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Preface 
 

Agriculture is the main source of income and main stay of larger proportion of Ethiopian 

community. Due to this fact, the government of Ethiopia has given due attention to the 

growth and improvement of agricultural production and productivity in its five year 

Growth and Transformation Plan (GTP). Agricultural growth program (AGP) is the main 

component in the transformation plan and is mandated to support agricultural 

transformation. The program assumes that there are many best agricultural practices 

that are available in various research and development organizations, NGOs, private 

enterprises as well as model farmers. Identification and communication of such practices 

will have greater impact in improving agricultural production and bring about 

transformation.  

To support the agricultural growth program, capacity building for scaling up of evidence 

based best practices in agricultural production in Ethiopia (CASCAPE) project was 

designed by Wageningen University and Research (WUR) following the request from the 

Netherlands Embassy in Ethiopia and is financed by the Netherlands’ government. It is 

designed to support Ethiopian agricultural growth through identification, documentation, 

validation and scaling up of agricultural best practices. 

CASCAPE also collaborates with various projects functioning in the country. Among 

others, the project has entered into a collaboration agreement with ATA/MoA to assist 

EthioSIS in various ways including soil characterization and classification of agricultural 

soils in 30 CASCAPE intervention woredas. In Amhara Region, the same work has been 

carried out in five intervention woredas (Dara, Mecha, South Achefer, Burie and Jabi 

Tehanan). In each woreda, four kebeles were addressed. The study was carried out 

through morphological studies, laboratory analyisis and review of relevant literature. It is 

beleived that the study will provide backgraound information on soils of the study area 

that will have a significant contribution in the agricultural growth program of the country 

including provision of location specific fertilizer recommendations. 
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Executive summary 

 

The soil survey was carried out at five CASCAPE intervention Amhara woredas such as 

Dera (Gelawdewos, Shime Mariyam, Jigna and Qorat Kebeles), Mecha (AmboMesk, 

Inguti, Tagel wodefit, Amarit and Kolela-Andenet Kebeles), South Achefer (Lalibele, 

Ahuri Kettafa, Ker Gurach and Abchikli Kebeles), Burie (Ambaye Woyinma, Arbisi, Wadra 

Gendaba and Zalma Shemberkuma Kebeles) and Jabi-Tehnan (Mana Wuste Gult, Zeba 

Tsion, Jimat and Jiga Kebeles) woredas (at 21 selected kebeles) with the objectives of 

knowing soil variability and to identify major soil types in each woreda (4 kebeles per 

woreda) through auger observations in relation to delineated major landforms, to 

characterise and classify the identified major agricultural soils by describing their 

morphological, physical and chemical properties through observations in soil pits, 

sampling and laboratory measurements and to develop general management 

recommendations. 

 

After survey works in each location, profiles were opened and described using guidelines 

for soil description manual (FAO, 2006). The soil profile characteristics include color, 

particle size distribution, structure, consistence, pore size, soil depth, presence of 

cutans, mineral nodules, mottling, drainage characteristics, pressure faces and soil 

profile development stage. Samples were collected from each pedologically identified 

horizon and analysed for different physical and chemical properties using standard 

analytical methods.The important chemical and physical characteristics employed during 

soil classification into major soil groups and identification of the soil units include soil 

reaction, cation exchange capacity (CEC), exchangeable cations, electrical conductivity, 

base saturation, organic carbon, nitrogen and phosphorus. Major soil types identified 

units were found to be Luvisols, Nitisols, Leptosols and Vertisols. 

 

During the study time, the soil study, auger borings were made and pits were dug to 

describe and characterize the soils. The description of the soils was carried out using the 

FAO-ISRIC Guidelines for soil description (2006) and the soils were classified not using 

the FAO – UNESCO – ISRIC Revised Legend to the Soil Map of the World (1988) but 

according to the WRB (IUSS, 2006).  

 

Luvisols have a distinct increase in clay content with depth as a result of clay movement 

from the upper part of the soil to the lower part. The clay is usually a mixture of 

kaolinite, illite and montmorillonite, giving the soil a high nutrient-holding capacity. In 

general, Luvisols have a well-developed soil structure, which contributes to a good 

water-holding capacity. Luvisols are found in all CASCAPE intervention woredas. 

 

Nitisols develop mainly from basic iron-rich rocks such as basalt. Their main 

characteristics are a dark red colour and a well-developed structure that is nutty in 

appearance with shiny surfaces. The active iron content (i.e. amorphous iron oxides and 

hydroxides) is high, which enforces strong bonding of soil particles and the formation of 

the nut-shaped aggregates. The shiny surfaces are a mixture of clay and iron coatings. 

Most Nitisols are dominated by kaolinite clay. 

 

Leptosols are very shallow soils limited in depth by continuous hard rock. They occur 

mainly on steep side slopes, mountains and hills. The major limitation of the soil is a 

shallow soil depth. The shallow depth does not allow sufficient moisture storage. Because 
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they dry up easily, they are very likely to be truncated and washed away during heavy 

rains. They cannot also support sufficient vegetative growth to protect them from severe 

erosion.  

 

Vertisols are deep to very deep, imperfectly drained soils formed on flat to almost flat 

topography (dera woreda at Jigna and Qorata kebeles, JabiTehnan woreda at Jiga and 

Jimat Kebeles and Burie woreda at Wadra and Zalma Kebles). They are heavy clay 

throughout the profile. They are very hard to extremely hard when dry, which is 

reflected in their poor workability. Vertisols have to be cultivated only at optimum 

moisture content.  

 

Ethiopian soils, particularly Nitisols and Luvissols, were more acidic soils, are reported to 

have low phosphorus content. This study also confirmed that Nitisols and Luvisols within 

the study areas have low available phosphorus and often nitrogen as well. Organic 

matter content is also low. As most nutrients and organic matter are concentrated in the 

topsoil and the rooting volume is restricted, soil erosion severely threatens the fertility of 

these soils. 

 

For preventing further degradation the present soil management requires drastic 

improvements in regard to soil conservation and maintenance of organic matter 

contents. The conclusion of the soil investigations concerning improvements are soil 

conservation measures like terracing(eg. contour bunds, fanja juus) on soils found within 

sloping and steep slope with a gravelly layers, eventually combined with vegetative 

measures( hedgerows, grass strips, etc.) applicable for all slopes, contour farming and 

incorporation of organic residues to maintain high organic matter contents, manuring 

and mulching in order to provide available nitrogen and the very low contents in 

available phosphorous requires  application of phosphorous  fertilizer (eg. rock 

phosphate).
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1. INTRODUCTION 

 

CASCAPE has entered into a collaboration agreement with the Government of Ethiopia 

(MoA/ATA) to assist the Ethiopian Soils Information System (EthioSIS) in various ways 

including a soil characterisation study conducting detailed soil profile studies and 

classification of agricultural soils in all 30 CASCAPE intervention woredas.  

 

This study was carried out during 2013-2014. The investigated areas were Dera in south 

Gonder zone, Mecha, South Achefer, Burie and Jabi-Tehnan woredas (at 21 selected 

kebeles) to conducted and to provide soil information for the agricultural development 

and more specifically for soil and crop based fertility management recommendations. In 

view of that, semidetailed and detailed soil investigations have been conducted for the 

selected kebeles and potential agriculture sites. 

 

 

1.1. Objective 
 

The goal of the conducted study is to characterise and understand the qualities and 

behaviour of the major agricultural soils occurring in the 30 CASCAPE intervention 

woredas based on properly observed and measured soil morphological, physical and 

chemical properties. This will be the basis for developing site specific and functional soil 

information that would guide soil fertility management decisions by smallholder farmers. 

Moreover, this will help in scaling up and extrapolating soil-based results of experiments. 

The study also contributes to the development of the national/regional soil information 

database under EthioSIS by the generated locally specific soil information.  

 

 

1.1.1.The specific objectives of the study were: 

 To identify soil variability and to identify major soil types in each woreda (4 kebeles 

per woreda) through auger observations (based on the outcome of preparatory base 

mapping including, the PRA results, farmers soil mapping) in relation to delineated 

major landforms. 

 

 Tocharacterise and classify the identified major agricultural soils by describing their 

morphological, physical and chemical properties through observations in soil pits, 

sampling and laboratory measurements. 

 

 To develop general management recommendations (such as but not limited to 

fertilizer application, soil and water conservation, liming, etc., based on the above 

study and other available and/or recently collected soil data). 

1.2. Scope of the work 
 

The study was conducted on the agricultural lands of 21 kebeles in 5 CASCAPE 

intervention woredas (4 kebeles per woreda) in Amhara region (Figure 1). The 

information obtained will be used as a basis to identify potentials and constraints of 

the soils for agricultural potential.  
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FIGURE 1: Location map of Dera, Mecha, South Achefer, Burie and Jabi Tehnan woredas. 
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2. MATERIALS AND METHODS 

2.1. General 

 

Different publications dealing with the study areas were collected and reviewed. 

Topographic maps was purchased at Ethiopian mapping Agency. An interpretation of the 

aerial photographs was made based on landform, slope gradient, vegetation and landuse 

patterns. A first field visit was made to the study area to delieante the study areas on 

the topographic maps, to establish contacts and agree on the workplan. The overall 

methodology used to implement the soil survey is based on collection of previous study 

materials for review, base maps, google earth and Global mapper and field 

investigations. In order to properly accomplish the task the survey has been performed 

in three phases. 

 Deskwork (preparation) 

 Field survey, and 

 Post fieldwork 

2.2. Desk work (preparation) 

This included collection of relevant information on the site. The collection and the 

subsequent processing and interpretation of information and maps include: 

1. Study of the scope to study area and understanding the implications of the scope 

of the study 

2. Review critically the existing data for the proposed study area 

 Existing soil maps and reports 

 Topographic and physiographic maps 

 Geological maps 

 Land use and vegetation maps 

3. Develop a plan of the traverses for the soil survey 

 

2.2.1. Base Map production 

 

The placement of major soil boundaries has been aided by interpretation of 1:50,000 

scale topographic map of Ethiopia, 1984. The boundaries between red clay soils and 

Vertisols are obvious from google earth, drainage lines, settlement areas, road and 

administrative boundaries, and steep and stony areas and valley floors are also 

distinctive.  
 

A Digital Elevation Model (DEM) based on this and incorporating data from a topographic 

survey of the area was used to assist the slope mapping used in the soil variability. The 

slope measurements taken routinely during the soil survey were used in conjunction with 

the DEM, which considers combined soil and topographic information. 
 

After delineating boundaries for the kebeles and landform preliminary soil legend was 

made on the basis of landform and other environmental characteristics like land use 

types, crop land, and forest land, grazing land, permanent and seasonal river. Site 

characterization and representative auger point selected following FAO soil profile 

guideline (2006) landform and slope clasees (Table1).  
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Table 1: main landform and slopes classes. 

Slope (topography) %   Degree 

  <1   

1. Level     

2. Nearly level 0 – 1  <0.6 

      

   1 – 15   

3. Very gently sloping 1-2 0.6 – 1.1 

4. Gently sloping 2 – 5 1.1 – 2.9 

5. Sloping 5 – 10 2.9 – 5.7 

6. Strongly sloping 10 – 15 5.7 – 8.5 

   10>   

7. Strongly sloping 10 – 15 5.7 – 8.5 

8. Moderately steep 15 – 30 8.5 – 16.5 

9. Steep 30 – 45 16.5 - 24 

10. Very steep > 45 24 > 

(Source: FAO, 2006) 

 

2.2.2. Soil sampling strategy  

 

Considering the aforementioned constraints and the proposed approach for the soil 

mapping activity, a soil sampling scheme was designed considering representative sites 

that would reveal the spectrum of soil spatial variability, and especially areas with scarce 

historical soil data. Using the landscape map, variability of different landscapes and relief 

types were analyzed as well as their relation to soil formation, thereby assessing spatial 

variability and composition of the terrain component. Referring to the representative 

landscapes and relief types, land cover variability, a random soil sampling Schemes were 

designed. The sampling scheme took into consideration the accessibility of the study 

areas.   

2.3. Field survey 

2.3.1. Soil field data collection  

 

After preparation of base map short exploratory soil survey (reconnaissance) visiting 

were done at all 5 woredas of 21 CASCAPE kebeles four kebeles for each woredas except 

Mecha which have 5 Kebeles. At each site, a standard soil pit was dug. A soil collection 
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form was designed to collect site information, soil attributes and pedogenetic indicators 

(see Annex C). Physical and chemical soil properties were described for each soil profile 

and soil samples were taken for laboratory analysis in WWDSE, Addis Abeba. A 

preliminary soil classification was performed using the WRB 2006 soil classification 

system (WRB, 2006). Auguring was performed in areas where there was a need to 

define boundaries between different soil classes. Sites with rocky or stony soils were not 

described in detail, but preliminary classifications were still made. 

 

2.4. Post fieldwork 

 

2.4.1. Soil laboratory Analysis 

 

Soil samples were analysed in the Water Works Design and Supervision Enterprise 

Laboratory Service (WWDSELS) in Addis Ababa. The laboratory follows the Procedures 

for Soil and Plant Analysis (Sahlemedhin Sertsu and Taye Bekele (eds.), 2000. NSRC, 

EARO. The soil samples were air-dried, gently crushed and passed through 2 mm-sieves 

to obtain fine earth separates. Particle size analysis was determined by Bouyoucos 

hydrometer method. Bulk density was determined by the core sampler method described 

by Blake and Hartge (1986).The soil pH was measured in 1:2.5 soil/CaCl2 suspensions 

with glass electrode pH meter. Org C was measured by the Walkley-Black method and 

Total nitrogen (TN) by micro-Kjeldahl digestion procedure. Available phosphorus (P) was 

extracted by Olsen method. The P concentration in the extract was determined 

colorimetrically using the spectrophotometer. Cation exchange capacity, CEC was 

measured by (pH 7.0 ammonium acetate extraction, filtration). Exchangeable bases, 

Ca2+, Mg2+, K+ and Na+ were extracted with 1N NH4OAc. Ca2+ and Mg2+ in the 

extract was determined using atomic absorption spectrophotometer (AAS) while K+ and 

Na+ were determined by flame photometry. Electrical conductivity, ECe (saturated 

paste, conductivity meter Micronutrient analyses (Fe, Cu, Mn, Zn) were undertaken by 

DTPA extraction.  

 

2.5. Soil classification  

 

All soil profiles were preliminarily classified in the field using the WRB 2006 system. Once 

soil laboratory results were available, soil profiles were re-classified. Soils were classified 

at two levels: at reference group, and prefix and suffix levels. 

2.6. Data Encoding, data processing 

 

The field data collected, encoded according to the field record template, weretogether 

with the laboratory dataentered in data tables and annexed Observation points like 

profile pits and auger holes, including all atribute data, were entered in MS Excel 

following the agreed upon data standards and transformed to database IV format for 

geo- referencing and informing of the GIS soil mapping units. 



BDU-CASCAPE working paper 12 

 

6 

 

2.7. Sharing of data 

 

The data and information collected, compiled and reported are shared with the Cascape 

project strictly following thedata standards incl. data template, as specified in the ToR’s 

and will also serve to support the other EthioSIS objectives. 

 

3. RESULTS and Discussion 

3.1. General description of Amhara region 

 

 

3.1.1. Location, infrastructure and population 

 

The Amhara National Regional State (ANRS) is one of the nine regional states of the 

Federal Democratic Republic of Ethiopia (FDRE). In geographic terms, the ANRS is 

located between latitude 90 21' to 140 0' North and longitude 360 20' to 400 20' East.  It 

is bounded by Tigray region in the north, Oromia region in the south, Benishangul-

Gumuz region and Sudan in the west, and Afar region in the east. The total area of the 

Amhara region is estimated tobe 170,752 square km. nearly 87% of the region’s 

population lives in the rural areas with its livelihood mainly depending on agriculture and 

related activities. The regional state is made up of 11 administrative zones namely Wag 

Himra, North Wollo, North Gondar and South Gondar, South Wollo, North Shewa, 

Oromia, East Gojjam, West Gojjam, Awi and Bahir Dar special zone. These zones are 

divided into a total of 113 woredas and 3,216 kebeles. 

 

3.1.2. Climate 

 

The Amhara National Regional State, like the rest of the country, is located within the 

tropics where there is no significant variation in day length and the angle of the sun 

throughout the year. As a result, average annual temperatures in the region are high 

and variations low. The region therefore has climatic zones ranging from hot dry tropical 

(800-1830m above sea level), sub tropical (1830-2440m above sea level), temperate 

(2440-3000m above sea level), and alpine (over 3000m above sea level). Rainfall mainly 

comes from June to September when the Inter-tropical Front, the zone of convergence 

of winds, is located to the north of the country. During this time of the year moist winds 

from the middle part of the Atlantic Ocean, often referred to as Equatorial Westerlies, 

are down towards this area of low atmospheric pressure and providing rain. Thus, most 

of the western parts and the highlands that are situated on the direct path of the moist 

winds capture more rainfalls than the rest of the regions. The recorded annual mean 

temperature of the region ranges from12.40c in Mehal Meda (Dega) to 27.8 0C in 

Metema (Arid Kolla) (CSA, 1996).   In general, the western side of the region enjoys 

annual rainfall in excess of 1200mm. The mean annual rainfall over the whole region 

varies from 300mm in the east to well over 2,000mm in Awi zone. The amount of 

rainfall, and also the length of the rainy season, decreases north and north-eastwards 

from the south-western corner of the region 
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The Amhara region has topographic setup of very diverse nature. Lowland, midland and 

highland plains, mountains, ruggedlands, undulating landforms, chains of plateaus are 

common land features in the region. The altitude ranges from a low of 500metres to a 

high of 4,620 meters found at the peak of Ras Dashen. This is Ethiopia's highest point 

and Africa's fourth highest mountain. 
 

Amhara's biggest rivers include inter alia, Abay (the Blue Nile), Belese, Tekezie, 

Anghereb, Athbara, Mile, Kessem, and Jema.Tana, the biggest lake in Ethiopia and third 

largest lake in Africa, is located at the heart of the region. It has an area of 3,620square 

kilometers. The other lakes of the region namely, Ardibo and Logo cover 75 and 35 

square kilometers. 

  

 

TABLE 2: The traditional five-zone system of agro-ecological zoning. 

 

AEZs 

 

Elevation (m) 

 

Climate 

Average annual 

temperature 

(0C) 

Average annual 

rainfall (mm) 

Wurch >3200 Cold, moist <11.5 2200 

Dega 2300/2400 to 3200 Cool, humid 11.5  to 

17.5/16.0 

1200 to 2200 

Weyna 

dega 

1500/1800 to 

2300/2400 

Cool, 

subhumid 

17.5/16.0 to 

20.0 

800 to 1200 

Kolla 500 to 1500/1800 Warm, 

semi-arid 

20.0 to 27.5 200 to 800 

Bereha <500 Hot, arid >27.5 <200 

 

3.1.3. Land use and vegetation 

 

The pattern of land use of the region at any particular time is determined by physical, 

economic and institutional framework take together. According to the information 

compiled from woreda Agricultural development offices, the total area under various 

types of activities is estimated to be about 14172.8 thouthands ha. This is 87.5 % 

(16182840 ha) of the total reported areas of the region. Of total reported figures of the 

woredas, 30.2 percent was designated as cultivatedland next to this was land currently 

known as unproductive (land utilization, Amhara Region, 1998/99). 
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FIGURE 2: Agroecological map of target woredas in Amhara Region 
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3.2. Results of preparation and review of existing information 

 

3.2.1. Soil Classification and Mapping 
 

Based on the outcomes of some soil studies previously carried out in the study sites and 

the present field soil study, the land units were compiled and defined.  

The summary of land unit description has been presented on Table 3. The table gives the 

dominant soil. In some aspects, during the field soil surveys, results of the 

representative landform sites were extrapolated to similar areas coverage by less 

intensive field work (areas difficult to access). The results of the desk study, including 

base maps and legends per woreda (specifying geology, landforms and soil types), are 

given in table 3. 

TABLE 3: soil mapping units 

Woreda Site Names landform Geology Slope 

(%) 

Soil type 

Dera 

 

  

  

Jigna and 

Qorata 

Plain, Plateau & 

Piedmonts 

Alluvium, 

Colluvium, 

fluvial deposits 

0-10 Vertisols 

Shime & 

Gelawdewo

s 

  

Lowland plains, 

Plateu, Hills & Volcanic 

mountains, Pidmonts 

& Sideslopes 

Basic volcanic 

and intrusive 

rocks 

(Ashange 

basalts, 

Termaber 

basalts, post 

tectonic 

granites) 

5-30 Haplic 

Luvisols 

(rudic 

phase) 

High plateau, plains, 

Piedmonts, Sideslope 

& Hills  

Basalts  0-5 Haplic 

Luvisols 

 All 

selected 

kebeles 

Sloping land  Basic volcanic 

and intrusive 

rock  

2-30 Eutric 

Leptosols  

 Mecha   All 

selected 

kebeles 

 Plain, Plateau & 

Piedmonts 

 Alluvium, 

Colluvium, 

fluvial deposits 

0-10 Nitic 

Luvisols(Rh

odic)   

South 

Achefer  

  

Ahuri 

keltafa 

Low gradient plateau Basic Volcanic 

& intrusive  

0-15 Eutric 

Vertisols  

Ahuri 

Keltafa 

Hilly terrain of low to 

moderate relief, 

Undulating  plateau, 

Sideslopes  

Basalts, 

Laterite and 

undifferenciate

d lower 

complex 

granite  

2-10 Nitisols 

Lalibela Low and medium 

gradient  

Basic volcanic 

& intrusive  

15-Aug Haplic 

Luvisols  
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Woreda Site Names landform Geology Slope 

(%) 

Soil type 

  Abchikli Hilly terrain of low to 

moderate relief, 

Undulating  plateau, 

Sideslopes  

Basalts, 

Laterite and 

undifferenciate

d lower 

complex 

granite  

2-10 Rhodic 

Nitisols  

Burie All selected 

kebeles 

Side slopes, 

Piedmonts, Hilly 

terrain of low to 

moderate relief, Hilly 

plains, Undulating to 

rolling lowland plains 

& low plateau  

Basalts 

(colluvial, 

Alluvial), fuvial 

deposits 

0-10 Rhodic 

Nitisols  

   Wadra and 

zalma 

Kebeles 

Plains, Plateau, 

Piedmonts, Basings & 

Depressions   

Basalts , fluvial 

deposit 

Feb-60 Eutric 

Vertisols  

JabiTehna

n 

  Plains, Plateau, Hills & 

Gorges  

Volcanics, 

Sandstones & 

Undifferentiate

d lower 

complex  

0-5 Haplic 

Nitisolos 

    Valley floors  Variable parent 

material  

0-8 Eutric 

Vertisols 

 

 

The preliminary version of the base map per woreda shows slope classes per kebele. The 

base maps, with associated legend of mapping units with geology-landforms-soil types, 

are given in Table 3. Above. 

The major soil groups and soil units were classified based on the soil properties observed 

in the field and soil analytical results of both previous studies and the present fieldwork. 

Landforms within one of the three classes of level land, sloping land, or steep land are 

single landforms. Composite landforms consist of a combination of two or more single 

landforms in different classes. A particular combination of landform and lithology have, 

therefore, been subdivided and delineated on the basis of soil characteristics. 
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Figure 3: Base Map of the Study areas 
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3.3. Results of field work and data processing 
 

The exploratory soil survey, following the base map, resulted in soil description data for 

some 8 augers per kebele, together with a reference to the corresponding major soil 

type and mapping unit (geology-landform). The data are compiled in data tables as 

given in annex C. The locations are visualised in Figure 3.  

 

Following the exploratory soil survey, the delineations of the mapping units were 

adapted were necessary and the different major soil types, and their respective 

proportions, were identified per mapping unit and per kebele. The soil-landscapes are 

described in the following chapters per woreda. 

The results of the detailed characterization of soil profiles, representative for the 

distinguished major soil types, are given in the following chapters per woreda. Following 

the detailed soil profile descriptions, the profiles were sampled and the samples were 

labeled and administrated as summarized in annex C.  

 

4. Dera Woreda 

 

4.1. Description of the environment  

 

4.1.1. Location, population and geography 

 

Dera is one of the woredas in the Amhara region of Ethiopia (figure 5). Dera forms a part 

of the south Gonder zone, and is bordered tothe south by the Abay river which separates 

it from the east Gojam. To the west it is bordered by Lake Tana, tothe north by Fogera, 

and to the east by Estie. The altitude of the woreda ranges from 1,500m to 2,600 m 

above sea level while the annual average rainfall is 1,250mm. As to the agro-ecology, 

85% is Woynadegawhile 15% is dega (source: Woreda office of agriculture). There are 

32 kebelesin the woreda, of which 29 are rural kebelesand 3 are town kebeles.  

The total populations of the woredais 259,113 of which 132,367 are male and 126,746 

are female. The number of households in the woredais 51,129 of which 45,757 are male 

headed and 5,370 are female headed (source: Woredaoffice of agriculture). 

In the woreda there are 32 kebeles of which 29 are rural kebeles and 3 are town 

kebeles. The total population of the woreda is 259,113 of which 132,367 are male and 

126,746 are female. The number of householdsin the woreda is 51,129 of which 45,757 

are male headed and 5,370 are female headed (source: Woreda office of agriculture). 

Dera woreda has total area coverage of 158,948 ha of which 35% is level/flat land, 27% 

is undulating, 20% is mountainous and 18% are gorges with very steep and rocky 

slopes. The altitude range of the woreda is 1500m to 2600m above sea level and the 

mean annual average rainfall is 1250mm. 



BDU-CASCAPE working paper 12 

 

13 

 

 

FIGURE 4: Location map of Dera Woreda 

 

4.1.2. Climate and agro-ecology 

Based on the meteorological data collected by the Bahir Dar station of the Ethiopian 

Meteorological Agency, the annual mean minimum and maximum temperatures of the 

Deraworeda  are 17.5oC and 20oC, respectively whereas the average annual rainfall 

ranges from 1200 mm-1500 mm (DSA and SCI, 2006). Based on the traditional 

classification of agro-climatic zones of Ethiopia, the climate of the study watershed is 

characterized as moist tepid. As to the agro ecology 85% is traditional Woinadegawhile 

15% is Dega (source: woreda office of agriculture). 

 

4.1.3. Land use and vegetation 

 

 The total area of the woreda is 158,948 ha. The largest portion of the woreda, which is 

71,684 ha, is allocated to arable land followed by 15,372 ha of bush and shrubs, 9,764 

ha grazing land and 6,834ha of forest.  

The land around the study area is exclusively used for traditional agricultural purposes, 

primarily crop production and cattle rising. Since most farmers live from subsistence 

agriculture, almost all types of farming are found on every family farm. Each farmer has 

a few pieces of land where he cultivates mostly teff, and highland cereal crops (barley, 
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wheat, beans, and pea). A somewhat smaller area is devoted to cattle raising, including 

sheep, goats, donkeys, mules and horses. The land used for the production of cereal 

crop and other crops is often fragmented into small plots. All crops grown are 

predominantly for home consumption. In many cases land left for cattle raising and hay 

production is both severely eroded and unsuitable for cultivation, or poorly drained land 

in the valley floors. 

Natural vegetation has almost disappeared in this area, although some bushes and 

woody trees can still be observed. These include Hageniaabyssinica(Koss in Amharic), 

AcaciaS.P.(Grar),Bamboo (Kerkha), Rubusaretalus(Enjor), Scheffleraabyssinica(Getems), 

Augariasalicifolia(Koba),polystacha(Anfar),Erythrinatomentosola(Homa),Embeliaschimper

ia(Enkok), Bersamaabyssinica (Azamera), and Rosa abyssinica(Kega; see 

WoldemariamKelecha, 1965). 

4.1.4. Geology and Geomorphology 

 

The geology in and around Deraworeda is dominated by the ‘Plateau Volcanics’ 

consisting of extensively,  horizontally bedded, massive, generally basaltic lava flows 

that forms the plateau.  In the regional geology this is indicated as aphanitic basalts 

which are the lower and the oldest of the Tertiary age volcanic rocks that comprise the 

bulk of the flat-lying beds. The series is a unit of very thick lava flows, mostly of basaltic 

composition; with more silicic differentiates near the top. The age of the Ethiopia Trap 

Series, based on paleontology, is between the end of Cretaceous and Pliocene. 

The rhyolitic plugs and trachytic basalt indicated in the local geology is correlated to the 

younger (Aden) volcanic series which is more recent than the Tertiary Trap series; it is 

characterized by its extensive distribution. This volcanic series is rather diversely 

constituted, mostly of basaltic and andesitic rocks, more or less alkaline, sometimes 

plagioclase-olivenitic, often doleritic, with titaniferous augite etc. The occurrence is 

commonly marked by acid lavas of trachytic or rhyolitic type. 

 

4.1.5. Details for the studied kebeles 

 

4.1.5.1. Jignakebele 

 

The total population of the kebele is 6,624 of which 3,358 are male and 3,266 are 

female. The total household of the kebele is estimated to be 1,492 of which 1,209 are 

male headed and 283 are female headed. Estimated total area coverage of the kebele is 

2774 ha of which arable land accounted for 1,319 ha, grazing land accounted for 296 

and forest land of 35 ha. The majority of the lands with a slope gradient between 0-10 

percent is found in the lower altitudinal zone.  

The dominant parent material or geology of the soils of the level plain (LP) found with in 

the Jigna and Qorata kebeles is lower fluvio-lacustrine relieform of the Gumara River, 

has been flattened by flood deposits of Major part of Jigna Keble giving marsh and 

swampy area and layered lacustrine deposits. The alluvial plains adjacent to the Gumara 

River is formed from alluviums of the recent alluvial sand bars and swamps. The 

purposes of the maps were to guide how to select representative sites for soil profile 

description as well as to show the major landforms in the study areas ingeneral.  
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Figure 5: Slope map of the Jigna kebele 

 

4.1.5.2.  Qorata kebele 

 

The total area coverage of the kebele is estimated at 3870.61 ha of which arable land 

accounts for 2202 ha, grazing land for 232 ha and forest land for 245 ha. The majority of 

the kebele is level land with slope gradient between 0-10% followed by sloping land (S. 

10-30%) and some steep land (T. > 30%). The area coverage is 1866ha (48%), 1282ha 

(33%) and 722.61 ha (19%) for level, sloping and steepland, respectively. The dominant 

paraent material or geology of the soils of the Qorata kebele area are basalt. 

Farmers identified four categories soil fertility namely: vertisol (walka), red soil 

(lemborebor, which farmersregard as fertile), red soil (borkborebor, which is less fertile 

and sandy soil (chencha). Red clay soil is the most dominant soil in the kebele of which 

the low fertile soil (borkborebor) accounts for the largest proportion. According to 

farmers’ experience, vertisol ranks first in terms of fertility, lem soil is the second in 

fertility, bork is the third while chencha soil is the least fertile soil.  
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Figure 6: Slope map of Qoratakebele 

 

4.1.5.3. Gelawdewos kebele 

 

The total area coverage of the kebele is estimated to be 3741.05ha of which arable land 

accounts for 2821 ha, grazing land accounts for 135 ha, and forest land for 650ha. The 

topography of the kebeleis dominated by hilly and mountainous terrain, therefore soil 

erosion in this kebele was observed to be significant.The formation of gullies even 

resulted in the reduction of farmland and grazing land. Further the productivity of arable 

land has also been constrained by the limited erosion control measures and also by the 

destruction of the physical soil and water conservation measure constructed in the past 

years. 

The majority of the kebele have sloping to steep land (15-30and >30 %) followed by 

level land (0-10%). The area coverage is 1676.62ha (44.82%) and 1193.73ha (31.91%) 

for moderately steep and gently sloping respectively. The dominant geology or parent 

materials of the soils of the area are basalt derived parent materials. Most of the 

hillsideslope, footslopes and alluvial relieforms are formed fromed on the Termaber 

basalts which rests unconformably on the older formations, truncated by a paleosurface. 

By the interaction of several processes, some erosional surfaces have been formed, 

which took place in the recent quaternary. Erosional surfaces are characterized by small 

and moderate hills, which are prone to erosion. Recent erosion resulted in the deposion 

of colluvial material at the front of these erosional surfaces forming another important 

parent materials (colluvium). 
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Figure 7: Slope map of Gelawdewoskebele 

 

4.1.5.4. Shimekebele 

 

The study area is one of the dera woreda. Shime kebele is one of the undulation and 

rugged topography. The topography of the kebeleis dominated by hilly and mountainous 

terraingiving rise to severe soil erosion and formation of gullies that reduce the size of 

farmland and grazing land. The kebele has variable slope class and slope position also 

different.  Slope has direct implications on cultivation; steeper slopes are more difficult 

to cultivate than gentler slopes.  Due to rugged topography and variable slope soil 

erosion is serious problem in the area.    



BDU-CASCAPE working paper 12 

 

18 

 

The total area coverage is estimated to be 6287.27 ha of which arable land accounted 

for 2,729ha, grazing land accounted for 79 and forest land of 80 ha, gullies and gorges 

45 ha and settlements 121 ha. About 32% of the kebele is gently sloping, 5% is sloping, 

18% is strongly sloping and 44% is moderately steep to very steep. The dominasnt 

geology or parent materials of the soils of the study areas are almost similar with soils of 

Gelawdewos Kebele. 

 

Figure 8: Slope map of ShimeMariyamkebele 

 

4.2. The soil-landscape in Dera Woreda 
 

The soil-landscape of Dera woreda is characterised bya distribution of major soil types 

correlated with the distribution of landforms including: The soils of mountains and hills, 

the soils of the volcanic plateaus, often dissected by steep walled gorges and the soils of 

the flat colluvial and alluvial plains.  

The overall landforms of Dera woreda are characterised by, often dissected, volcanic 

plateaus and mountains and hills, steep walled gorges westwards going down to flat 

colluvial and alluvial plains. According to the woreda office, 35% is level/flat land, 27% is 

undulating, 20% is mountainous and 18% are gorges with very steep and rocky slopes.   
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Leptosols are occur mainly, where severly dissected rolling to steep low relief hillslopes 

of the study kebeles especially Shime and Gelawdewos are prominent giving rise to 

active erosion. They are significant in extent to be mapped separately. The soils are 

shallow to very shallow and generally they are young, which are limited by a thin 

epipedon horizon over an initial development of endopedon horizon or directly over 

unaltered basalt rocks. On the gently sloping stable surfaces deep, strongly weathered 

reddish clay soils (Luvisols) have developed on the upper slopes. Exchangeable bases 

have been leached from these soils, leaving an acidic matrix in which residual iron 

imparts the red colouration. Downslope, under the warm and alternating wet-dry climate 

the bases have synthesised with silica to form montmorillonitic clay. These deep cracking 

clays (Vertisols) occupy stable lower (relative to the red soils) topographic positions. 

The parent material for Vertisols is primarily the alluvial / colluvial veneer overlying the 

solid geology although the reddish clays and Vertisols can develop in-situ from basalt 

and basic metamorphic rocks. 

Where either headward or surface erosion is gradually destroying the old surfaces the 

red clays and Vertisols have degraded. The resultant soils on the erosion surfaces are:(i) 

shallow phases of the red clays and Vertisols described above; (ii) deep and moderately 

deep brown and dark brown clays, frequently with vertic properties; and (iii) very 

shallow and/or stony soils where erosion has exposed bedrock and/or where there are 

outcropping hills or ridges.  

The major soil groups found within the Dera Keble were therefore: 

 Shallow and very shallow Leptosols (< 0.5 m deep) including shallow 

Luvisols. 

 Deep, upland red clay soils;  

 Deep and moderately deep brown and dark brown clay soils &  

 Deep Vertisols; 

The brown clays and the shallow soils both occur significantly on the rolling, broken and 

other (ie. small areas of hills, undulating land. The Vertisols and the red clays occur 

mostly (about 80%) on a flat and undulating steep valley sides, and valley bottoms) 

areas. Shallow soils also occur to a considerable extent on flat and landscape. 

4.3. FAO Soil Classification 
 

On the basis of the field soil studies and laboratory analytical results during the previous 

studies and the present study, major soil groups and soil units of the study areas have 

been identified and the finding re summarized in Table 4.  

The FAO (2006) classification of soil types is based on the description and analyses of 

the soil profiles that represent the soil types identified during the auger survey. 

Classification is based on the upper 1.2 m of soil. The soil classification of each auger 

and profile is given in Annex A and Annex C respectively, and given fully by soil type 

and soil phase in Table4. The FAO WRB classifies soil types and phases, not map units, 

which usually contain more than one soil type or phase. 
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Table 4: WRB 2006 soil classification (Dera) 

Kebele names Soil 

type 

Prefix Qualifiers  Reference Soil Group  (Suffix 

Qualifiers) 

Jigna & Qorata VR Gleyic Vertisols (Pellic, Eutric) glVR(pe,eu) 

Jigna  VR Haplic Vertisols (Eutric chromic) haVR(eu) 

Qorata  LV Nitic Luvisols (Rhodic) niLV(ro) 

Gelawdeows LV Haplic Luvisols (Rhodic) haLV(ro) 

Qorata & 

Gelawdewos 

LV Haplic Luvisols (Manganiferric) haLV(mf) 

Shime Mariyam LV Nitic Luvisols (manganiferic) niLV(mf) 

Shime & 

Gelawdewos 

L1 Haplic Leptosols haLP 

All kebeles L2 Lithic Leptosols liLP 

Gelawdewos and 

Qorata 

L3 Haplic Leptosols (Skeletic) haLP(sk) 

 

4.3.1. Qorata kebele 

Qorata kebele is characterised by mainly flat to gently sloping and sloping lands with 

soils developed on basaltic rocks. Genetically seen, the landscape is part of an eroded 

volcanic plateau / piedmont plain. 

Luvisols are extensive in Qorata kebele and followed by Vertisols. Luvisols are generally 

moderately to well drained, deep to very deep, dark brown (7.5YR3/4) over dark 

yellowish brown (10YR3/6) heavy textured clays. The clay content is increase with 

depth. 

The soils found in the undulating sloping land of Qorata kebele are deep, dark reddish 

brown, strongly weathered clay soils characterised by shiny ped faces, gradual 

boundaries (such that the identification of horizons is difficult), uniform subsoil clay 

content and moderately developed structures. Clayskins are sometimes observed in the 

subsoil, but not always. When dry, the soils are hard, compact and difficult to auger. 

When moistened they are friable and moderately permeable. They are relatively fertile 

and extensively cropped.  

Considering the above characteristics and other chemical properties the soils are 

classified as nitic Luvisols and haplic Luvisols and mapped into two soil family (niLV (ro) 

& haLV (mf)).  

4.3.2. Jigna Kebele 

In low lying, flat areas deep, poorly drained, heavy cracking clay soils (Vertisols) are 

dominant. These soils cover almost the entire area of Jigna kebelle (95%) and the 

western part of Qorata kebele (15%). They are cracking clay soils developed in-situ or 

from old alluvium that has weathered to montmorillonitic clay with distinct shrink-swell 

properties.  

Considering the above mentioned characteristics and other chemical properties of the 

Verisols in the Qorata and Jigna kebeles are classified as Vertisols and Gleyic Vertisols 

(glVR (pe, eu) & haVR eu)). 
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4.3.3. Shemie Mariam and Gelawudiwos  

Most of the Shimie Mariam and Gelawudiwoskebeles are covered by Luvisols and 

Leptosols. These areas are part of the dissected volcanic plateau. The plateau has an 

overall slope towards the West. The landscape consists of ridges, hills, and gorges with 

moderately steep to steep slopes. Slope forms are usually concave in the upper part and 

more convex in the lower part but other more complex forms occur as well. Due to the 

nature of the landscape, the high population pressure and mismanagement of the land, 

soil erosion is prominent and forms a major threat to the environment. 

Considering the above characteristics and other chemical properties the sois are 

classified as haplic Luvisols(Rhodic, manganiferric) at Gelawdewos and nitic 

Luvsoils(manganiferric) and are mapped in to two soil family(unit haLV(ro,mf) & 

niLV(mf)).  

As shown in the slope map of Shime and Gelawdewos kebeles about 44 % of each is fall 

within (15-30 and >30%) slopes. More than 80 percent of the total areas become within 

moderately steep slope. The soils are shallow to very shallow and generally they are 

young, which are limited by a thin epipedon horizon over an initial development of 

endopedon horizon or directly over unaltered basalt parent rock. They are somewhat 

excessively drained, reddish brown (5YR3/3) in the topsoil.structure is mainly weakly to 

moderately developed fine to medium subangular blocky. Topsoils consistence is friable 

(moist) and slightly sticky and plastic when wet. Land use is arable rainfed or shifting 

cultivation. As obserbed water erosion is serious problem at study kebeles. They mainly 

support land cover of scattered woods. 

The soils found on the steep slopes are classified as haplic Leptosols and lithic Leptosols, 

and are mapped in to two soil family (units haLP & liLP) and the soils found on 

undulation and lowerslope of Shime and Gelawdeows kebeles are classified as  nitic 

Luvisols (manganiferic)(niLU(mf) and  as Haplic Luvisols (Rhodic)(haLU(ro) respectively 

(Table4). 

 

4.4. Description of the Mapping Units 

To compile the soil maps, soil survey information including the landform and geology 

was used. For most of the units, a representative profile has been presented in the 

attachments with this report. The representative profiles contain site and soil horizon 

information. Each soil unit has been represented by the geology, slope, effective soil 

depth, drainage, surface texture, rockiness, stoniness, and soil erosion status. A table 

containing all the soil units with their corresponding characteristics has been provided as 

an attachment to this report (Annex C). 
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Figure 9: Soil map of QorataKebele 
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Figure 10: Soil map of Jignakebele 
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Figure 11: Soil map of Jelawdewos and ShimeKebeles 
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4.5. Synthesis 

In low lying, flat areas deep, poorly drained, heavy cracking clay soils (Vertisols) are 

dominant. These soils cover almost the entire area of Jigna kebelle and the western part 

of Qorata kebelle. These Vertisols are divided in to haplic Vertisols and gleyic Vertisos. 

They have very deep soil depth, black or very dark grey cracking clay (average 80% 

topsoil, 82% subsoil).  

The clay fraction of these soils is dominated by expandable 2:1 lattice clays, mainly 

montmorillonite. They have clay texture throughout the profile.  The soils crack widely 

during the dry season, but the cracks close up again on re wetting. The resulting 

expansion and contraction is responsible for the formation of grooved shiny faces 

(slickensides) and wedge shape structures at depth (25 to 100cm). During the dry 

season animals, as well as wind, cause the fine surface material to fall in the widely 

opened crack(pedoturbation) causing soil heaving as the soil expands during the rainy 

season, developing characteristics hollows and mounds microrelief known as gilgai. 

As observed the land is used for dry seasonal grazing and cover is hydromorphic 

vegeatation of reeds and cattails and some short grass. The main constraints of this soil 

unit for agricultural development are the high graound water table and prolonged 

periods of inundation. 

Physically the Vertisols are difficult to manage: very hard when dry and very sticky when 

wet. Yet farmers like the Vertisols because of their good fertility status. It is quite likely 

that most crops will respond to nitrogen containing fertilizers 

Chemically these soils have favorable properties although the topsoils are acid with pH of 

5.2 to 5.6. However, the pH increases down with soil depth. The organic C contents and 

the related total N contents are low as well (which is normal for Vertisols).  Vertisols 

found within Jigna kebele have medium to high range (5.5-29.3 ppm), on average 

9.9ppm (P-Olsen). 

The entire vertisols at surface layer profile one and profile two have high cation 

exchange capacity 51 and 43cmol/kg respectively and exchangeable Ca and Mg also 

high. Base saturation percentage is high as well (57 &76). Have moderate exchangeable 

K contents. The soils are non-calcareous, non-saline and non-sodic. 

Soils found within the Korata kebele is Luvisols. These soils have deep to very deep soil 

depth, uniform, dark reddish brown to dusky red clay with moderate structures (Qorata 

Kebele ADQP001and ADQP002 ), 2-10percent slope, Well drained; moderately 

permeable; rapid infiltration. As indicated in the lab data the surface layer of the soils 

are Acid (pH 4.9 – 5.1).  

Cation Exchange Capacity (CEC) measurements and the derived base saturation 

percentage are usually used as one of the criteria used for the overall assessments of 

the potential fertility of a soil and possible response to fertilizer application.  Accordingly, 

the average cation exchange capacity of soils of Qorata area is 46.7 cmol (+)/kg soils, 

which is in high to very high range.  Correspondingly, Jigna(Vertisols), Shime Mariyam 

and Gelawdious(Luvisols) study areas have average cation exchange capacity of 47.14 

meq/100 gm soils 35.8 meq/100 gm soils and 49.9 cmol(+)/kg respectively. There is a 

direct correlation between CEC, Org C and texture of the soils studied. The analytical 

result indicates soils with fine textural classes have high value of CEC and base 

saturation for all profile pits.  The Cation Exchange Capacity is always nearly in the high 

to very high range.  
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The pH of the Luvisols at Shime mariyam  and Gelawdeows kebeles at surface layers of  

profile one and profile two range from 4.8 to 5.6 and 4.97 and 5.1 respectively(Annex 

B), which indicate that the soil reactions range from very strongly acid to modaretly acid.   

Most Luvisols originate with in the Qorata kebele have medium to low level of 

phosphorus, which is at ADQ-P001 and ADQ-P002 (9.3ppm) and (11.3 ppm) 

respectively. Gizachew MSc theseis (2013) reported that available phosphorus ranges 

from 10.8 to 14.9 ppm (Luvisols). Most agricultural raea of Shime Mariyam and 

Gelawdious kebeles is covered by Luvisols. Available phosphorous level at surface layer 

of Luvisols found in Shime kebele ranges 9.3 - 10.7ppm. Simiral soils existing at 

Gelawdewos kebele have very low phosphorous content (average 2.9ppm). Available 

phosphorus rates should be in excess of 20 ppm for high demanding crops, such as 

sugar beet, onion, and potatoes, and over 8 ppm for low demanding crops like maize 

and cereal. Tekalign Mamo and Haque (1991) reported that 8ppm P was the critical level 

for Ethiopian soils when assessed by the Cate and Nelson methods. Finck and 

Venkateswarlu(1982), quoting the works of Krishnamurthy et.al(1963) also reported that 

for cereals, the critical limits below which responses to applied P could be extracted on 

Vertisols is about 8 ppm of Olsen-extracted P. Similarly, research conducted at the 

International Crops Research Institute for the semi-arid Tropics (ICRISAT) to investigate 

the response of cereal crops to P fertilization differences confirmed that large responses 

to applied P occurred in Alfisols where the extractable P( Olsen methods) was less than 

mg/kg(Sahrawat and Warren, 1989). Ethiopian soils, particularly Nitisols and Luvissols, 

were more acidic soils, are reported to have low phosphorus content. This is due to, not 

only the inherently low available P content, but also the high fixation capacity of the 

soils. Phosphorus is most readily available to plants on slightly acidic soils.   

Organic carbon is often used as a measure of the quantity of organic matter in the soil, 

which in turn is taken as a crude measure of fertility status. Nitisols at Profile ADQ-P002 

(1.56%) and Luvisols Profile ADQ-P001 (3.9%) at Qorata kebele surface layer show very 

low and low organic carbon contents respectively. Similar results were reported from 

Gizachew MSc thesis (2013) where, Nitisols and Luvisols found within Qorata kebele 

ranges very low to low organic carbon contents (1.88-3.23% & 3.16-3.43%) 

respectively. In the same way, Jigna, Shime Mariyam and Gelawdious kebeles have O.C 

value of 1.7-2.62%, 1.37 to 2.3% and 1.7 to 1.99% respectively. In general, the organic 

carbon value of the soils on the average decreases regularly with depth, which indicates 

that top horizons are relatively characterized by accumulation of higher, humidified 

organic matter.  In general values less than 2% of organic carbon as determined by the 

Walkley - Black method is deemed to be very low. As soils of the survey areas in general 

have values of less than 2 % organic carbon, the response of the soils to organic 

fertilizer is expected to be high.  

The total nitrogen percentage of the surface layers of the Luvisols of Qorata kebele ADQ-

P001 & ADQ-P002 have 0.21% and 0.35%, which is considered to be medium.  Similar 

results were reported from Gizachew MSc thesis (2013) Where, Luvisols found 

withinQorata kebele ranges very low to low total nitrogen contents 0.16-0.17%. 

Regarding, Jigna, Shime Mariyam and Gelawdious kebeles, the maximum and minimum 

values of nitrogen content range from 0.22% to 0.23% (Verisols), 0.18% to 0.23% and 

0.21% to 0.23% (Luvislos) respectively. Whereas, the average values for three areas 

are 0.23, 0.21 and 0.22% respectively. Compared to the organic carbon content, the 

nitrogen content falls constantly in medium range for all areas. This kind of situation is 
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unusual, since no nitrogen fertilizer is applied in the area. The reasons for high presence 

of nitrogen may be, high coverage of Acacia trees in the area (a legume), which at these 

pH will certainly fix considerable amount of nitrogen and rapid and good humification of 

plant materials into good humus forms with relatively high C/N ratio. 

The C: N ratios are generally used as an indication of levels of humification, types of 

organic matter present in the soil, and the resultant availability of soil nitrogen to the 

plants. The average C: N ratios in the topsoil of Korata, Jigna, Shime Mariyam, and 

Gelawdious kebeles are in the range of 7.4-11.1, 7.4-11.1, 7.6-10.0 and 7.4 to 9.5 

respectively, which implies the C: N ratios moderate humification. 

Almost all crops grown on Luvisols will respond to N and P fertilizers. Care should be 

taken not to use acidifying fertilizers. 

Proper organic matter management is crucial for all soils. Returning of crops residues, 

rotation of crops with green manure and the application of organic manure or compost 

(if and when available) will maintain soil health and organic matter levels. 

The large areas with (very) shallow and stony soils (Leptosols) on moderate to steep 

slopes and slopes of gorges are best left to nature. In this way natural vegetation can 

develop and protect the soil against erosion. 
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MECHA WOREDA 

 

5. General description of Mecha Woreda 

5.1. Location, population and geography 
 

Mecha woreda, one of the thirteen woredas found in West Gojjam Administrative Zone is 

located 30 kms away from Bahir Dar town, the capital of Amhara Region, in the south 

western direction (Figure 2). It borders North Achefer Bahirdar city in the North, South 

Achefer in the South as well as in the West and Yilmana Densa Woreda in the East. The 

identification of the natural resource constraints and potentials, on which the rural 

community livelihood depends, will be an essential element for successful 

implementation of any agricultural intervention. During field work at all kebeles namely 

Tagel wodefit, Inguti, Ambo Mesk and Amarit have natural resources identified by the 

community were water/ irrigation and drinking/, arable land, grazing land and forest.  

Out of which, identified potential resources, relatively irrigation and drinking water are 

identified as abundant resources. Special the construction of Koga irrigation increases 

the availability of water for irrigation. Still the distribution of drinking and irrigation water 

for both livestock and for the rural poor varies from village to village and from season to 

season. As we have also observed during the transect walk, the surface and ground 

water potentials of the kebele are too much for the human and animal population 

existing in the kebele. The problem lies only on management of drinking water points 

and irrigation systems. 

As indicated in the figure1 most parts of kebeles have almost flat topography which 

accounts more than 75percent of the total area of the kebeles. 13 percent of the area is 

characterized as undulated topography. The remaining 8 percent and 4 percent of the 

area are covered by mountainous and valley topographies respectively. 
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FIGURE 12 : Location Map of Mecha Woreda 
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5.2. Climate 
The project area falls within the traditional Woina Dega (1800 to 2400masl) agro-

ecological zone, which can be classified as temprate climate. According to the climate 

classification developed in the Agro-ecological zones of Ethiopia(Mengistu, 1989), the 

study area falls in the Tepid thermal zone(160c- 210c) and the sub-humid zone(LGP of 

181-240 days) termed as Tepid moist lowlands and highlands(M2-2).  

The rainfall in the study area follows a dominantly unimodal distribution with the main 

peak in June-September, during which more than 80 % of the annual rainfall is received. 

Samaller peaks occur in May and October. The dependable rainfall is about 1135mm. the 

weather stations which are closed of the project are located at Bahir dar (1770mm), 

Dangela (2000mm), and Merawi (2110mm). The length of the rainfall records varies 

between 11 and 32 years. The long term mean annual rainfall receipts for Bahir dar, 

Dangela and Merawi are 1451mm, 1480mm and 1572mm respectively. The rainfall and 

air temperature at Bahir dar weather station are considered to be the most 

representative and reliable for the study area. 

5.3. Geology and geomorphology 

 

The area has been mapped by the geology group as part of the Abbay River Basin 

Master plan project, as reported in “Volume1, Natural Resource-part1: Geology” (1998).  

The actual present geomorphic surface configuration of the project area is result of 

structural processes such as faulting and uplifting during the tertiary period, modified by 

external processes such as recent volcanic, denudation and sedimentation during the 

quaternary period. 

The bure-Dangela lavas aged from the Pleistocene to the present form the upland 

plainrelief. They consist dominantly of scoriaceous lava flows associated with strombolian 

cones. The rocks are easily weatherable forming good soils for agricultural uses. during 

the same Pleistocene to present age, but more recently than the Bure-Dangela lavas, 

other Chimba lava flows were formed, on which most of the flat channel scar soils are 

formed. They consist mostly of porphyritic basalts with fluidal structures at the Tana 

depression. 

5.4. LAND USE 
 

The present land use of the area is dominated by traditional, rainfed, subsistence 

peasant farming on individual holding and traditional grazing on the flat cultivated land. 

The overall farming system is strongly oriented towards grain production and is 

dependent on the use of oxen for land preparation. The populations generally keep a 

number of livestock for production of milk by-products and as transferrable assets. Crop 

residue and extensive grazing in the depressional plains and basis are the major 

contributors to livestock feed resources. 

Agriclture is dominated by rainfed production of cereals such as teff in lower elevation 

and barley in the higher elevation, pulses such as chickpeas, lupin and vetch and oilsed 

such as Niger seed as well as finger millet. Grazing is predominantly concentrated in the 

low lying areas (depressional basins and flood plains). The shortage of feed supply due 

to scarcity of grazing land and low quality of grass within the grazing areas forces the 

mixed farmers to attempt aftermath grazing and use of crop residues. 
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5.5. Natural Vegetation 
The natural grasses within the grazing areas are dominated by Andropogoan, Cynodon, 

Digitaria, Typha and reeds. The natural vegetation in the lower catchment and command 

area is almost completely destroyed due to increased demand in the last decade for 

fuelwood and construction timber and agricultural land due to population growth, and 

the non rehabilitation of degraded agricultural areas. In the upper catchment and in 

areas with rock outcrops, however, some indigenous tree species have been identified. 

The main tree and shrub species are: Albizzia gummifera, cordial Africana, Ficus 

sycomorus, Veronica amygdalina, Erythrina abyssinica, Dombeya SP., Syzygium 

guineens and prunus Africana, Species commonly planted under forestry programs are 

Eucalyptus globules, Eucalyptus camadulensis, Cupressus lusitanica, Accacia saligna and 

Accacia decurrens. 

5.6. Description of the studied kebeles 
 

All indentified kebeles such as Inguti, Ambo Mesk, Tagel Wodefit, Andinet (Kolela) and 

Amarit Kebeles have similar land use system. In the efforts to identify potential 

resources, relatively irrigation and drinking water are identified as abundant resources. 

Special the construction of Koga irrigation increases the availability of water for 

irrigation. Still the distribution of drinking and irrigation water for both livestock and for 

the rural poor varies from village to village and from season to season. As we have also 

observed during the transect walk, the surface and ground water potentials of the 

kebeles are too much for the human and animal population existing in the kebele. The 

problem lies only on management of drinking water points and irrigation systems. 
 

The major crops grown in the areas are maize, finger millet, tef and niger seed on red 

soils and tef, niger seed, chick pea and grass pea on Vertisol under rain fed conditions 

and vegetables like cabbage, potato and sugar cane are grown under irrigation. In Tagel 

Wodefit kebele, almost all the households are dependents on subsistence agriculture 

where the average productivity has been substantially decreased due to the major 

constraints particularly loss of soil fertility, land shortage and crop pest and disease 

damage.  The system of production is traditional one in which ploughing, harvesting and 

threshing is done by human and animal power only. 

 

Interms of landform and slope, the study areas (Kebeles) of Mecha fall under gently 

sloping (2-5%) followed by sloping (5-10%). The area coverage is 1554.56ha (56.04%) 

and 887.82ha (32.01%) for very gently sloping and gently sloping respectively and 12% 

of the area is sloping with slopes of 5-10%.  

The dominant geology or parent materials of the soils of the study kebeles are a result of 

structural process as faulting and uplifting during tertiary period of modified by external 

processes such as recent volcanic, denudation and sedimentation during the quaternary. 

The depression plains are formed from the alluvium of the recent alluvial flats and 

swamps, scattered in between the basaltic flows. 
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FIGURE 13: slope map of Mecha woreda 
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5.7. The Soils-landscape of the Mecha Woreda 
 

As confirmed by the field investigation time, four major physiographic land units were 

identifed in the study kebeles. These units are identified as dissected ridges, interridge 

valleys (valley channels), upland plain and depressional basin (flood plain). The upland 

plains cover a major part of the study area.  
 

The topography is generally flat to almost flat to concave slope. The soils of the study 

kebeles fall into threemajorsoil types such as Nitisols, Vertisols and Leptosols. Soil 

classification of the study kebeles were based on soil characteristics which could be 

obserbed and measured or inferred form these observations. 
 

Nitisols are very extensive soil types in the study Kebles. This mapping unit of 19886ha 

(78.2% of the entire area), describe upland plain but with slight sheet and gully erosion. 

They are red clayey upland soils, well drained, acidic soil with relatively good soil 

permeability. These soils are the best suited for irrigation due to their good workability 

and relatively flat topography.  
 

The Nitisols are found in the undulating slopping land of Tagel wodefit kebele are deep, 

dark reddish brown, strongly weathered clay soils characterised by shiny ped faces, 

gradual boundaries (such that the identification of horizons is difficult), uniform subsoil 

clay content and moderately developed structures. Clayskins are frequently observed in 

the subsoil, but not always. When dry, the soils are hard, compact and difficult to auger. 

When moistened they are friable and moderately permeable. They are relatively fertile 

and extensively cropped. 

Vertiosls are are found in the depression plain. The unit occupies some 2775.62ha 

(10.9% of the entire area). It describes the flat decandation basin soils, with slope of 0 

to 2 %, developed onrecent alluvium parent material deived mainly from basalt rocks. 

Bedrocks is at a depth of more than 2 meters. Due to its lower topographic position a big 

percentage of the landform suffer from waterlogging. The dominant attribute of these 

soils is their prolonged saturation with water, associated with lack of aeration, on 

unfavourable root environment and poor conditions for soil fauna. 

Land cover is short wetland grasses, reeds and sedges. It is mainly used for extensive 

grazing. The soils are not suitable for irrigated and rainfed agriculture but are marginally 

suitable for introduction of pasture. The major obstacle to the utilization of these soils is 

the necessity to install adrainge system, either designed to lower the graondwater table 

or to intercept seepage or surface runoff water. 

This mapping unit covers, some 2,775.62ha (10.9% for the entire area). It occurs where 

undulating to steep river channels and isolsted small hillsideslope are prominent, and of 

sufficient extent to be mapped. Bed rock is at a depth of 10 to 30cm. the unit is an 

association of somewhat excessively drained, shallow to very shallow, medium textured, 

Leptosols with severe rill and gully erosion.  

This unit is mainly used for grazing and browsing. The area is not suitable for rainfed 

farming due to mainly to excessive erosion and presence of abundant stones and 

rockoutcrops. The main management requirement for this unit is the introduction of 

appropriate conservation measures. 
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5.8. FAO Soil Classification 

 
The FAO (2006) classification of soil types is based on the description and analyses of 

the soil profiles that represent the soil types identified during the auger survey. 

Classification is based on the upper 1.2 m of soil. The soil classification of each auger 

and profile is given in Annex A and Annex C respectively, and given fully by soil type 

and soil phase in Table5. The FAO WRB classifies soil types and phases, not map units, 

which usually contain more than one soil type or phase. 

Table 5: WRB 2006 soil classification (Mecha) 

Kebele names Soil 

type 

Prefix Qualifiers  Reference Soil Group  

(Suffix Qualifiers) 

All depression area 

in all kebeles 

VR Gleyic Vertisols (Pellic, 

Eutric) 

haVR(pe,eu) 

Ambo Mesk N Luvic Nitisols (Rhodic) lvNT(ro) 

Inguti N mollic Nitisols 

(Rhodic,humic) 

moNT(ro,hm) 

Amarit LV Nitic Luvisols (Rhodic) niLV(ro) 

Tagel wodefit LV Haplic Luvisols (Rhodic) niLV(ro) 

Kolela LV Haplic Luvisols 

(Manganiferric) 

niLV(mf) 

 LV Nitic Luvisols (manganiferic) niLV(mf) 

 L1 Haplic Leptosols haLP 

 L2 Lithic Leptosols liLP 
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FIGURE 14:SOIL MAP OF SELECTED KEBELES 
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5.9. Synthesis 
 

The Rhodic/Haplic/Luvic Nitisols and Luvisols are the most dominant soils in the study 

kebeles. They are generally well darined reddish color and yellowish brown moderately 

darined soils formed in upland positions. They are derived from basalt materials. The 

soils are intensively cultivated .they havegood drainage and till characteristics and with 

application of fertilizers should produce high yields for most crops under consideration 

under both rainfed and irrigated conditions.Gradual to diffuseoundaries between the 

surface and the underlying horizons, no abrupt colour change, more than 30 % clay, 

Silt/clay ratio less than 0.40, moderate to strong nutty or polyhedric structure.  

Nitisols are deep to very deep, uniform, dark reddish brown to red clay with moderate 

structures and shiny ped faces, 2-5 and 5-10 % slope. Well drained; moderately 

permeable; rapid infiltration. 

The pH value of nitisols at surface layer at Inguti kebele profile number AMIP001 is 4.87, 

which indicate that the soil reactions are very strongly acid.   

The pH at nitisols at surface layer of both representative profiles pits AMAMP001 & 

AMAMP002 (Ambo Mesk kebele) become 4.78 andd 5.3 respectively, which indicate that 

the soil reactions range from very strongly acid to moderately acid.  The average value is 

5.04, indicating that the soils are strongly acid. 

The pH of Luvisols at Tagel Wodefit kebele ranges from 4.70 to 5.5, which indicate that 

the soil reactions range from very strongl acid to strongly acid.  The average value is 

5.1, indicating that the soils are strongly acid. 

The pH at Amarit kebele ranges from 5.1 to 5.8, which indicate that the soil reactions 

range from strongly acid to modaretly acid.  The average value is 5.45, indicating that 

the soils are strongly acid. 

The pH of Luvisols at Kolela kebele ranges from 4.7 to 5.3, which indicate that the soil 

reactions range from very strongly acid to strongly acid.  The average value is 5.0, 

indicating that the soils are very strongly acid. 

In general, pH values of the soils have a tendency to increase gradually with increasing 

depth. 

The cation exchange capacity of Nitisols of Inguti area ranges 23.8 to 37cmol (+)/kg 

soils. The average value is 30.4cmol (+)/kg., which is in high to very high range. 

The cation exchange capacity of Nitisols of Ambo mesk area also ranges 26.6 to 40cmol 

(+)/kg soils. The average value is 33.3cmol (+)/kg., which is in high to very high range.   

The cation exchange capacity of soils of Tagel Wodefit area ranges 32.0 to 46cmol 

(+)/kg soils. The average value is 39.0cmo l (+)/kg., which is in high to very high range.   

The cation exchange capacity of Luvsols of Amarit area ranges 34.0 to 56cmol (+)/kg 

soils. The average value is 50.0cmol (+)/kg, which is in high to very high range.   

The cation exchange capacity of soils of Kolela (Andinet) area ranges 22.7 to 37.7cmol 

(+)/kg soils. The average value is 35.2cmol (+)/kg., which is in high to very high range.   

There is a direct correlation between CEC and texture of the soils studied. The analytical 

result indicates soils with fine textural classes have high value of CEC and base 
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saturation for all profile pits.  The Cation Exchange Capacity is always nearly in the high 

to very high range.  

The proportion of the CEC accounted for by exchangeable bases (Ca, Mg, K & Na) is 

frequently used as an indication of soil fertility.  Unfortunately, base saturation 

percentage (BSP) does not distinguish between different bases.  One should bear in 

mind that the imbalance in the relative proportion of cations can cause severe plant 

nutrition problems.  BSP values are mostly used as indicators in the process of soil 

classification. In line with that, BSP > 50% is considered as fertile soil and BSP < 50% is 

taken as less fertile soil. 

All soils of the study area have high base saturation percentage, which is greater than 50 

%. This may be due to the value of the exchangeable calcium, which is greater. Most of 

the soils of the survey area have an average Ca: Mg ratio of 3:1 indicates that soils of 

the surveyed area are moderately high, which is very favorable for most crops.  

Organic carbon content is Low in all selected kebeles and still drop with depth. The 

related total nitrogen content is low as well. The available P content is moderate 9.3 

mg/kg (P-Olsen). And have moderate exchangeable K. The soils are non-calcareous, 

non-saline and non-sodic. 

The soils have low to moderate organic carbon content and sitll drop down with soil 

depth. The related total nitrogen content is low.The available P becomes 7.4ppm, 

8.1ppm, 9.7ppm, 10ppm & 9.3ppm respectively (P-Olsen). The exchangeable K content 

is moderate to high. 

Generally the cation exchange capacity of these soils is invariably high (22.7-56 

cmol/kg) and base saturations are high as well (over 50%). 

Proper organic matter management is crucial for all soils. Returning of crops residues, 

rotation of crops with green manure and the application of organic manure or compost 

(if and when available) will maintain soil health and organic matter levels. 

The large areas with (very) shallow and stony soils (Leptosols) on moderate to steep 

slopes and slopes of gorges are best left to nature. In this way natural vegetation can 

develop and protect the soil against erosion. 
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SOUTH ACHEFER 

 

6. General Description of South Achefer 

6.1. Location, population and geography 

 

South Achefer woreda, one of the thirteen woredas found in West Gojjam Administrative 

Zone is located 55 km away from Bahir Dar town, the capital of Amhara Region, in the 

south western direction (Figure 3). It borders North Achefer in the North, Awi zone in the 

South as well as in the West and Mecha Woreda in the East. It is again sub divided into 

18 rural and 2 urban kebele administrations, the lowest level in the hierarchy of 

government administrative system. The  total l   area  of   the  woreda  is 108,939  ha  

and  the  topography  comprises  72%  plain, 10%  mountain,  6%  valley  and  12%  

rugged.  The altitude  ranges  from  1,500  to  2,500m  above  sea   level l ,  having 

annual    rain  fall   of  1400  to  1594mm  with  a  temperature  of 25  to  29  °C.  The 

agro-ecological    zonation of   the Woreda comprises of   13%   low land and 87% mid-

highl land (WOA, 2011). 

According to the Amhara Regional State Bureau of Finance and Economic Development 

2011 G.C. population prediction, the total population of the woreda is about 148,974. 

The rural population is predicted to be 134,447 or 90.2%, which is a very large ratio 

when we compare it with national level, 83%. The number of people living in urban 

areas is 14,528, which accounts only 10.8% of the total population of the woreda.  

The   land  use  pattern  of   the  Woreda  is  culltivable  land,50,731  ha;  grazing  land,  

18,018  ha;  forest  and  bush,6,271  ha;  and  wastel land,  33,919.  The average   land 

holding is 1.15ha. The coverage  of   crop  production  is  about  37,384  ha, out  of  

which  35,741  ha  is  cultivated  by  smal l    holders  and the rest by investors. 

Livestock population includes cattle, 140,847; sheep  and  goat,  7,763;  equine,  

13900;  poultry,117,622;  and  beehives,  10,491,  including  modern  and traditional. 

The  farming  system  of   the  area  is  mixed  which  is  crop producti i on  (rain-fed  

and  irriigated)  and  livestock production. Major  crops  grown  during  the main  season  

in percent  are  cereals,  43.2%;  stock  crops,  39.5%;  pulses, 5.95 %; oil seeds, 

8.9%; and others, 2.45% ( WOA, 2011).  
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Figure 15: Location map of South Achefer woreda 

 

6.2. Description of the studied kebeles 

6.2.1. Abchikeli Kebele 

 

The study area is one of the CASCAPE intervention kebeles and consists for two-third of 

flat and undulating lands with a slope gradient between 0-10 percent. Some hilly and 

mountainous lands with a slope gradient between 10-15% is found in the higher 

altitudinal zone. The total area of the Abchikli kebele is about 6,500 ha. The arable land 

with a total area of 3,468 ha is the major land use type found in the kebele. The 

communally owned grazing land covers 1,887 ha and it is the second largest land use 

type. The forest and bush land covers 1,143 ha. The major crops grown in the area are 

maize, finger millet, teff and niger seed on red soils and teff, niger seed, chick pea and 

grass pea. The dominant geology or parent materials of the soils of the study kebeles 

are a result of structural process as faulting and uplifting during tertiary period of 

modified by external processes such as recent volcanic, denudation and sedimentation 
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during the quaternary. The depression plains are formed from the alluvium of the recent 

alluvial flats and swamps, scattered in between the basaltic flows. 

6.2.2. Lalibela Kebele 

The study area is found within the South Achefer woredas. It is located at about 20 km 

away from Durbete town in the North direction. It has a total area of 5,752 ha. 

Comparatively, the large portion of the area, 2776 ha, is used as arable land which is 

followed by grazing land, 533 ha. The forest covers 170 ha.  

The major crops grown are maize, finger millet, teff, pulses. Irrigation is exercised in 

limited areas and most use traditional irrigation system with earthen canals. The 

dominant geology or parent materials of the soils of the study kebeles are a result of 

structural process as faulting and uplifting during tertiary period of modified by external 

processes such as recent volcanic, denudation and sedimentation during the quaternary. 

The depression plains are formed from the alluvium of the recent alluvial flats and 

swamps, scattered in between the basaltic flows. 

6.2.3. Ahuri Keltafa Kebele 
 

The study area is found between Abchikli and Lalibela kebeles. It is located at about 6 

km away from Durbete town in the north direction. The total area is about 6,029 ha.  

The major area of the kebele, 4,025 ha, is used as arable land. The grazing land with an 

area of 678 ha, and the forest cover with a total area of 378 ha, accounts the second 

and third largest land use types of the kebele respectively. 

The dominant geology or parent materials of the soils of the study kebele are a result of 

structural process as faulting and uplifting during tertiary period of modified by external 

processes such as recent volcanic, denudation and sedimentation during the quaternary. 

The depression plains are formed from the alluvium of the recent alluvial flats and 

swamps, scattered in between the basaltic flows. 

 

6.2.4. Ker Gurach Kebele 

 

The study area is found also within the south Achefer woreda. It is located at about 9 km 

away from Durbete town, the capital of the woreda, in the North East direction. The 

majority, 65%, of the kebele is used as arable land. The next largest land use type, the 

forest and bush land covers 20% of the total area of the kebele. The grazing land and 

mountainous areas cover 12% and 3% respectively. Livelihood entirely depends on 

agricultural production. 

The dominant geology or parent materials of the soils of the study kebeles are a result of 

structural process as faulting and uplifting during tertiary period of modified by external 

processes such as recent volcanic, denudation and sedimentation during the quaternary. 

The depression plains are formed from the alluvium of the recent alluvial flats and 

swamps, scattered in between the basaltic flows. 
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FIGURE 16: SLOPE MAP OF SOUTH ACHEFER KEBELES 
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6.3. The soil-landscape in South Achefer Woreda 
 

The soils of South Achefer almost similar to Mecha woreda and can be classified into 

three principal types. The first type is composed of Nitisols. These soils are formed from 

volcanic material and, with proper management, have medium to high potential for rain-

fed agriculture. The second group of soils Luvisols. They are highly weathered with a 

subsurface accumulation of clay and are characterized by low nutrient retention, surface 

crusting, and erosion hazards. With proper management, they are of medium 

agricultural potential. 

The third group of soils is the dark clay found in the Lowlands and at the foothills of the 

Highlands. Composed of Vertisols, they have medium to high potential for both food and 

agriculture but pose tillage problems because they harden when dry and become sticky 

when wet.  

The fourth group is composed of Leptosols are occurs mainly, where undulating to steep 

ricer channels and isolated small hillsideslope are prominent in the study areas.  Because 

of moisture deficiency, very shallow soil depth and coarse texture, they lack potential for 

rain-fed agriculture. Soil catena of the woreda become dark brown-Red-to black. 

Interms of soil colours there are three colours types with their area coverage red soil 

(50%), Brown colours (40%) and black (10%).during field investigation peroid 

confirmed that soils divided into three colors as as observed surface soil colors. 

Regarding soil morphology and soil genesis four bassically different soils occur in the 

selected kebeles within the South Achefer woreda.  

Nitisols occupies 16773.73ha (76.9% of total entire area)and are occurring extensively 

throughout the South Achefer woreda especially at Abchikli, Ker Gurach, Lalibela and 

major part of Ahuri Keltafa kebeles. Thsese soils are deep, dark reddish brown, strongly 

weathered clay soils characterised by shiny ped faces, gradual boundaries (such that the 

identification of horizons is difficult), uniform subsoil clay content and moderately 

developed structures. Clayskins are frequently observed in the subsoil, but not always. 

When dry, the soils are hard, compact and difficult to auger. When moistened they are 

friable and moderately permeable. They are relatively fertile and extensively cropped.  

Vertiosls are are found in the depression plain. The unit occupies some 2143ha (9.8% of 

the entire area). It describes the flat decandation basin soils, with slope of 0 to 2 %, 

developed onrecent alluvium parent material deived mainly from basalt rocks. Bedrocks 

are at a depth of more than 2 meters. Due to its lower topographic position a big 

percentage of the landform suffer from waterlogging. The dominant attribute of these 

soils is their prolonged saturation with water, associated with lack of aeration, on 

unfavourable root environment and poor conditions for soil fauna. 

Land cover is short wetland grasses, reeds and sedges. It is mainly used for extensive 

grazing. The soils are not suitable for irrigated and rainfed agriculture but are marginally 

suitable for introduction of pasture. The major obstacle to the utilization of these soils is 

the necessity to install adrainge system, either designed to lower the graondwater table 

or to intercept seepage or surface runoff water. 

This mapping unit covers, some 2,908.62ha (13.3% for the entire area). It occurs where 

undulating to steep river channels and isolsted small hillsideslope are prominent, and of 

sufficient extent to be mapped. Bed rock is at a depth of 10 to 30cm. the unit is an 

association of somewhat excessively drained, shallow to very shallow, medium textured, 

Leptosols with severe rill and gully erosion.  
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This unit is mainly used for grazing and browsing. The area is not suitable for rainfed 

farming due to mainly to excessive erosion and presence of abundant stones and 

rockoutcrops. The main management requirement for this unit is the introduction of 

appropriate conservation measures. 

6.4. FAO Soil Classification 
 

The FAO (2006) classification of soil types is based on the description and analyses of 

the soil profiles that represent the soil types identified during the auger survey. 

Classification is based on the upper 1.2 m of soil. The soil classification of each auger 

and profile is given in Annex A and Annex C respectively, and given fully by soil type 

and soil phase in Table 6. The FAO WRB classifies soil types and phases, not map units, 

which usually contain more than one soil type or phase. 

Table 6: WRB 2006 soil classification (South Achefer) 

Kebele names Soil 

type 

Prefix Qualifiers  Reference Soil Group  

(Suffix Qualifiers) 

Ahuri keltafa VR Gleyic Vertisols (Pellic, Eutric) haVR(pe,eu) 

Abchikli(grazing land) VR Haplic Vertisols (Eutric 

chromic) 

haVR(eu) 

Abchikli and Ker 

Gurach 

N Luvic Nitisols (Rhodic) lvNT(ro) 

Ahuri keltafa N mollic Nitisols (Rhodic,humic) moNT(ro,hm) 

Lalibela LV Nitic Luvisols (Rhodic) niLV(ro) 

Ker Gurach LV Haplic Luvisols (Rhodic) niLV(ro) 

Lalibela LV Nitic Luvisols (manganiferic) niLV(mf) 

Ahuri and Lalibela L1 Haplic Leptosols haLP 

All kebeles L2 Lithic Leptosols liLP 
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Figure 17: soil map of South Achefer 
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6.5. Synthesis 
 

These soils are developed on flat upland plains, with slope of 2 to 5 % and 5-10%. They 

are characterized by their well-developed endopedon horizons formed by translocation of 

clay from the surface to the depth of illuviation. They are well drained, deep to very 

deep dark reddish brown to dusky red, lighter to heavy clay textured soils. Consistence 

is soft (dry) friable (moist), slightly sticky and plastic. Structure is strongly developed 

medium subangular blocky throughout, shiny ped faces. Well drained; moderately 

permeable; rapid infiltration.Diffuse to gradual transition, no abrupt colour change, More 

than 30 % clay, Silt/clay ratio less than 0.40, Moderate to strong nutty or polyhedric 

structure. The soils are non-calcareous. The bed rock is mainly at a depth of more than 2 

meters. The soils are mainly used for rainfed arable cultivation. They have good 

workability and drainage. 

The pH at Abchikli kebele ranges from 5.05 to 5.1, which indicate that the soil reactions 

are strongly acid.  The average value is 5.07, indicating that the soils are strongly acid. 

The pH at Ahuri Keltafa kebele ranges from 4.94 to 5.02, which indicate that the soil 

reactions arevery strongly acid.  The average value is 4.98, indicating that the soils are 

very strongly acid. 

The pH at Ker Gurach kebele ranges from 4.70 to 5.2, which indicate that the soil 

reactions range from very strongly acid to strongly acid.  The average value is 4.85, 

indicating that the soils are very strongly acid. 

The pH at Lalibela kebele ranges from 4.5 to 5.2, which indicate that the soil reactions 

range from very strongly acid to strongly acid.  The average value is 4.85, indicating 

that the soils are very strongly acid. 

In general, pH values of the soils have a tendency to increase gradually with increasing 

depth. 

The cation exchange capacity of soils of Abchikili area ranges 32.0 to 44cmol (+)/kg 

soils. The average value is 38.0cmol (+)/kg., which is in high to very high range. 

The cation exchange capacity of soils of Ahuri Keltafa area ranges 34.8 to 44.9cmol 

(+)/kg soils. The average value is 39.85cmol (+)/kg., which is in high to very high 

range.   

The cation exchange capacity of soils of Ker Gurach area ranges 26.9 to 28.8cmol (+)/kg 

soils. The average value is 27.85cmol (+)/kg., which is in high to very high range.   

The cation exchange capacity of soils of Lalibela area ranges 35.9 to 54cmol (+)/kg soils. 

The average value is 44.95cmol (+)/kg., which is in high to very high range.   

There is a direct correlation between CEC and texture of the soils studied. The analytical 

result indicates soils with fine textural classes have high value of CEC and base 

saturation for all profile pits.  The Cation Exchange Capacity is always nearly in the high 

to very high range. 

Base saturation is high. Organic carbon % and nitrogen % levels are both low. Nitrogen 

and available phosphorus are also low. Fertility is moderate with low organic carbon %, 

but low organic carbon% level could be increased by mulching.  For a detailed typical 

profile description and chemical and physical characteristics the reader is referred to 

Tables and description part of this report. 
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Vertisols: this soil unit is developed on concave basin formed from basalt parent rocks 

or from the alluvium/ colluviums depssit parent material derived from these rocks. 

Slopes range from 0 to 2 % but mainly 0 t0 1%. The soils are imperfectly to poorly 

drained, very dark grey (10YR2/1) over very dark greyish brown (10YR3/2) clay 

textured throughout. The lower foot slopes of all kebeles are covered by Vertic Vertisols.  

The maximum and minimum pH values of soils of the investigated areas, as measured in 

1:2.5 soil-water suspension.  

The pH at Ahuri Keltafa kebele at profile no.2 (p002) ranges from 5.49 to 5.65, which 

indicate that the soil reactions are moderately acid.  The average value is 5.57, 

indicating that the soils are moderately acid. 

The cation exchange capacity of soils of Abchikili area ranges 41.5 to 45.5cmol (+)/kg 

soils. The average value is 43.5cmol (+)/kg., which is in high to very high range. The 

organic carbon% is low.the related N% alaso low. The available P content is (6 mg/kg). 

The soils has moderate exchangeable Kcontent .the soils are non-calcareous, non-saline 

and non-sodic. 

Cation exchange capacity (CEC cmol/kg) meaurments and derived base saturation 

percentage (BS %) are important criterion in soil classification and can be used as 

assessment to the potential fertility of the soils and possible response to fertilizer. 

However, the use of Ammonium Acetate (NH4AC) at PH7.0 as a leaching agent in 

laboratory is determination which may results in an over estimation of CEC values for 

those soils with lower ph values and variable charge clay minereals. This is almost 

certainly the case here and actual CECs are probably lower. Heavier textured soils in the 

study area have very high levels of CEC possibly due to the presence of 2:1 lattice caly 

mineral and would be therefore respond better to fertilizer applications. Most of the soils 

in the study area have very high (>40cmol/kg) CEC levels. The soils of the area are 

normally good for agriculture from the CEC point of view. 
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BURIE WOREDA 

 

7. Description of the Environment 
 

7.1. Location, population and geography 

 

Burie Zuria is one of the 15 and 106 woredas of West Gojam Administrative Zone and 

Amhara National Regional State, respectively. It is located 10017ꞌ-10049 ꞌ North latitude 

and 37000 ꞌ -37011 ꞌ longitudes (Figue 4). The capital city of the woreda, Bure, is found 

400 km Northwest of Addis Ababa and 148km southwest of the Regional State capital, 

Bahir Dar. The woreda has 15 km asphalt road, 84km all-weather gravel road and 103 

km dry weather road. It is nearby and connected by all-weather road to East Wollega 

Zone of the Oromia Regional State and Metekel Zone of the Benishangul Gumez Regional 

State. The road density in the woreda is 68.5km/1000km2, which is relatively higher 

than the average road network in Amhara National Regional State which is 36.72 

km/1000km2 (BoFED, 2005 cited in IPMS, 2007).  

Human population of the woreda is 101,788 of which 96,239 (94.6%) and 5,565(5.4%) 

live in rural and urban areas respectively. Out of the total population (49.6%) 50487 are 

male and the remaining (50.4%) 51317 are female; and 47910 male and 48329 female 

population have been residing in rural areas where as 2577 male and 2988 female lives 

in urban centres (CSA, 2008). In general, the male population is relatively lower than 

female population in both the urban and rural areas of the woreda. Currently, the 

woreda is divided into 22 rural kebele or peasant associations (PAs) and two town 

associations. Bure and Kuchi are the two major towns in the woreda (Burie Zuria Woreda 

Office of Agriculture, 2011). 
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FIGURE 18: Location map of Burie Woreda 
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7.2. Climate and agro ecology 

 

Burie Zuria woreda receives min annual rainfall of 1200 mm per season and it ranges 

from 900-1400mm (Burie Zuria Woreda Office of Agriculture, 2011). It has uni-modal 

type of rain fall distribution which covers the period from May to September which is 

known as “Meher” season. The woreda is one of the areas which receives relatively high 

amount of rainfall.  Agro-ecologically the woreda is classified into moist and wet lowland 

(10%), wet Woina-Dega (82%) and wet Dega (8%) (IPMS, 2007). Similarly, according 

to the data obtained from the Woreda Office of Agriculture, the woreda is classified in to 

Dega (1%), Woyinadega (77%) and Kolla (22%). The altitude ranges from 700 to 2300 

meters above sea level (masl). The lowest point is found at the Nile gorge. Annual mean 

temperature ranges from 17 oC to 25 oC 

7.3. Geology and Geomorphology 

 

The geology of the Burie area around the project site comprises the ‘Plateau volcanic’ 

consisting of extensively, horizontally bedded, massive generally basaltic lava flows that 

cover the plateau in the regional geology indicated by the aphanitic basalt. Which are the 

lower and the oldest of the Tertiary age volcanic rocks that comprise the bulk of the flat-

lying beds. The series is a unit of very thick lava flows, mostly of basaltic composition; 

with more silicic differentiates near the top. The age of the Ethiopia Trap Series, based 

on paleontology, is between the end of Cretaceous and Pliocene. 

The rhyolitic plugs and trachytic basalt indicated in the local geology is correlated to the 

younger (Aden) volcanic series which is more recent than the Tertiary Trappean series; 

it’s characterized by its extensive distribution. This volcanic series is rather diversely 

constituted, mostly of basaltic and andesitic rocks, more or less alkaline, sometimes 

plagioclase-olivenitic, often doleritic, with titaniferous augite etc. The occurrence is 

commonly marked by acid lavas of trachytic or rhyolitic type. 

7.4. Land use pattern 

 

The total area of the woreda is 58,795ha. The larger portion of the district, which is 

52.2% (30677 ha), is allocated for arable land followed by 14.1% (8280) bush and 

shrubs, 10.3% (6066ha) forest and 5.2% (3081) grazing land. As computed from total 

farm house hold size and cultivated land, average household cultivated land holding size 

is about 1.6 ha(Source: Burie Zuria woreda office of agriculture, 2011) 

7.5. Natural vegetation 

Natural Vegetation has almost disappeared in this area, although some bushes and 

woody trees can still be observed. these include Hagenia abyssinica(Koss in Amharic), 

Acacia S.P.(Grar), Bamboo(Kerka), Rubus aretalus(Enjor), Schefflera 

abyssinica(Getems), Augaria salicifolia(Koba), polystacha(Anfar), Erythrina 

tomentosola(Homa),Embelia schimperia(Enkok), Bersama abyssinica(Azamera), and 

Rosa abyssinica(Kega; see Woldemariam Kelecha, 1965). 
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7.6. Description of the studied kebeles 

 

7.6.1. Woynima Ambaye Kebele 

 

The study are is one of the CASCAPE intervention kebele. It is located 10 km away from 

the capital of the district, Burie, in the Northeast direction. According to secondary 

sources, total area of the kebele is about 1622 ha. The landscape of the area is 

characterized with mix of plain, undulating, mountain, hill and mountain features. 

However, it is dominated by flat or plain which covers 48% followed by 20% hill, 18% 

mountain and 14% valley landscape. In simple observation, it is possible to classify the 

area in two parts that the upper part is a bit high land and has mountain and undulating 

feature. The lower part is mid altitude and has dominant plain landscape. Agro ecology 

of the area is mostly of Woyina Dega which is 85%. However, there are some highland 

villages, Dega, which covers 15% of the kebele (Woynima Ambaye kebele FTC, 

2011).The major crops grown in the area includes; maize, finger millet, pepper, wheat, 

teff, barley, potato, rapeseed, faba bean, field pea and linseed. According to information 

obtained from farmers, different crop disease and pest, soil erosion and depleted soil 

fertility are the major crop production problem. The dominant geology or parent 

materials of the soils of the study area comprises the ‘Plateau volcanic’ consisting of 

extensively, horizontally bedded, massive generally basaltic lava flows that cover the 

plateau in the regional geology indicated by the aphanitic basalt. 

 

Arbici Menfesawit kebele 

 

The study area is found within the Burie woreda nearby Woynima Ambaye kebele. The 

total area of the kebele is estimated to be 1053 ha out of which 963 ha is used for crop 

cultivation. The kebele has huge potential for irrigation and currently 580ha of land is 

cultivated under irrigation. There is one big irrigation dam constructed by a project called 

IFAD. Hence, 613 head of households (528 male and 85 female) beneficiaries are 

recently using both modern and traditional irrigation schemes. The area is characterized 

with its flat landscape which covers 91.4% of the area. Even though the coverage from 

the total area is small, the upper part of the kebele has also mountain and undulating 

features which covers 5 and 3.6% of the area respectively. The study area is fall under 

woyna-dega agro climatic zone. 
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FIGURE 19: slope map of the kebeles 

 

7.6.2. Wadra Gendeba kebele 

 

The study area is one of the CASCAPE intervention kebele. It is located 6 km away from 

the capital of the district, Burie, in the southwest direction. The area has total area of 

1968 ha and 729 household heads. Accordingly, average cultivated land holding size of 

household is 2.7 ha. Most of the topography of the area is relatively flat or plain which 

covers 90% of the area and the remaining 10% is mountainous. Agro ecologically, the 

area is mid altitude or weyna dega. The larger proportion of the area, 1662 ha (84.5%), 
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is allocated to cultivated land (crop production). Grazing land covers 228 ha (11.6%). 

the majority of the Wadra Gendaba kebele fall under gently sloping land (2-5%) followed 

by sloping land(5-10%) and strongly sloping land(10-15%). The area coverage is 

951.45ha (46.3%), 479.03ha (23.3%) and 324.49(15.8%) for gently sloping, Sloping 

and strongly sloping lands respectively. The dominant geology or parent materials of the 

soils of the study is similar to other mentioned kebele and  comprises the ‘Plateau 

volcanic’ consisting of extensively, horizontally bedded, massive generally basaltic lava 

flows that cover the plateau in the regional geology indicated by the aphanitic basalt. 

 

 

FIGURE 20: Slope map of Wadra Gendaba kebele. 

 

 

 

7.6.3. Zalma kebele 

The study area is found also with in the Burie woreda. It is located 15 km away from the 

capital of the woreda, Burie, following Burie -Wolega main road in the direction of 

southwest. It has plain (98%) and undulating (2%) landscape. In such a case the area is 

well known with its crop production potential. The agro-climatology is fully mid altitude 

or Woyna Dega. The total area is around 4250 ha out of which the larger proportion 

64.7% (2750ha) is allocated for both annual and perennial crop production. the 

dominant  of the Zalma Shemberkuma kebele with a slope gradient sloping land (5-

10%) followed by gently sloping land (2-5%) and very gently sloping land(0-2%). The 
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area coverage of the kebele is 2126. 2ha (52.2%), 1607.4ha (39.5%) and 149.2(3.7%) 

for sloping, gently sloping and very gently sloping lands respectively.  

The dominant geology or parent materials of the soils of the study is similar to other 

mentioned kebele and  comprises the ‘Plateau volcanic’ consisting of extensively, 

horizontally bedded, massive generally basaltic lava flows that cover the plateau in the 

regional geology indicated by the aphanitic basalt. 

 

 

FIGURE 21: slope map of the kebeles 

 

 

7.7. The Soils_landscape of the Burie Woreda 
 

According to (Burie Zuria Woreda Office of Agriculture, 2011) and (IPMS, 2007) 

diagnostic survey report of the district, three soil types namely mollic and luvic Nitosols 

or red clay (63%), Eutric Cambisols or brown (20%) and Eutric Vertisols (17%) are 

found in Bure Zuria woreda. Most of the areas in the wet Dega agro-ecology have Humic 

Nitosols, while areas with wet Woina-Dega have Humic Nitosols and Eutric Vertisols. On 

the other hand, the wet and moist lowlands have Eutric Cambisols. Areas in the wet 
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Dega agro-ecology receive torrential rainfall, has relatively undulating topography and 

easily erodible soil type. As a result, soil erosion is a challenge in the area. In addition to 

soil erosion, soil acidity is a problem in the wet Dega part of Bure woreda. 

With regard to landscape, the area is relatively dominated by flat type of landscape 

which accounts to 76% and the remaining 10%, 7% and 7% constitute mountain, 

undulating and gorge landscapes respectively. Accordingly, the area is well known and 

suitable to agricultural production potential especially for crop production. 

There are three soil colour types and fertility status. Red soil is the dominant one 

followed by brown and black. Regarding fertility status, farmers categorized it as 

fertile”Kelz”, medium and low fertile”Bork”. Most of red soil is the one that most of the 

farmers would like to have. 

As confirmed during survey period, regarding soil morphology and soil genesis different 

soil types were identified at four kebeles within the Burie woreda.  At Woynima Ambaye 

kebelethe larger proportion 97%, is (Humic Nitisols) red soil while black and brown types 

cover 1 and 2 % of the total area respectively. Sever soil erosion, especially in upper 

part of the kebele which has undulating land feature, was mentioned as a serious 

problem. Low soil fertility was also problem for the farmers.  

Majority of Arbici Menfesawit kebele is covered by humic Nitisols.Farmers explained its 

susceptibility to erosion as a constraint or drawbacks. As shown in the table, black and 

brown soil types are also exist in smaller proportion.  

At Zalma and Wadrakebeles Nitisols are the dominant soils. This unit occupies a 

relatively large area of some 4442.79ha (72.5% of the total entire area of two kebeles). 

Declining soil fertility is a critical problem raised by the farmers. They perceived that 

fertility of their soil decreased after they started to use inorganic fertilizer.  

Vertiosls are found in the depression plain. The unit occupies some 700.47ha (11.4% of 

the entire area) both for Wadra and zalma kebeles. It describes the flat decandation 

basin soils, with slope of 0 to 2 %, developed onrecent alluvium parent material deived 

mainly from basalt rocks. Bedrocks are at a depth of more than 2 meters. Due to its 

lower topographic position a big percentage of the landform suffer from waterlogging. 

The dominant attribute of these soils is their prolonged saturation with water, associated 

with lack of aeration, on unfavourable root environment and poor conditions for soil 

fauna. 

Land cover is short wetland grasses, reeds and sedges. It is mainly used for extensive 

grazing. The soils are not suitable for irrigated and rainfed agriculture but are marginally 

suitable for introduction of pasture. The major obstacle to the utilization of these soils is 

the necessity to install adrainge system, either designed to lower the graondwater table 

or to intercept seepage or surface runoff water. 

This mapping unit covers, some 984.87ha (16.1% for the entire area). It occurs where 

undulating to steep river channels and isolsted small hillsideslope are prominent, and of 

sufficient extent to be mapped. Bed rock is at a depth of 10 to 30cm. the unit is an 

association of somewhat excessively drained, shallow to very shallow, medium textured, 

Leptosols with severe rill and gully erosion.  

This unit is mainly used for grazing and browsing. The area is not suitable for rainfed 

farming due to mainly to excessive erosion and presence of abundant stones and 
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rockoutcrops. The main management requirement for this unit is the introduction of 

appropriate conservation measures. 

7.8. FAO Soil Classification 
 

The FAO (2006) classification of soil types is based on the description and analyses of 

the soil profiles that represent the soil types identified during the auger survey. 

Classification is based on the upper 1.2 m of soil. The soil classification of each auger 

and profile is given in Annex A and Annex C respectively, and given fully by soil type 

and soil phase in Table 7. The FAO WRB classifies soil types and phases, not map units, 

which usually contain more than one soil type or phase. 

Table 7: WRB 2006 soil classification (Burie) 

Kebele 

names 

Soil 

type 

Prefix Qualifiers  Reference Soil Group  

(Suffix Qualifiers) 

Wadra 

Gindaba 

VR Gleyic Vertisols (Pellic, 

Eutric) 

haVR(pe,eu) 

Zalma VR Haplic Vertisols (Eutric 

chromic) 

haVR(eu) 

Wadra and 

Zalma 

NT Luvic Nitisols (Rhodic) lvNT(ro) 

Woynima 

Ambay 

NT Mollic Nitisols 

(Rhodic,humic) 

moNT(ro,hm) 

Woynima L1 Haplic Leptosols haLP 

All kebeles L2 Lithic Leptosols liLP 
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FIGURE 22: Soil map of Arbbisi and Ambaye Woynima kebeles 
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FIGURE 23: Soil map of Wadra and Zalma kebeles 
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7.9. Synthisis 
 

NT Similar soils on Burie & Jabi Deep, uniform, dark reddish brown clay with moderate 

structures and shiny ped faces (Woynima Ambaye( p1 & p2), Arbisi kebele(P1 & P2), 

Wadra Gendiba(P1) & Zalma Kebele P1), 2-5 percent slope, Well drained; moderately 

permeable; rapid infiltration. 

Diffuse to gradual transition, no abrupt colour change, More than 30 % clay, Silt-to-clay 

ratio less than 0.40. Moderate to strong nutty or polyhedric structure,  

The pH at Woynima Ambaye ranges from 5.14 to 5.57, which indicate that the soil 

reactions range from strong acid to moderately acid.  The average value is 5.35, 

indicating that the soils are strong acid. 

The pH at Arbisi Menfesawit ranges from 4.8 to 5.2, which indicate that the soil reactions 

range from very strong acid to strongly acid.  The average value is 5.0, indicating that 

the soils are very strongly acid. 

The pH at Wadara Gendaba (profile 1) kebele ranges from 4.9 to 5.07, which indicate 

that the soil reactions range fromvery strongly acid to strongly acid.  The average value 

is 4.98, indicating that the soils are very strongly acid. 

The pH at Zalma kebele (profile 1) ranges from 5 to 5.2, which indicate that the soil 

reactions range from very strongly acid to strongly acid.  The average value is 5.1, 

indicating that the soils are strongly acid. 

In general, pH values of the soils have a tendency to increase gradually with increasing 

depth. 

The cation exchange capacity of soils of Woynima Ambaye area ranges 42.8 to 87.6cmol 

(+)/kg soils. The average value is 65.2cmol (+)/kg., which is in high to very high range. 

The cation exchange capacity of soils of Arbisi Menfesawit area ranges 37 to 53cmol 

(+)/kg soils. The average value is 45c mol (+)/kg., which is in high to very high range.   

The cation exchange capacity of soils of Wadra Gendaba (profile1) area ranges 37.7 to 

38.3cmol (+)/kg soils. The average value is 38.0cmol (+)/kg., which is in high to very 

high range.   

The cation exchange capacity of soils of Zalma (profile1) area ranges 41 to 43cmol 

(+)/kg soils. The average value is 42cmol (+)/kg., which is in high to very high range.   

There is a direct correlation between CEC and texture of the soils studied. The analytical 

result indicates soils with fine textural classes have high value of CEC and base 

saturation for all profile pits.  The Cation Exchange Capacity is always nearly in the high 

to very high range.  

Base saturation is high. Organic carbon % and nitrogen % levels are both low. Nitrogen 

and available phosphorus are also low. Fertility is moderate with low organic carbon %, 

but low organic carbon% level could be increased by mulching.  For a detailed typical 

profile description and chemical and physical characteristics the reader is referred to 

Tables and description part of this report. 

The mimimum and maximum available P content is ranges 8.1(Arbisi) and 24.8ppm at 

Woynima Ambaye.The soils are non-calcareous, non-saline and non-sodic. 
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Vertisols are found in lowlaying of Wadra Gendaba and Zalma kebeles. This soil unit is 

developed on concave basin formed from basalt parent rocks or from the alluvium/ 

colluviums depssit parent material derived from these rocks. Slopes range from 0 to 2 % 

but mainly 0 t0 1%. The soils are imperfectly to poorly drained, black to very dark grey 

(10YR2/1) clay textured throughout. The lower foot slopes of all kebeles are covered by 

Vertic Vertisols.  

The pH at Wadra Gendaba kebele (profile2) ranges from 5.6 to 6, which indicate that the 

soil reactions aremoderately acid.  The average value is 5.8, indicating that the soils are 

moderately acid. 

The pH at Zalma kebele (profile2) ranges from 4.9 to 5.4, which indicate that the soil 

reactions range from very strongly acid to strongly acid.  The average value is 5.15, 

indicating that the soils are strongly acid. 

The cation exchange capacity of soils of Wadra Gendaba area ranges 44.0 to 56.0cmol 

(+)/kg soils. The average value is 50.0cmol (+)/kg and the cation exchange capacity of 

the soil at Zalma kebele (profile2) ranges 52.1 to 540cmol (+)/kg. The average value is 

53.05cmo l(+)/kg, which is in high to very high range. The organic carbon% is low.the 

related N% alaso low. The available P content (P-Olsen) is 24.2 mg/kg, & high 

exchangeable K. the soils are non-calcareous, non-saline and non-sodic. 

Cation exchange capacity (CEC cmol/kg) meaurments and derived base 

saturationpercentage (BS %) are important criterion in soil classification and can be used 

as assessment to the potential fertility of the soils and possible response to fertilizer. 

However, the use of Ammonium Acetate (NH4AC) at PH7.0 as a leaching agent in 

laboratory is determination which may results in an over estimation of CEC values for 

those soils with lower ph values and variable charge clay minereals. This is almost 

certainly the case here and actual CECs are probably lower. Heavier textured soils in the 

study area have very high levels of CEC possibly due to the presence of 2:1 lattice caly 

mineral and would be therefore respond better to fertilizer applications. Most of the soils 

in the study area have very high (>40cmol/kg) CEC levels. The soils of the area are 

normally good for agriculture from the CEC point of view. 
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 JABI-TEHNAN WOREDA 

 

8. General Description of the Jabi-Tehnan Woreda 
 

8.1. Location, population and geography 

 

This study was conducted on four kebeles in Jabi Tehnan Woreda of West Gojam zone 

Amhara Region, Ethiopia (Figure 7). It is one of the nine Woreda of west Gojjam 

administrative zone & it is bordered by nearly seven woreda. In the north by ‘Quarit’ and 

‘Sekella ‘woreda’’, in the east by ‘Denbecha’ and ‘Dega Damot’, in the west by ‘Bure’. It 

is located 180 km due south from the zonal capital and regional capital i.e. ‘Bahir Dar’ 

and 350 km north from the country capital Addis Ababa.  

The total area of the Woreda is estimated to be 1,169.54 km2 or 116,954 ha. (Source:  

woreda office of agriculture). The district divided into 37 rural kebeles four of them 

namely Jiga, Zeba Tsion, Jimat, and Mana Wust Gult is selected as project kebeles.  

The total population of the district in 2008 was estimated to be 277,590 / of which 

139,616 are male and 137, 9974 female (Source woreda plan and economy). Thus 

making the population density of the woreda 221 people per km2, which is greater that 

the regional average that is 177.4 person per km2. The district has 37 rural kebeles and 

2 urban kebeles. Majority or 94 % of the population i.e. 259,855 live in rural area and 

the remaining 6% that accounts about 17,724 live in urban area. The sex disaggregate 

data showed that of the total 259,866 resided in the rural area 131,773 are male and 

128,093 are female, from the total urban population 7,843 are male and 9,881 are 

female 

 

8.2. Infrastructure/ accessibility 

 

The highway from the country capital Addis Ababa to the regional capital Bahir Dar is 

across the woreda capital Finote selam. This same highway cross one of the project 

kebele i.e. Jiga so it is accessible the whole year, while the two project kebeles namely 

Jimat and Zaba can be accessed only during the dry period because the dry weather 

roads become impassable/muddy/ during the rainy season. And of course, Mana which is 

the fourth project kebele has all weather gravel road from the main highway and can be 

accessed all year round. 
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 Figure 24: Location map of Jabi Tehnan Woreda 

According to the woreda office of agriculture the topography of the woreda is classified 

as 65% plain, 15% mountainous, 15% undulating and 5% valley. The study area is part 
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of the Blue Nile river basin and lies in the upper Weyna Dega agro-ecological zone. The 

land around the study area is exclusively used for traditional agricultural purposes, 

primarily crop production and cattle rising.  

Natural vegetation has almost disappeared in this area, although some bushes and 

woody trees can still be observed. these include Hagenia abyssinica(Koss in Amharic), 

Acacia S.P.(Grar), Bamboo(Kerka), Rubus aretalus(Enjor), Schefflera 

abyssinica(Getems), Augaria salicifolia(Koba), polystacha (Anfar), Erythrina 

tomentosola(Homa),Embelia schimperia(Enkok), Bersama abyssinica(Azamera), and 

Rosa abyssinica(Kega; see Woldemariam Kelecha, 1965). The altitude of the woreda 

ranges between 1500 & 2300 meter above sea level. The majority of the area lies in the 

higher altitude range closer to 2,300 thus making the area to be dominated by mid-

altitude area and according to the traditional classification of agro-ecology 88% of it is 

grouped under Woyina Dega and the remaining 12 % classified as ‘kolla’. The 

temperature of the ‘woreda’ ranges between 14 0c and 320c with the average annual 

temperature of 320c. The rain fall distribution of the ‘woreda’ is characterized by uni- 

modal one that lasts for three months from mid-May to mid-September. The average 

annual rainfall distribution is 1250 mm/annum.  Four of the project kebeles are found in 

the ‘Woyna dega’ or mid latitude area. In addition they are laid within similar agro-

ecology and similar temperature as well as rainfall distribution. 

 

Since the majority of the population, live in the rural area with crop production as a main 

livelihood option, arable land constituted the largest portion of the ‘woreda’ land use 

type cultivated land account 49.8% (58,262 ha), Cultivable land account 4.4% or 5,208 

ha, Natural forest covers account 5.5 % or 6,502 ha, Bush land /scrub land and or 

natural pasture accounts 17.6% or 20,662 ha, Settlement account 9.3% or 10,931 ha 

and Others account 13% or 15,389 ha 

Crop production covers a wide range of crops which include both cash and food crops. 

The crops grown include: maize; finger millet, pepper, teff, wheat, faba bean, potato, 

barley and niger seed under rain fed. While potato, pepper, barley, shallot, garlic, coffee, 

hope and banana are the major crops grown in the ‘woreda’ under irrigation and other 

perennial and annual horticultural crops also cultivated using irrigation. Chickpea and 

grass pea also cultivated on vertisol using residual moisture after teff. Generally 

production practices are poor; for instance the use of unimproved, low yielding cultivars 

is common. Most annual crops are established by broadcast method while row planting is 

adopted for maize and pepper only. 

 

8.3. Description of the studied kebeles 

 

8.3.1. Jiga Kebele 

 

The study area is found within Jabi Tehnan woreda. the majority of the Jiga kebele fall 

under gently sloping land (2-5%) followed by sloping land (5-10%) and very gently 

sloping land(0-2%). The area coverage of the kebele is 1508.6ha (46.7%), 1459.4ha 

(45.2%) and 158.7(4.9%) for gently sloping, sloping and very gently sloping lands 

respectively. The dominant geology or parent materials of the soils of the study is similar 

to other mentioned kebele and  comprises the ‘Plateau volcanic’ consisting of 
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extensively, horizontally bedded, massive generally basaltic lava flows that cover the 

plateau in the regional geology indicated by the aphanitic basalt. 

 

 

 

FIGURE 25: Slope map of Jiga Kebele 

 

 

8.3.2. Mana Wuste Gult Kebele 

 

The study area is one of the kebele and one of agricultureal potential area in the woreda. 

It is located to the south of other project kebele Zaba bordering it, and thus most of the 

environmental and socio - economic conditions showed great similarity. 
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The main economic activity for the Keble is small-scale mixed farming of crop and 

livestock production. With the major crops maize, finger millet, pepper, teff, wheat, faba 

bean, potato, barley. Livestock production system is also traditional one, most breeds 

and production systems are multipurpose, supplying draught power, milk, meat, skin 

and hides. The manure from animals, particularly from large ruminants, serves as fuel 

and can be used as fertilizer in the form of compost manure.   

The dominant geology or parent materials of the soils of the study is similar to other 

mentioned kebele and  comprises the ‘Plateau volcanic’ consisting of extensively, 

horizontally bedded, massive generally basaltic lava flows that cover the plateau in the 

regional geology indicated by the aphanitic basalt. 

 

 

FIGURE 26: Slope map of Mana Wuste gult and Zeba Tsion kebele 

8.3.3. Jimat Kebele 

 

The study area is found within Jabi Tehnanworeda and consistes of two-third of flat and 

undulation land with a slope gradient between 0-10 percent. Some hilly and river gourge 

lands with a slope gradient between 10-15 % is found in the higher and lower altitudinal 

zone. The majority of the Jimat kebele fall under sloping land (5-10%) followed by 

gently sloping land (2-5%). The area coverage of the kebele is 1128.0ha (45.3%) 

and1122.6ha (45.1%) for sloping and gently sloping respectively.  
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Mixed farming system of crop and livestock production is the major economic activity 

with crop production dominant source of income. Rain fed crop production account the 

larger share of income, irrigation agronomy also mostly perennial coffee, hope and 

banana also contribute. Livestock production system that provides various products like 

milk, meat, skin and hides, and eggs are practiced in the area. Manure from domestic 

animals gives additional advantage as fuel and can be used as fertilizer in the form of 

compost and manure 

The dominant geology or parent materials of the soils of the study is similar to other 

mentioned kebele and  comprises the ‘Plateau volcanic’ consisting of extensively, 

horizontally bedded, massive generally basaltic lava flows that cover the plateau in the 

regional geology indicated by the aphanitic basalt. 

 

 

 

FIGURE 27: slope map of the Jimat Kebele 

 

 

8.3.4. Zeba Tsion Keble 

 

The area is one of the kebeles found within the woreda and consiste of two-third of flat 

and undulation land with a slope gradient between 0-10 percent. Some hilly and river 

gourge land with a slope gradient between 10-15 % is found in the higher and lower 

altitudinal zone. the majority of the Zeba Tsion kebele fall under gently sloping land (2-

5%) followed by sloping land (5-10%) hence majority of the land have plain topography. 

The area coverage of the kebele is 749.3ha (52.5%) and 600.3ha (42.1%) for gently 

sloping and sloping respectively.  

Major crops grown by rain fed agriculture include; maize, finger millet, pepper, teff, 

wheat, faba bean, potato, barley and. While potato, pepper, barley, shallot, garlic, 

coffee, hope and banana are the major crops grown under irrigation and other perennial 

and annual horticultural crops also cultivated using irrigation. Livestock production 
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comes next to crop production with most of the breeds and production systems are 

multipurpose, supplying draught power, milk, meat, skin and hides.  

The dominant geology or parent materials of the soils of the study is similar to other 

mentioned kebele and  comprises the ‘Plateau volcanic’ consisting of extensively, 

horizontally bedded, massive generally basaltic lava flows that cover the plateau in the 

regional geology indicated by the aphanitic basalt. 
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FIGURE 28: Slope map of Zeba Tsion Kebele 
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8.4. The Soils-landscape of the Jabi-Tehnan Woreda 
 

The soil type of the woreda is classified as 60% red soil, 25% brown, and 15% black 

soil. And the soil fertility can also be grouped as 27% fertile, 71 % medium and 2 % 

infertile (source: woreda office of agriculture). The presence of well-developed fertile soil 

is considered as one of the potential of the woreda with respect to increasing the 

productivity of small holding farmers. 

With regard to landscape, the area is relatively dominated by flat type of landscape 

which accounts to 65% and the remaining 15%, 15% and 10% constitute mountain, 

undulating and gorge landscapes respectively. Accordingly, the area is well known and 

suitable to agricultural production potential especially for crop production. 

There are three soil colour types and fertility status. Red soil is the dominant one 

followed by brown and black. Regarding fertility status, farmers categorized it as 

fertile”Kelz”, medium and low fertile”Bork”. Most of red soil is the one that most of the 

farmers would like to have. 

As confirmed during survey period, regarding soil morphology and soil genesis different 

soil types were identified at four kebeles within the Jabi Tehnan woreda such as Nitisols, 

Vertisols and Leptosols. 

Majority of Mana Wuste Gult, Jiga, and Jimat and Zeba Tsion kebeles are covered by 

humic Nitisols.This unit occupies a relatively large area of some 7675.84ha (58.7 % of 

total study kebele areas). Sever soil erosion, especially in upper part of the kebele which 

has undulating land feature, was mentioned as a serious problem. Declining soil fertility 

is a critical problem raised by the farmers. They perceived that fertility of their soil 

decreased after they started to use inorganic fertilizer.  

Vertiosls are are found in the depression plain. The unit occupies some 4592.64ha 

(35.1% of the entire areas). It describes the flat decandation basin soils, with slope of 0 

to 2 %, developed onrecent alluvium parent material deived mainly from basalt rocks. 

Bedrocks are at a depth of more than 2 meters. Due to its lower topographic position a 

big percentage of the landform suffer from waterlogging. The dominant attribute of these 

soils is their prolonged saturation with water, associated with lack of aeration, on 

unfavourable root environment and poor conditions for soil fauna. 

As described above 65 to 70 % of the area are covered by black color Vertisols. This 

Vertisols are occurs extensively throughout Jiga and Jimat kebelesespecially at lower foot 

slope and valley bottom. They are cracking clay soils developed in-situ or from old 

alluvium that has weathered to montmorillonitic clay with distinct shrink-swell 

properties. Two soil types have been identified. Vertic Vertisols and Gleyic Vertisols are 

all black or very dark grey to at least 0.3 m. Although the Vertisols are moderately fertile 

they are under-utilised because of poor access and cropping difficulties caused by poor 

surface drainage in the rainy season.  

Land cover is short wetland grasses, reeds and sedges. It is mainly used for extensive 

grazing. The soils are not suitable for irrigated and rainfed agriculture but are marginally 

suitable for introduction of pasture. The major obstacle to the utilization of these soils is 

the necessity to install adrainge system, either designed to lower the graondwater table 

or to intercept seepage or surface runoff water. 
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This mapping unit covers some 804.2.62ha (6.2% for the entire areas). It occurs where 

undulating to steep river channels and isolsted small hillsideslope are prominent, and of 

sufficient extent to be mapped. Bed rock is at a depth of 10 to 30cm. the unit is an 

association of somewhat excessively drained, shallow to very shallow, medium textured, 

Leptosols with severe rill and gully erosion.  

This unit is mainly used for grazing and browsing. The area is not suitable for rainfed 

farming due to mainly to excessive erosion and presence of abundant stones and 

rockoutcrops. The main management requirement for this unit is the introduction of 

appropriate conservation measures. 

 

8.5. FAO Soil Classification 
 

The FAO (2006) classification of soil types is based on the description and analyses of 

the soil profiles that represent the soil types identified during the auger survey. 

Classification is based on the upper 1.2 m of soil. The soil classification of each auger 

and profile is given in Annex A and Annex C respectively, and given fully by soil type 

and soil phase in Table 8. The FAO WRB classifies soil types and phases, not map units, 

which usually contain more than one soil type or phase. 

 

Table 8:WRB2006 soil classification (Jabi tehnan) 

Kebele 

name 

Soil 

type 

Prefix Qualifiers  Reference Soil Group  (Suffix 

Qualifiers) 

Jiga VR Gleyic Vertisols (Pellic, Eutric) haVR(pe,eu) 

Jimat VR Haplic Vertisols (Eutric chromic) haVR(eu) 

Jiga and 

Jimat 

NT Luvic Nitisols (Rhodic) lvNT(ro) 

Mana 

Wuste Gult 

NT mollic Nitisols (Rhodic,humic) moNT(ro,hm) 

Mana L1 Haplic Leptosols haLP 

Jiga and 

Jimat 

L2 Lithic Leptosols liLP 
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FIGURE 29: Soil map of Burie and Jabi Kebles 
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Figure 30: Soil map of Jimat and Jiga Kebeles 
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8.6. Synthesis 
 

Nitisols found within the study kebeles are similar with soils found in Burie woreda. 

These soils have Very deep, uniform, dark reddish brown to dusky red clay with 

moderate structures and shiny ped faces Mena Wuste Gult (p1 & p2), Zeba Tsion (P1 & 

P2), Jiga (P1) & Jimat Kebele P1) covered by nitisols. Majority of the study soils fall 

within 2-5 percent slope. Well drained; permeable. Diffuse to gradual transition, no 

abrupt colour change, more than 30 % clay,  Silt/clay ratio less than 0.40, as obserbed 

both profiles have moderate to strong nutty or polyhedric structure. 

The pH at nitisols (Mana Wuste Gult kebele) ranges from 4.77 to 5.24, which indicate 

that the soil reactions range from very strongly acid to strong acid.  The average value is 

5.05, indicating that the soils are strong acid. 

The pH at nitisols (Zeba Tsion kebele) ranges from 5.4 to 5.7, which indicate that the 

soil reactions range from strong acid to moderately acid.  The average value is 5.5, 

indicating that the soils are strong acid. 

The pH results at nitisols (Jiga kebele) (profile 1) ranges from 5.1 to 5.3, which indicate 

that the soil reactions are strong acid.  The average value is 5.2, indicating that the soils 

are strong acid. 

The pH at Jimat kebele (profile1) ranges from 5.1 to 5.8, which indicate that the soil 

reactions range from strong acid to moderately acid.  The average value is 5.45, 

indicating that the soils are strong acid. 

In general, nitisols found within all kebeles have strong acid pH values.  

The cation exchange capacity of soils of ManaWuste Gult area ranges 36.9 to 44.9cmol 

(+)/kg soils. The average value is 40.9cmol (+)/kg., which is in high to very high range. 

The cation exchange capacity of soils of Zeba Tsion area ranges 26.0 to 37cmol (+)/kg 

soils. The average value is 31.5cmol (+)/kg., which is in high to very high range.   

The cation exchange capacity of soils of Jiga area (Profile 1) ranges 39 to 40 cmol (+)/kg 

soils. The average value is 39.5cmol (+)/kg., which is in high to very high range.   

The cation exchange capacity of soils of Jimat area (profile 1) ranges 41 to 49cmol 

(+)/kg soils. The average value is 45cmol (+)/kg., which is in high to very high range.   

There is a direct correlation between CEC, org C and texture of the soils studied. The 

analytical result indicates soils with fine textural classes have high value of CEC and base 

saturation for all profile pits.  The Cation Exchange Capacity is always nearly in the high 

to very high range. 

Base saturation is high. Organic carbon % and nitrogen % levels are both low. Nitrogen 

and available phosphorus are also low. Fertility is moderate with low organic carbon %, 

but low organic carbon% level could be increased by mulching.  For a detailed typical 

profile description and chemical and physical characteristics the reader is referred to 

Tables and description part of this report. 

Vertisols found in low lying, flat areas deep, poorly drained, heavy cracking clay soils 

(Vertisols) are dominant. These soils are found in Jiga and Jimat kebelles. Vertic 

Vertisols are dominated soils in the Jiga kebele where as gleyic Vertisols are obsrbed in 

the Jimat kebele. Both have very deep soil depth, black or very dark grey cracking clay, 
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nearly level topography, Slope (0-2%), Impermeable wet, very rapid infiltration via 

cracks when dry. 

The laboratory analysis showed that vertic Vertisols at Jiga Kebele (p2) have slightly and 

moderatelt alkaline (pH7.7 – 8.0). High CEC average (76.5cmol (+) kg-1) and high 

exchangeable Ca and Mg and virtually base-saturated. The organic carbon contents and 

related total N contents are low as well. The available P content (P-Olsen) is 7.6 mg/kg, 

but moderate exchangeable K content. The soils are non-calcareous, non-saline and non-

sodic. 

Gleyic Vertisols (glVR-P2) found within the Jimat kebele also have very deep soil depth, 

impermeable layers , low infiltration capacity, poor drainage, poor wakability and almost 

similar topography  to Jiga kebele, however there are some variation in Ph and other 

chemical properties, which means have strong acid Acid to moderately acid (pH 5.1 – 

5.8). The cation exchange capacity is high CEC (36 – 56 cmol (+) kg-1) and 

exchangeable Ca and Mg, and about 40-54% base-saturated. The organic C contents 

and the related total N contents are low as well. The available P content (P-Olsen) is 10 

mg/kg & high exchangeable K. the soils are non-calcareous, non-saline and non-sodic. 

Physically the verisols are difficult to manage: very hard when dry and very sticky when 

wet. Yet farmers like the Vertisols because of their good fertility status. It is quite likely 

that most crops will respond to N containing fertilizers. 

Cation exchange capacity (CEC cmol/kg) meaurments and derived base saturation 

percentage (BS %) are important criterion in soil classification and can be used as 

assessment to the potential fertility of the soils and possible response to fertilizer. 

However, the use of Ammonium Acetate (NH4AC) at PH7.0 as a leaching agent in 

laboratory is determination which may results in an over estimation of CEC values for 

those soils with lower pH values and variable charge clay minereals. This is almost 

certainly the case here and actual CECs are probably lower. Heavier textured soils in the 

study area have very high levels of CEC possibly due to the presence of 2:1 lattice caly 

mineral and would be therefore respond better to fertilizer applications. Most of the soils 

in the study area have very high (>40cmol/kg) CEC levels. The soils of the area are 

normally good for agriculture from the CEC point of view. 

From the laboratoty dara can concuded both kebeles falls within very strong acid to 

strong acid Acid. 

The exchangeable K at surface layer of Nitisols is 1.2cmol (+)/kg and 0.1cmol (+)/kg 

(Jiga), 2.08cmol (+)/kg (Mana Wuste Gult), 1.4cmol (+)/kg (Jimmat) and 0.5cmol 

(+)/kg (Zeba Tsion). Potassium is considered as abundant nutrient in tropical Nitisols 

where kaolinite is the dominat clay mineral and often it is given little attention (Sanchez, 

1976). Yihenew Gebreselassie (2002) reported that Nitisols of Finote Selam have highest 

levels of exchangeable K (0.946cmolckg-1) followed by similar soils of Mota 

(0.714cmolckg-1) and   0.700cmolckg-1). Based on the rating of Berhanu (1980), 

exchangeable K 0.1cmol (+)/kg & 1.4cmol (+)/kg at Vertisols of Jiga and Jimat areas 

have very low and high (annex C). The low content of the soils may result from the 

nature of the parent materials. Also, it has been indicated that montimorillonite minerals 

have appreciable k in a fixed state (Raheja, 1966; Aequqye and Owussu-Bennoah, 

1989). Therefore, since such fixation also means high k buffering capacity, the low k 

content per se may not be enough to warrat any inadequacy for plant growth in the solis 

under study. 
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Despite the dark colored of the soils organic carbon and total Nitrogen contents of the 

sites were low. Organic carbon and TN decreased with profile depth at all sites.  Organic 

C contents at Jiga kebele Profile no.1(P001) is 2.2% and profile no.2(P002) has (3.7 %), 

Mena wuste gult kebele Nitisols (1.6%), Jimat Kebele (3.6-4.8%) rating medium OC and 

at Zeba Tsion kebele have 1.7 to 3 %  low organic carbon.  The organic carbon content 

is decreasing with the profile depth. Yihenew Gebreselassie (2002) reported that Nitisols 

of Adet (1.66%) and the Nitisols of Merawi (3.4%) and FinoteSelam (3.4%) have 

relatively higher OC contents. Hence the result is almost reliable.  

The total Nitrogen contents at Jiga kebele Mollic Nitisols (Rhodic) become 0.12% and 

Vertisols (0.22 %), Mena wuste gult kebele Nitisols (0.19%), Jimat Kebele Nitisols (0.17-

0.22%) relatively medium Nitrogen content and at Zeba Tsion kebele Nitisols have 0.08 

to 0.15 % low nitrogen content.  Nitrogen content are similarly trends like organic 

carbon contents decreasing with the profile depth.  

As has been pointed out by Brady (1984), the surface soils had wider C: N ratios than 

the corresponding subsoils under vertisols at Jiga kebele (Annex C). The wider range in 

the surface soils may be attributed partly to crop removal and denitrification resulting 

from a combination of impeded drainage and excess rains (Finck and Venkateswarlu, 

1982). Carobon: Nitrogen ratios at the surface become 17 and 9 at subsurface. This 

value was within the range of 11-18 C: N ratios reported for some Vertisols of Ethiopia 

(Desta, 1988). Generally, the low organic C and TN and wider C: N ratio of the surface 

soils suggest that nitrogen would be limiting crop yield on this soils, as on many 

Ethiopian Vertisols. In addition the obtained results showed that both organic carbon and 

nitrogen contents are very critical not only for Vertisols but also for all identified soil 

types (Luvisols, Nitisols…). The trend in TN distribution within the pedons was similar to 

OC implying that the organic matter was the major source of TN in the soils investigated. 

According to Konnovora et al. (1966), organic matter accounts for between 90 and 98 % 

of soil nitrogen. 

The available phosphorus content at Jiga kebele luvic Nitisols (Rhodic) become 6.6% and 

Vertisols (8.1 %), Mena wuste gult kebele Nitisols 14.1mg/kg at (P001) and 16.1mg/kg 

at (P002),Jimat Kebele Nitisols(2.9-10%) rating medium OC and at Zeba Tsion kebele 

Nitisols have 7.7 to 13.7 %  low Phosphorous content. Yihenew Gebreselassie (2002) 

has reported that available P at Bichena and Injibara areas have 1.53ppm and 9.5ppm 

respectively. Tekalign Mamo and Haque (1991) reported that 8ppm P was the critical 

level for Ethiopian soils when assessed by the Cate and Nelson methods.  

Ethiopian soils, particularly Nitisols and Luvissols, were more acidic soils, are reported to 

have low phosphorus content. This is due to, not only the inherently low available P 

content, but also the high fixation capacity of the soils.   

Almost all crops grown on these soils will respond to N and P fertilizers. Care should be 

taken not to use acidifying fertilizers. 

Proper organic matter management is crucial for all soils. Returning of crops residues, 

rotation of crops with green manure and the application of organic manure or compost 

(if and when available) will maintain soil health and organic matter levels. 

The large areas with (very) shallow and stony soils (Leptosols) on moderate to steep 

slopes and slopes of gorges are best left to nature. In this way natural vegetation can 

develop and protect the soil against erosion. 
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9. Conclusions and Recommendations 
 

9.1. Conclusions 
 

The study areas are highly heterogeneous in terms of soils, giving opportunities in terms 

of land use for the population. This study revealed that the Burie and JabiTehnan areas 

are quite similar in terms of soil formation; and have Nitisols and Leptosols on the slope 

side and river gorge, as observed on th footslope of the soils within the Soil Catena soil 

type become changed interms of soil color, formation and soil depths. At downstream 

Vertisols are become dominanted especially on Wadra Gendaba and Zalma kebeles at 

Burie and Jiga and Jimat Kebeles at Jabi Tehnan woredas. 

Mecha and Achefer woredas also have similar formation and have almost similar slope 

and similar climate. They both have Luvisols, Nitisols and Leptosols, in the sloping areas. 

In addition to the river valleys, the study area has small inselbergs and hilly areas 

having Leptosols. These late soils have physical limitations for agriculture purposes.  

The middle part of the Shime and Gelawdewos Keble having more developed soils such 

as Luvisols. However, at many places Leptosols are distributed with physical limitations, 

especially in terms of depth.The Lower Qorata and Jigna kebeles at dera woreda are an 

areas prone to floods mainly due to their geomorphological context. The soils formed in 

this region are largely due to the landscape characteristics.  Consequently, most of the 

soils in this region are grey Vertisols. Small patches of Leptosols can also be found 

mainly in small hilly areas. The soils of this region are prone to annual flooding, which 

contributes to its formation and status. Poor internal drainage is the most difficult 

processes to take into account. The soils in this area have strong limitations for 

agricultural activities. 

Obsrvations made in the field, literature review and interviews with farmers, indicate 

that the main causes of soil erosion in the study woredas are: intensive rainfall, 

steepness of land slope, de-vegetation of land, cultivation of steep slopes, overgrazing 

and deforestation.  

The reddish brown soils, although clayey, have good physical characteristics and are well 

suited for irrigation especially at Mecha woreda irrigation is practicing well and rainfed 

agriculture for the rest study woredas as long as fertilizer and other agricultural inputs 

such as lime are readily available. 

Soil degradation dominated by erosion. Contiuuing soil erosion will decrease the soil 

moisture capacity and plant nutrient supply, especially for shallow soils. Farmers are 

aware of the problem, but because it is a long-term processes it is over shadowed by the 

immediate food production needs. On sloping land soil erosion is very severe and it is 

necessary to introduce soil conservation practices to prevent encroachment of gully 

erosion into potentially rainfed and irrigable lands. 

Farmers described that yields are declining because soils are exhausted. Determing 

factors are the low natural fertility of most soil types, reduced length of fallowing period 

which is needed to maintain/restore soil fertility, the insufficient availability of corral 

manure, especially in the low and intermidate zones, and the high cost of inorganic 

fertilizers.  

Levels of soil organic carbon are everywhere low. A good organic content takes time to 

build-up and is crucial to promote good structure, permeability, water-holding and 
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nutrient-retention. Organic matter conservation is the single most important factor to 

improve soil fertility. Level of available phosphorous is low in most part of the study 

areas. Sothat both Woredas require P fertilization. 

9.2. Rcommendations 
     

To over come the major soil related production constarints, farmers should aim 

semultuneously at improved organic matter management; optimal plant nutrient cycles, 

soil and water conservation, and an ecological and economic use of soil amendments and 

fertilizers. This combined package of soil management techniques, indicated as an 

integrated soil management approach is needed to develop an ecological sound 

agriculture. Some practical recommendations included the following:- 

 A more efficient use of the present irrigation systems in the low and intermedient 

altitudinal zone(Mecha, Ahuri keltafa, etc) 

 The possibilities of increasing the soil organic matter content should be studied 

for the soils in the lower and intermedient zone. An improved use of local 

available organic fertilizer types should be evaluated with the farmers. 

 The high zone, at present increasingly used for arable land, should be reserved 

for natural pasture land and the growing of potatoes should be reduced in order 

to prevent the degradation of the land by water erosion and soil mining. 

 In large parts of the study areas, anti-erosion measures are an obligation for the 

insufficiently protected agricultural fields. A re-introduction of proven traditional 

techniques should be maximally supported by governmental and non-

governmental programs. 

This study should be clearly understood to be a preliminary compiled soil map and soil 

data collection for the study areas. More soil profile pits should be and soil data update is 

recommended.  

The present study was carried out with minimum soil profiles hence, the soil profiles in 

the study areas were not adequately investigated due to time constraints and level of 

study. This prompted the over-reliance on old soil data. It is recommended that further 

work be done at appropriate times to update the current map. More sampling density 

work is especially recommended to augment the existing database. 
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