2015 G.C., about 84 ha of land 

was under irrigation by those rivers in the study area (Table 27). Water harvesting techniques 

being functioning in the districts are majorly rain water harvesting eventhough financial 

problem for Geo-membrane and to make Pond, seepage, technology constraints / Knowledge 

gap and lack of awareness on irrigation water management and crop water requirement are 

the most important constraints in all study districts. 

 

 

 

Land resource and management  

 

Major Soil Types  

 

Soils of the study areas were classified by farmers during Focus Group Discussion (FGD) on 

the bases of color, workability, texture, productivity and response to fertilizer application, as: 

black (43.33%), redish (45%) and sandy (11.67%) for Dugda and black (55%), redish 

(38.33%) and sandy (6.67%) for Lume districts of east shoa zone. According to the local 

community,  Black "Koticha' soil has high water holding capacity, compacted when wet and 

cracked on dry period, form aggregate during plowing and not pulverized easily, sticky and 

not easily removed from "Maresha" plow implement, low infiltration and water logged when 

comparing to the Red (Dimile)"Gombore" and Sandy soil. On the other hand, 

Reddish/Gombore and sandy soil requires more fertilizer. These soils are naturally less in 

chemical fertility according to the farmersô opinion. In Walda Kelina Kebele of Dugda 

district, there were a sign of salinity which is white crust and white foam "Omecha Adiò left 

on the farm land while irrigating. According to farmersô expression, low production per area 

is due to low chemical infertility of the soils.
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Table 27. Water sources, Major irrigation schemes and major water harvesting techniques of the study districts 
Zone District Kebele Water sources Irrigation schemes Water harvesting Techniques 

River Lake Ground water 

(Bore hole) 

Pond Traditional Modern Cister

n 
Rain water 

harvesting 

Cut off 

Drain 

East 

Shoa 

Dugda Walda Kalina xx Ziway Bore hole xx 45% lake Ziway, 55% 

shallow well 

Not available No No No 

Kotto Biliti  xx xx xx Pond Not available Not available No pond No 

Tuchi Sumeya xx xx Bore hole  Shallow well Not available No No No 

Lume Dungugi Bekele Awash and 

Modjo 

Koka 

Dam 

Shallow well No 35% Modjo river, 65% 

shallow well 

Not Available No No No 

Tede Dildima No No Shallow well No Not Available Not Available No Small pond No 

Nanawa xx xx xx 100% Not Available Not Available No Communal & 

individual pond 

No 

North 

Shoa 

Yaya 

Gullalle 

Buyama and Kuat Mogor, Kawa, 

Babali & 

Horoda 

xx xx xx 100% Alaltu river Not available No No No 

Dede Tigi Warke & 

Chakka 

xx xx xx 100% Chekka River Not available No No construction 

(communal) 

No 

Kuchu and 

Tengego 

Alaltu xx xx xx 100%Mogour river Not available No No No 

NB: xx = not applicable for the Kebele, Not available is to represent specific Kebele not the district (e.g, Dugda has modern irrigation scheme in some kebeles). 
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Table 28: Percentage of major soil Types in Dugda, Lume, and Yaya Gullalle districts 

Zone  District Kebele Major soil types 

Guracha/Koticha 

(Black) 

Gombore/Dimile(Re

ddish) 

Cirracha (sandy) 

East 

shoa 

Dugda Walda Kelina  70 25 5 

Kotto Biliti  55 45 0 

Tuchi Sumeya 5 65 30 

Average  43.33% 45% 11.67% 

Lume Dungugi  Bekele 40 50 10 

Tede Dildima 45 50 5 

Nanawa  80 15 5 

Average  55% 38.33% 6.67% 

 

Soil physico-chemical management  

Tillage practice is one of the soil physical management practices under taken in the low and mid 

land area of the districts. Four to five times tillage for Black/Koticha soil and three to four times 

for Reddish/Gombore and Sandy soil is a known practice. Manure/compost application, crop 

rotation and planting salt tolerant crop like barley are alternative soil chemical management 

practices exercised in Welda Kelina as explained by the farmers. Farmers use ñDike" /compost/ 

manures as organic fertilizer while DAP/NPS and UREA are inorganic fertilizer sources in all 

low land and mid land Kebeles of all districts. Biofertilozer application is also known in Yaya 

Gullale of North Shoa while not in both districts of East Shoa Zones (Table 29). 

Table 29. Major use of Fertilizer in the Kebeles'  
Zone  Woreda Kebele (PA's) Fertilizer use 

Organic Inorganic Bio-fertilizer 

East 

shoa 

Dugda Walda Kelina  Dike/Manure NPS/Urea No 

Kotto Biliti Dike/Manure NPS/Urea No 

Tuchi Sumeya Dike/Manure NPS/Urea No 

Lume Dhungugi  Beqele Dike/Manure NPS/urea Eco _green 

Tede Dildima Dike/Manure NPS/urea no 

Nanawa Dike/Manure NPS/urea  

North 

Shoa 

Yaya 

Gullale 

Kuchu and Tengago Dike/Manure NPS/Urea Biofertilizer 

Dede Tigi Dike/Manure NPS/Urea Biofertilizer 

Buyama and Kuat Dike/Manure NPS/Urea Biofertilizer 

 

Natural resource management constraints 

 

Sheet and gully erosions coused by over flow of Meki River and Ziway Lake during rainy season 

and degradation of river and lake embankments are the most important constraints in east shoa 

zone (table 30). Deforestation, diversion of small water ways to river from upper stream, 

repeated tillage on reddish and sandy soil and drainage ditch is another most important constraint 

in Dugda district. On the other hand, physical and biological soil conservation are errosion 

mitigation practices carried out in all study districts. Lack of uniform awareness on fertilizer 

application time and rate, increased cost of chemical fertilizer and absence of sufficient credit, 

lack of granular fertilizer type and low quality of the powdery one and low moisture which 
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hinder farmers from using recommended fertilizer rates are the most important constrants in all 

kebeles of the sudy districts. Variation in critical natural resource management constraints across 

the study is seen in that salinity and soil fertility decline are the main constaints in Dugda while 

water supply is for Lume district. In all study distrcts, deforestion is important while it is the 

most important constraint is Yaya Gullalle District of North Shoa Zone.  

 

Table 30. Major soil Erosion types and soil conservation measures in the Kebeles' 
Zone District Kebele Erosion Type Soil Conservation Techniques 

Gully Sheet Overflow of 

river and Lake 

Physical Biological 

East 

shoa 

Dugda Walda Kelina  No Yes yes Soil bund Grass & Tree planting 

Kotto Biliti yes Yes No Soil bund Tree planting at farm 

boundary 

Tuchi Sumeya No yes No Soil bund, Contour 

plow 

No 

Lume Dhungugi  

Beqele 

high medium No Soil bund &live check 

dam 

Tree planting 

Tede Dildima Small Sevier No Soil bund & drainage 

ditch 

Tree planting 

Nanawa  Sevier  High No Soil bund, stone bund, 

gully trt, check dam, 

Drainage ditch 

 Tree & grass spp 

 

Technology gaps on soil, water and forest  

¶ Unavailability of soil fertility improvement technologies  

¶ Unavailability of soil fertility status identification and rate of fertilizer application on 

specific soil types. 

¶ Unavailability of moisture conservation methods and techniques mainly on moisture 

stress area on ñDimileò and sandy soil types. 

¶ Lack of awareness on salt reclamation methods.  

Knowledge gap on soil management techniques  

¶ Proper water use efficiency  

¶ Lack of Irrigation water quality assessment and test  

¶ Lack of knowledge on rain water harvesting techniques. 

¶ Lack of forest management (silvicultural practices of indigenous tree species)  

¶ Lack of management on newly regenerated seedling  

¶ Lack of positive attitude on tree growing.  

¶ Lack of identification and control mechanism of tree seedling disease at nursery 

Institutional gaps   

¶ Lack of Government support on water supply 

¶ Lack of credit access for fertilizer 

¶ Lack of support from Gov't and NGO's on provision of water harvesting materials. 

¶ Lack of  support from research institutions and NGO's 

¶ Lack of follow up on the pollution of river and lakes (Due to effluent of flower farms and 

Tannery around Modjo and koka).  
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Table 31. Natural resource management constraints matrix ranking and score in the study districts  

Constraints  

Dugda Lume Yaya Gullalle 

Walda 

Kalina  

Tuchi 

Sumeya 

Koto 

Bili ti  

Tade 

Dildimo  

Dungugi 

Bekele 
Nanawa 

Kuchu and 

Dengego 

Dede 

Tigi  

Buyama 

and 

Kuat  

Deforestation 3 [2] 3 [4] 4 [1] 3 [2] 3 [1] 3 [2] 3 [1] 3 [1] 3 [1] 

Climate change 1 [4] **  **  **  **   **  **  **  **  

Soil fertility 

reduction 2 [3] 2 [3] 1 [4] 2 [3] 0 [4] 0 [5] 0 [4] 0 [4] 1 [3] 

Rainfall pattern 1 [4] **  **  **  **   **  **  **  **  

Irrigation water 

quality 2 [3] 4 [1] **  **  **   **  **  **  **  

Soil salinity 5 [1] **  **  **  **  **  **  **  **  

Soil erosion **  3 [2] 0 [5] 0 [5] 1 [3] 1 [4] 2 [2] 2 [2] 0 [4] 

Temperature 

increased **  0 [5] 2 [3] 1 [4] 2 [2] 2 [3] 1 [3] 2 [2] 2 [2] 

Water supply **  **  3 [2] 4 [1] **  4 [1] **  **  **  

 

 

Livelihood system and household economy 

Socio-cultural setting and resource endowments  

Among many, ider and debo/jigi /wenfel were the most important social institutions through 

which the community helps each other during different incidences and transfer their traditions 

from generation to generation. Ider is mainly used as a means of supporting the one who lost 

his/her families and relatives through death. The support includes financial contribution, sharing 

ones grief and different contributions that vary from place to place and among communities. 

Besides, debo/jigi /wenfel is a mechanism of supporting each other during the pick work load 

period such as sowing and harvesting of crops. As far as religious concerned, both church and 

mosque were also identified to be found at different locations based on the interest but as the 

majority of farmers in the study areas were the Oromo ethnic groups, Gada and other traditional 

festivities are being practiced.  

 

 

Survival strategies of farm households  

Community of the study districts have an experiences of saving food crops for future 

consumption and the better-off farmers were helping the destitute through donation of money 

and sharing food grain in case of challenges including food shortage, drought, disease and pest 

outbreaks and water shortage. Selling of animals and their products to buy food crops and 

migration to urban areas in search of labor job to support the family were the most important 

survival strategies during the occurrence of such shocks. Farmers who are living in Mid Rift 

valley areas where recurrent drought is frequent have been practicing growing early maturing 

varieties and drought tolerant crops and conserving crop residues for latter day feeding. 
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Involving in irrigation agriculture in all districts under study and migrating to Muger riverbank 

during drought periods as a survival strategy in Yaya Gullalle district is a known practice. 

 

Gender roles and decision making  

Gender division of labor  

Agricultural activities including crop production, livestock husbandry and management and 

natural resources management are carried out by all family members of the farming community 

in the study area. As indicated in table 32, women (wife and girls combined) have participated in 

crop cultivations in almost equal proportion (42 percent) to men in addition to entirely engaged 

in household activities. The overall participation in crop cultivation accounts for about 33, 24, 25 

and 18 percent for husband, wife, boys and girls, respectively, at Lume district. Similarly, the 

overall participation of husband, wife, boys and girls at Yaya Gulele was 29, 27, 24 and 20 

percent, respectively. 

 

 

 

 

 

 
Table 32. Gender participation in crop cultivation at Lume and Yaya Gulele districts  

Activities  Households participation at Lume (mean) HH participation at Yaya Gulele (mean) 

Husband Wife Boy(s) Girl(s)  Husband Wife Boy(s) Girl(s)  

Land preparation 4.00 1.00 3.33 0.67 4.00 2.00 2.67 1.67 

Preparation of seed 4.00 2.67 1.00 1.33 3.67 3.67 2.00 1.67 

Plantation(sowing) 4.00 2.33 3.00 1.00 4.00 3.00 2.33 2.00 

Cultivation 2.33 4.00 2.67 3.67 2.67 3.67 3.33 3.67 

Weeding 2.67 4.00 3.33 3.67 2.67 3.67 3.33 3.33 

Harvesting and collection 4.00 3.33 3.67 2.33 4.00 3.00 3.33 2.33 

Threshing 4.00 2.67 3.67 2.33 3.33 2.33 3.67 2.33 

Storage 4.00 2.33 3.67 1.67 3.33 3.00 2.33 2.00 

Selling and marketing 4.00 2.00 1.00 1.00 3.00 4.00 2.33 2.33 

Overall participation  3.67 2.70 2.82 1.96 3.41 3.15 2.81 2.37 

Mean score on a four-point Likert scale: 1 = to very low extent, 2 = to some extent, 3 = to an average 

extent, and 4 = to a great extent. 
 

As indicated in the results table 33, activities related with livestock husbandry and management 

has been conducted mainly by husbands and wives. The major activities performed to a great 

extent by boys and girls were herding and watering of livestock. It is also clear that milking of 

cows, selling of butter and cheese and selling of chicken and eggs were entirely performed by 

wives and to some extent by girls. The overall percentage participation of husband (34 vs. 31), 

wife (30 vs. 27), boys (22 vs. 23), and girls (14 vs. 19) at both districts were in line with each 

other. 
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Table 33. Gender participation in livestock production at Lume and Yaya Gulele districts  

Activities  Households participation at Lume 

(mean) 

Households participation at Yaya Gulele 

(mean) 

Husband Wife Boy(s) Girl(s)  Husband Wife Boy(s) Girl(s)  

Herding of livestock  1.33 2.00 4.00 1.00 2.33 2.33 4.00 3.00 

Watering of livestock  1.33 2.00 4.00 1.00 2.33 2.33 4.00 3.00 

Feeding of oxen 2.67 2.00 3.00 1.00 3.33 2.33 3.33 2.33 

Feeding dairy cows 2.00 3.33 3.00 2.00 1.00 4.00 2.67 2.33 

Feeding calves 2.00 3.67 2.33 2.00 1.00 4.00 2.67 2.33 

Caring of sick animals 3.00 3.67 2.00 1.00 4.00 3.67 2.33 2.00 

Milking of cows  1.67 4.00 1.33 2.00 1.33 4.00 1.33 2.67 

Selling of butter & cheese 0.67 4.00 0.67 2.00 1.00 4.00 1.00 3.00 

Selling of oxen/bulls 4.00 1.33 1.33 0.67 4.00 2.00 1.33 1.00 

Selling of cows/heifers 4.00 1.33 1.00 0.67 4.00 2.00 1.33 1.00 

Selling of calves 4.00 1.33 1.00 0.67 4.00 2.00 1.33 1.00 

Selling of donkey 4.00 1.33 1.00 0.67 4.00 1.67 1.33 1.00 

Selling of goats and sheep 4.00 1.67 1.00 0.67 4.00 1.67 2.33 1.00 

Selling of chicken and eggs 0.67 4.00 2.00 2.33 1.00 4.00 2.67 2.67 

Making and hanging hives   4.00 1.67 1.67 1.00 4.00 1.33 2.00 1.00 

Harvesting of honey 4.00 1.67 1.00 1.00 4.00 1.33 2.00 1.00 

Transferring of colony 4.00 1.67 1.00 1.00 4.00 1.33 2.00 1.00 

Selling of honey 3.67 3.33 0.67 0.67 4.00 2.33 1.33 1.00 

Overall participation  2.83 2.44 1.78 1.19 2.96 2.57 2.17 1.80 
Mean score on a four-point Likert scale: 1 = to very low extent, 2 = to some extent, 3 = to an average extent, and 4 = to a great 

extent. 

Majority of activities related with natural resources management have been performed by 

husbands (Table 34). However, soil conservation encompasses activities such as construction of 

beds, plantation of grass strips and trees, and contour tillage and terrace were performed by 

wives to an average extent in both districts. Besides, soil fertility management crop rotation, 

compost making, manure and inorganic fertilizer application were performed both by husbands 

and wives. Protection of common resources such as grazing lands, water, forest and protected 

areas as well as water harvesting activities were not common at Yaya Gulele district. About 36, 

24, 20 and 20 percent of activities related to natural resources management at Lume district was, 

respectively, performed by husband, wife, boys, and girls. At Yaya Gulele district too, husband, 

wife, boys, and girls have been participated in these activities with 37, 22, 24, and 15 percentage 

participations respectively.  
Table 34. Gender participation in natural resources management at Lume and Yaya Gulele districts  

Activities  Households participation at Lume 

(mean) 

Households participation at Yaya Gulele 

(mean) 

Husband Wife Boy(s) Girl(s)  Husband Wife Boy(s) Girl(s)  

Seedlings/seeds preparation 4.00 3.00 2.67 3.00 4.00 1.33 2.33 1.00 

Bed preparation, plantation 3.67 2.67 3.00 3.00 4.00 1.33 2.33 1.00 

Cultivation 3.67 2.33 3.00 2.67 3.33 1.33 2.33 1.00 

Watering  3.00 2.67 2.00 2.67 3.33 2.00 2.33 1.67 

Soil conservation 4.00 3.00 1.00 1.00 4.00 3.33 2.67 2.00 

Soil fertility management 4.00 3.00 2.67 1.33 3.67 4.00 2.33 2.00 

Water harvesting 2.67 1.33 1.00 1.00 - - - - 

Protect common resources 4.00 1.33 1.00 1.00 - - - - 

Overall participation  3.63 2.42 2.04 1.96 3.72 2.22 2.39 1.45 

Mean score on a four-point Likert scale: 1 = to very low extent, 2 = to some extent, 3 = to an average extent and 4 = 

to a great extent. 
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Resource access and decision making   

Resources has been nearly equally shared between husband and wife (40 vs. 31 percent at Lume 

and 31 vs. 31 percent at Yaya Gulele), thus access to resources by the children varies from very 

low to some extent (Table 35 and 36). Still, the findings indicated that access to resources was 

largely deviated to husbands. The overall access to resources by husband, wife, boys, and girls 

were, respectively, accounts about 40, 31, 16, and 13 percent at Lume (Table 35) and 31, 31, 19, 

and 18 at Yaya Gulele (Table 36). 
 

Table 35. Gender access to and control over resources at Lume district of Oromia Regional State 

Activities  Access to resources (mean) Control over resources (mean) 

Husband Wife Boy(s) Girl(s)  Husband Wife Boy(s) Girl(s)  

Land 4.00 4.00 1.67 1.33 4.00 2.00 0.67 0.67 

Farm tools 4.00 2.00 2.33 1.67 4.00 1.33 0.67 0.67 

Income from sale of food crops 4.00 2.67 1.67 0.67 4.00 1.67 0.67 0.67 

Income from sale of cash crops 4.00 3.67 1.33 1.33 4.00 3.67 0.67 0.67 

Income from sale of livestock 4.00 3.67 1.33 1.33 3.67 4.00 0.67 0.67 

Income from sale of dairy products 4.00 3.67 1.33 1.33 1.33 4.00 0.67 0.67 

Income from sale of skin and hides 4.00 2.33 1.33 1.33 4.00 2.67 0.67 0.67 

Income from off-farm/non-farm works  2.67 2.00 1.00 1.00 2.67 1.33 0.67 0.67 

Overall mean  3.83 3.00 1.50 1.25 3.46 2.58 0.67 0.67 

Mean score on a four-point Likert scale: 1 = to very low extent, 2 = to some extent, 3 = to an average extent and 4 = 

to a great extent. 

On the other hands, differences were observed between husband and wife in terms of the overall 

control over resources. Husbands had a right to control over resources to a great extent (3.46 at 

Lume versus 3.54 at Yaya Gulele) while that of wives was to an average level (2.58 at Lume 

versus 3.09 at Yaya Gulele). About 47, 35, 9, and 9 percent resources at Lume (Table 35) and 42, 

37, 7 and 7 percent resources at Yaya Gulele (Table 36) was, respectively, controlled by 

husband, wife, boys, and girls. 
Table 36. Gender access to and control over resources at Yaya Gulele district of Oromia Regional State 

Activities  Access to resources (mean) Control over resources (mean) 

Husband  Wife Boy(s) Girl(s)  Husband  Wife Boy(s) Girl(s)  

Land 4.00 4.00 1.33 1.33 4.00 3.33 1.00 1.00 

Farm tools 4.00 3.00 2.67 1.67 4.00 1.33 1.00 1.00 

Income from sale of food crops 3.33 4.00 2.67 2.67 3.67 3.67 1.00 1.00 

Income from sale of cash crops 3.33 4.00 2.67 2.67 3.67 3.67 1.00 1.00 

Income from sale of livestock 4.00 3.67 2.67 2.67 4.00 3.67 1.00 1.00 

Income from sale of dairy 

products 

1.00 2.67 0.67 0.67 1.00 2.67 0.67 0.67 

Income from sale of skin and 

hides 

4.00 2.67 2.33 2.33 4.00 2.67 1.00 1.00 

Income from off-farm/non-farm 

works  

4.00 4.00 2.33 2.33 4.00 3.67 0.33 0.33 

Overall mean  3.46 3.50 2.17 2.04 3.54 3.09 0.88 0.88 

Mean score on a four-point Likert scale: 1 = to very low extent, 2 = to some extent, 3 = to an average extent and 4 = 

to a great extent. 
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Nutrition  

From the table, it is seen that diet combination of the community of the study districts from 

cereal (as main source for energy requirements), pulse (cheep protein source), vegetables 

(vitamins and mineral sources) and animal products such as milk and cheese to supplement the 

fat and oil requirements (Table .37). 
Table F. Main diet combination of the farm community at Dugda, Lume and Yaya Gulele districts  

D
is

tr
ic

t
 Kebele  Main food 

crops used  

Main 

livestock 

source 

foods  

Main diet combinations 

D
u

g
d

a
  

 

Koto 

Biliti  

Maize and 

wheat  

Milk and 

cheese  
¶ Maize enjera with shiro wet prepared from faba bean, pea or grass pea  

¶ Maize/wheat bread with shiro wet prepared from faba bean, pea or grass 

pea  

¶ Maize enjera or Maize/wheat bread with cabbage 

¶ Milk and cheese can be consumed with enjera and bread   

Welda 

Kelina 

Maize, wheat 

and teff  

Cheese and 

milk  
¶ Teff enjera with shiro wet prepared from pea or grass pea  

¶ Teff enjera with cabbage and tomato in the form of wet 

¶ Bread from a mixture of maize and wheat with wet prepared from pea 

or grass pea 

Tuchi 

Sumeya 

Maize, teff 

and wheat 

Milk and 

cheese  
¶ Teff/maize enjera with shiro wet prepared from faba bean, pea or grass 

pea flour. Cabbage can also be used in accompany with teff or maize 

enjera 

¶ Bread prepared from a mixture of wheat and maize can be eaten with 

cabbage or shiro wet or cheese 

¶ Milk is mainly consumed by children & it can be used along with coffee   

L
u

m
e

  

Tede 

Dildimo 

Teff and 

wheat  

Milk and 

butter  
¶ Enjera prepared from teff alone, or a mixture of teff, wheat, maize, 

millet, rice and barely can be consumed with shiro prepared from pea, 

faba bean, chick pea or grass pea, or wet prepared from grits of lentil or 

pea    

¶ Bread prepared from wheat alone or a mixture of wheat and maize with 

milk or wet   

Nanewa  Wheat, teff 

and barely  

Butter, milk 

and cheese  
¶ Enjera prepared from teff alone, or wheat alone, or a mixture of both 

with shiro of grass pea, chick pea, pea, or faba bean. Butter can also be 

added to shiro wet in order to increase taste and flavor   

¶ Bread of wheat is rarely consumed with milk or cheese   

Y
a

y
a

 G
u

le
le

 

Kuchu 

Dengego 

Teff, wheat 

and sorghum  

Milk and 

cheese  
¶ Enjera prepared from a mixture of teff and wheat or teff and sorghum 

with shiro wet prepared from faba bean, pea or chick pea. Enjera can 

also be consumed with cabbage and other vegetables in the form of wet 

or cheese    

¶ Wheat bread with milk or cheese   

Buyema 

Kuwat  

Sorghum, 

teff, wheat 

and maize  

Arera  ¶ Enjera prepared from sorghum alone, a mixture of sorghum and teff or 

sorghum and maize can be consumed with shiro of faba bean, cabbage 

and arera     

¶ Bread of wheat, maize or a mixture of both can also be consumed with 

wet or arera  

Dede Tigi  Barely, wheat 

and teff 

Cheese and 

milk 
¶ Enjera prepared from teff alone, mixture of barely, wheat and teff, or 

teff and wheat, or barley and wheat can be consumed with wet prepared 

from shiro of faba bean or pea, or potato, or cabbage, or other 

vegetables  

¶ Wheat bread with milk or cheese or other livestock and crop source 

foods  
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Climate smart agriculture 

In all the study areas deforestation, soil erosion and decline in soil fertility due to frequent tillage, 

recurrent rain which results in dry up of streams and other direct and indirect impact on climate 

smart agriculture is pertinent in all the study districts. Fluctuation of rainfall and recurrent 

droughts, shifts in cropping seasons, crop and livestock diseases prevalence, shortage in animal 

feeds and temperature rises which leads to drought of river and spring water sources due to long 

dry season are the most important effects of climate change summarized from the FGDs at 

different locations. In all the study districts, even though farmers are aware of their environment 

is changing; mitigation practices such as water resource management, rain water harvesting, 

forest management and protection, soil conservation and use of organic fertilizers like compost 

are not satisfactory to cope with an existing situation. 
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Abstract 

In the whole of Africa, food security is under threat from Fall Armyworm (Spodoptera frugiperda) 

(FAW) which is native to and largely confined to the Americas. The first detection of FAW in Africa was 

notified in January 2016 when it was reported from Nigeria. From there it spread to several other West 

African countries and to Central Africa by April 2016 and less than one year later it had also invaded 

Southern Africa by December 2016. By early 2017, the pest had been reported in all mainland countries 

in Southern Africa except Lesotho and in multiple countries in Eastern Africa. Currently out of 54 

countries in Africa 28 countries have confirmed the presence of FAW, while a further nine countries 

suspect its presence, or are awaiting official confirmation of the pest in the country. Two countries 

(Somalia and Djibouti) have conducted surveys and not found any FAW. It has now considered as 

quarantine pest in Europe and is occasionally intercepted on imported plant material from the Americas. 

Pathways of the introduction of fall armyworm into West and Central Africa are subject to speculations; 

but the presence of at least two distinct haplotypes within samples collected on maize in Nigeria and São 

Tomé suggests that the present incursion originated from at least two independent introductions into the 

African continent. How far FAW has already expanded onto the African continent remains to be 

determined; but considering its high spreading performance, large reproductive capacity, absence of 

diapause, and wide host plant range it is likely that the pest will soon be able to colonize most of tropical 

Africa. The pest has a wide host range and has been reported in over 100 plant species belonging to 27 

families. This polyphagous characteristic is an additional challenge to the intercropping system which is 

common among smallholder farmers in Sub-Sahara Africa. Initially, misdiagnosis of FAW was reported 

in several African countries and as a result, control measures were in several cases targeting the wrong 

pest. Farmers need to first understand what FAW is ï how to identify it and understand its biology and 

ecology. Currently in Ethiopia FAW infestations were reported from all regions except Somali. The speed 

with which it conquers the country highlights its adaptability, invasiveness and probably superior 

competitive ability over indigenous species. Out of 2.1M ha of land currently under maize cultivation in 

Ethiopia 22.23% (650,000 ha) of the total maize planted has been infested with FAW. Estimated yield 

losses range from15-30% in SNNPR and 5-20% in Oromia region. In response to the arrival of FAW to 

Ethiopia several efforts have been made such as: training of researchers, experts, DAs and farmers; 

nationwide coordinated survey and exchange of FAW current distribution and damage; formulation of 

research strategy and agendas; involvement of graduate students to research on the biology, ecology and 

management; fast track testing of management options including insecticides, bio-pesticides, sex 

pheromone traps, botanicals and cultural methods. This paper provides: (I) A comprehensive literature 

review of FAW origin, distribution, biology, identification, host range and strains; and (II) Its status, 

impact and efforts made so far in Ethiopia. 

Key words: Spodoptera frugiperda, Biology, Identification, Maize, Africa, Ethiopia 
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Introduction  

Importance of Maize 

Although it is an introduced crop, maize is now the highest productive and widely grown staple 

crop in Ethiopia. The crop has gained strategic importance in the agricultural sector owing to its 

meaningful contribution to income generation, employment, nutrition, and food security in the 

country. Besides, it has a huge potential as an export commodity for value-added food or non-

food products. It is grown in almost all agro-ecological zones. It grows under a wide range of 

environmental conditions between 500 to 2400 meters above sea level. Maize is Ethiopiaôs 

leading cereal in terms of production, with 7.15 million tons grain produced by 9.55 million 

farmers on 2.11 million hectares of land (CSA, 2015/16 meher season). Maize is mainly grown 

in the four big regions of the country: Oromia, Amhara, SNNP, and Tigray and Oromia and 

Amhara, which contributed to almost 80% of the maize produced in 2012 (CSA, 2011/2012). 

Over half of all Ethiopian farmers grow maize, mostly for subsistence, with 75 % of all maize 

produced being consumed by the farming household. Although maize is the major stable food 

crops of the country, their production is being constrained by invasive and catastrophic insect 

pests like FAW among other factors. Its lack of a resting period and polyphagous behaviour 

poses numerous management challenges. 

 

History and Origin of FAW  

Fall Armyworm (Spodoptera frugiperda), FAW, is native pest to the tropical regions of the 

Western Hemisphere from the United States to Central America and in the Caribbean to Brazil 

(Knipling 1980, Pashley et al. 1985, Pashley 1986, 1988). The scientific name is derived from 

the feeding habits of the larval life stage, frugiperda meaning ñlost fruitò in Latin, as the pest can 

cause damage to crops resulting in severe yield loss. Although it is tropical in origin, FAW has 

become a permanent resident of the Southern Gulf coasts of the United States where it can 

survive mild winter climatic conditions. FAW has a migratory behavior with high dispersal 

capacity that allows the pest to quickly spread along the rage of its host plants. In early spring, 

FAW moths emerge from the overwintering pupae and migrate long distances to areas where the 

climate permits their survival; this can occur for successive generation from spring to fall 

(Vickery 1929). However, they are unable to survive the winter in the northern states and the 

species is destroyed each winter throughout its range in the United States except in the southern 

Florida and southern Texas where the winter is mild (Barfield et al. 1980). The recognition of 

FAW as a serious economic pest in America dates back more than 250 years. The fall armyworm 

has a remarkable dispersal capacity and is observed to migrate every year from its endemic area 

in the warmer parts of the new world over more than 3000 km crossing the entire US up to 

Canada in the North and reaching the northern parts of Argentina and Chile in the South 

(Barfield et al. 1980; Difabachew, 2011). This capacity for a long distance movement, up to 480 

km/generation (Sparks 1986), has contributed to widespread distribution of the FAW in the 

Western Hemisphere (Nagoshi et al. 2007). This seasonal migration of FAW could occur in 

response to seasonal changes in rainfall, temperature, and planting of host plants. Moreover, 

prevailing winds and frontal systems with their converging air masses during the spring are 

thought to largely determine the extent and direction of FAW adult migration (Rainey 1979, Pair 
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et al. 1986). Until 2016, it was largely restricted to the Americas i.e. native to America. High 

infestations can lead to significant yield loss. Farmers in the Americas have been managing the 

pest for many years, but at significant cost. 

 

Distributi on in Africa and Global Spread 

Africa has been experiencing a steady accidental introduction of insect pests for the past two 

decades. These newcomers have negatively impacted the livelihoods of millions of people. The 

continent is considered to be particularly vulnerable to invasive species due to its high 

dependence on agriculture and foreign aid. An increase in international trade and easy air travel 

has greatly facilitated biological invasions in recent decades. 

 

The first detection of Fall Army Worm in Africa was notified in January 2016 when it was 

reported from Nigeria, Sao Tomé, Benin and Togo (IITA, 2016; IPPC, 2016). From there it 

spread to several other West African countries and to Central Africa by April 2016. In late 2016 

and early 2017 it was detected in Angola, Botswana, Burundi, Democratic Republic of Congo, 

Ethiopia, Ghana, Kenya, Malawi, Mozambique, Namibia, Niger, Rwanda, Sierra Leone, South 

Africa, Tanzania, Uganda, Zambia, and Zimbabwe, and it is expected to move further north and 

beyond (See Fig. 1 below) (CABI, 2017a; FAO, 2017; BBC, 2017). Currently the pest has 

reached 28 African countries which covers approximately greater than 15 million km2 (Figure 2). 

In Ethiopia, FAW was first observed on off-season irrigated maize in the rainforest zone of 

Southwestern Ethiopia by Mizan-Tepi plant health clinic on 30th February 2017 (Mizan-Tepi 

plant health clinic report, 2017). How far the fall armyworm has already expanded into Africa is 

presently not known but with regard to its high spreading performance, large reproductive 

capacity and wide host plant range it is likely that the pest will soon be able to colonize most of 

tropical Africa. But the speed with which it spreads from the initial areas of introduction on the 

African continent highlights its adaptability, invasiveness and probably superior competitive 

ability over indigenous species which share the same habitats. It can spread fast, and can fly over 

480kms per generation and 100 kilometers in one night assisted by the wind and reproduce every 

1-2 months, which helped the pest spread rapidly across Africa. 

 

http://www.pnas.org/content/113/27/7575
http://www.pnas.org/content/113/27/7575
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Fig. 1. FAW distribution and spread since its introduction until early 2017 

 

Fig. 2. Current distribution of FAW in African continent as of August 2017 
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Pathways of the recent accidental introduction of the fall armyworm into West, Central, South 

and Eastern Africa are yet unknown but increase in international trade volume and easy air travel 

of people from one continent to another has amplified the phytosanitary risks of even multiple 

introductions. For the time being, its modality of introduction and its spread to Africa and 

adjustments of its bio-ecology are still speculative (FAO, June 2017). The presence of at least 

two distinct haplotypes within samples collected on maize in Nigeria and São Tomé suggested 

multiple introductions into the African continent (Goergen et al, 2016). Having established a 

foothold in Africa, further spread into Europe via the Mediterranean Basin and Asia through the 

Middle East is almost certain. It has been detected in Europe several occasions but has not 

established there owing to effective actions taken against it. It has now considered as quarantine 

pest in Europe and is occasionally intercepted on imported plant material from the Americas. 

Figure 3 below showed current status of FAW spread globally 

 

 

Fig. 3. Fall armyworm current global spread 

 

Life Cycle and Damage to Maize 

The FAW completes its life cycle in about 30 days during the summer. But, the duration can be 

extended to 60 days in the spring and autumn, and 80 to 90 days during the winter. There are no 

reports on the ability of FAW to diapause. The lifecycle includes egg, 6 growth stages of 

caterpillar development (instars), pupa and moth. Figure 4 illustrates the lifecycle, showing 

developmental period of the Fall armyworm found on maize plants at any given stage. Adult 

FAW moths deposit a layer of egg masses on the leaves of host plants that will hatch within 2-3 

days. FAW has 6 larval instars per generation and can have multiple generations per year 

(Capinera 2001). 
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DAY 1-3: 100-200 eggs mass up to 2000 are generally laid on the underside of the leaves 

typically near the base of the plant, close to the junction of the leaf and the stem that will hatch 

within 2-3 days. These are covered in protective scales rubbed off from the moths abdomen after 

laying. When populations are high then the eggs may be laid higher up the plants or on nearby 

vegetation. 

 

DAY 3-6 (Growth Stage 1-3): Newly hatched larvae of FAW are greenish with a black head, the 

head turning orangish in the second instar. At the end of the second larval stage, the dorsal 

surface of the body becomes brownish, and lateral white lines begin to form. After hatching the 

young caterpillars feed superficially, usually on the undersides of leaves. Feeding results in 

semitransparent patches on the leaves called windows. Young caterpillars can spin silken threads 

which catch the wind and transport the caterpillars to a new plant. The leaf whorl is preferred in 

young plants, whereas the leaves around the cob silks are attractive in older plants. Up to the 

third instar, the caterpillars can hide between host leaves and there is not much cannibalism. 

Feeding is more active during the night. 

 

DAY 6-14 (Growth Stage 4-6): Once attaining fourth and later instars the head becomes reddish 

brown spotted with white, and the brownish body bears white subdorsal and lateral lines. 

Matured FAW larva has a white inverted "Y" mark on its head and a four square black dots at the 

last 8th abdominal segment. By stage 4-6 it will have reached the protective region of the whorl, 

where it does the most damage, resulting in ragged holes in the leaves. Feeding on young plants 

can kill the growing point resulting in no new leaves or cobs developing. Often only 1 or 2 

caterpillars found in each whorl, as they become cannibalistic when larger and will eat each other 

to reduce competition for food. Large quantities of frass present. When this dries it resembles 

sawdust. If the plant is older and has already developed cobs then the caterpillar will eat its way 

through the protective leaf bracts into the side of the cob where it begins to feed on the 

developing kernels (seeds) predisposing them to infection by cob-rotting fungi.  

After approximately 14 days the fully grown caterpillar will drop to the ground. The caterpillar 

will then burrow 2-8 cm into the soil before pupating. The loose silk oval shape cocoon is 20-30 

mm in length. If the soil is too hard then the caterpillar will cover itself in leaf debris before 

pupating. 

After approximately 8-9 days the adult moth emerges to restart the cycle. The adult lives for an 

average of 10 days (range 7-21 days). 

Larvae cause serious leaf feeding damage as well as direct injury to the tassel and cobs. Larvae 

can cause damage to nearly all maize stages of development, but will concentrate on maize 

plants that have not yet silked. The most common damage is to late pre-tassel maize. Maize 

plants often recover from whorl damage without reduction in yield. With tasseling larvae may 

partly or totally destroy young ears, which is more important than leave damage. Usually damage 

is found in patches in the field. Larval feeding and adult activity most frequently occurs at night, 

but can occur in late evening and early morning. Although larvae tend to conceal themselves 
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during the brightest time of the day, they are not cryptic feeders like stem-borers. Though S. 

frugiperda larvae can burrow deep into the whorls of maize plants, they do not tunnel into stems. 

 

 

Fig. 4. Life cycle of Fall Armyworm 

 

Identification of fall armyworm  

Incorrect identification of the fall armyworm (Spodoptera frugiperda), as well as incorrect 

reporting of feeding on uncommon hosts, are usually due to the lack of good visual reference 

material. Fall armyworm larvae may be mistaken for other lepidopteran species which are a 

problem in agro-ecosystems. It is therefore important that the pest be correctly identified as 

misdiagnosis can impact management decisions. In Africa, other Lepidoptera (moths and 

butterfly group) whose larvae (caterpillars) may be confused with fall armyworm include the 

African armyworm (Spodoptera exempta), maize earworm (Helicoverpa armigera) and False 

armyworm [Leucania (= Mythimna) loreyi]. FAW identification can be done in one of two ways: 

Direct identification using morphological characters and indirect identification through 

characteristic injury symptoms but often requiring confirmation using direct identification. 
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Direct identification using morphological characters 

The main direct distinguishing morphological features of FAW from other similar and common 

caterpillars encountered in Africa are as follows: 

 

Identification based on egg morphology 

FAW eggs are laid in egg masses covered with hairs from female mothôs body, imparting a furry 

or moldy appearance (Plate 1A). In contrast, eggs of stem-borers are laid in egg batches not 

covered with hairs (Plate 1B). 

FAW eggs Stem borer eggs

BA
 

Plate 1. A - Fall armyworm eggs coved by hair, B ï Stem borer eggs (not covered) 

Identification based on larval morphology 

FAW larvae is morphologically distinguished from other similar caterpillars by white inverted 

Y-shaped suture on the front of the head of a mature larva; distinctive pale or yellowish dorsal 

lines running lengthwise along the body (Plate 2A) and four distinctive dark spots (tubercles or 

ñbumpsò); which are arranged in a square-like pattern on dorsal surface of the 8th abdominal 

segment of a full-grown caterpillar (Plate 2B). 


















































































































































































































































































































































































































































































































