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On-Farm Phenotypic Characterization of Indigenous Cattle and Their 

Production System in Babile District, East Hararge Zone, Oromiya 

Regional State, Ethiopia 

ABSTRACT 

The study was conducted in Babile district of Oromiya Regional State, Ethiopia, with the 

objective to identify and phenotypically characterize indigenous cattle populations and their 

production systems in the study area. Field studies and collection of data were carried out 

through semi-structured questionnaire, focus group discussions, key informants, observations 

and linear body measurements of sample cattle and secondary data collection from different 

sources. A total of 90 households were randomly selected for semi structured questionnaire 

interview and 150 cattle were sampled for morphological description and linear body 

measurements. SAS and SPSS software were used to analyze the data. The study result 

revealed that the average cattle herd size was 6.32±4.66 heads per household. The main 

purposes of keeping cattle in the area were milk production, draught power, income 

generation and meat production. The dominant coat color in both female (34%) and male 

(50%) was white followed by grey (32% and 24%) in female and male, respectively. The age 

at first calving of cattle of the area was 5.89±0.50 years. The calving interval (CI) of the cow 

was estimated to be 18.67±6.20 months. The average reproductive life time and number of 

calves born per female were found to be 11.53±1.65 years and 5.47±0.89 calves, respectively. 

Natural mating is the main breeding system in the area. The main sources of breeding bull 

were own herd (25.6%) and own and neighboring herd (74.4%). The effective population size 

and inbreeding coefficient were estimated to be 123.67 and 0.4%. The main traits of cattle 

preferred by the community were coat color, carcass yield and milk yield. The main cattle 

feed resource in all seasons is natural pasture obtained from community grazing land. The 

major cattle production constraints were feed and water shortage and diseases. The main 

cattle diseases in the area were trypanosomiasis, pasteurellosis, parasites (external and 

internal), blackleg, and foot and mouth disease. The current study result indicated that 

Indigenous cattle reproductive performance was low. Therefore, it could be concluded that 

designing appropriate breed improvement programmes with the participation of the 



 
 

xv 
 

community and implementation of full package improvement (feed, health and management) 

cattle productivity in the study area shall be improved.   

 

Keywords: Babile district, phenotypic characterization, Production constraints, production 

system. 

  

  



 

1. INTRODUCTION 

 

Ethiopia is believed to have the largest livestock population in Africa. Results of the latest 

livestock population census showed about 56.71 million cattle (CSA, 2014) which are widely 

distributed across diverse agro ecological zones of Ethiopia and not been fully exploited.  

 

Apart from the large cattle population widely distributed throughout the country, the multiple 

function and service of cattle are crucial in the livelihoods of farmers and pastoralists. They 

serve as sources of milk, meat, hide, draft power and manure as well as contribute to nutrient 

recycling at the farm level (Felleke and Gashaw, 2001). Moreover, at the level of the national 

economy, the livestock sector contributes 26 percent of the agricultural gross domestic 

product (GDP) and 12 percent to the national GDP (CSA, 2008/09).  

 

Based on the available information as summarized in Domestic Animal Genetic Resources 

Information System (DAGRIS) database (DAGRIS, 2011) there are 33, 14 and 9 

phenotypically characterized indigenous cattle, sheep and goat breeds in Ethiopia. Although 

this figure shows an increase in number of recognized indigenous cattle breeds before, the 

current state of knowledge on characterization of farm animal genetic resources in Ethiopia 

shows that there is inadequate breed level characterization information while the country is 

widely known  to  possess  a  large  population  of  livestock  with  enormous  diversity  in  

specific attributes.  

 

Phenotypic as well as genetic characterization of indigenous livestock genetic resources 

provides the basis for any livestock development intervention. Sustainable utilization of local 

breeds is the best means of conserving these genetic resources. The first essential step towards 

sustainable utilization of these resources is to identify the major breed types, establish their 

population size as well as their geographical distribution and describe their typical qualitative 

and quantitative phenotypic traits (Enyew and Workneh, 2002).  

 

Awareness on the need for genetic conservation of indigenous livestock genetic resources all 

over the world was initiated (Cunningham, 1992). Breed identification, estimation of their 
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population size, documentation of their common uses and description of the management 

systems in which they are maintained are the first information to be assessed before 

improvement and conservation of animal genetic resources (Rege and Lippner, 1992). The 

conservation and sustainable utilization of agricultural biological diversity makes a key 

contribution to food security and poverty alleviation, through its application to improve 

agricultural productivity. It is generally accepted that considerable amount of genetic diversity 

within and between populations is found in the developing world. Recently, loss of genetic 

diversity within indigenous breeds has been a major concern (Zewdu et al., 2013). 

 

In order to ensure proper conservation and utilization of indigenous breeds, it is necessary to 

evaluate genetic variations that exist within and among breeds. A large proportion of 

indigenous livestock populations in the developing world have not yet been characterized or 

evaluated at phenotypic and genetic levels. Works have been done on characterization of 

cattle in the country (Zewdu, 2004; Getinet 2005; and Takele 2005,). Many researchers have 

worked on phenotypic and genetic characterization of cattle in Ethiopia but there is no study 

done to characterize cattle population in Babile District. These indigenous cattle population 

inhabit in Babile district of Eastern Hararge zone of Oromiya region in Eastern Ethiopia 

where traditionally they are used for meat, milk and draught purposes; and they are 

traditionally known to have good potential for milk and meat production in the study area. 

Therefore, the current study is designed to address the following objectives: 

 

General Objective 

 

To identify and phenotypically characterize indigenous cattle populations and their production 

practices in Babile district of Eastern Hararge zone of Oromiya Regional State. 
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Specific Objective 

 

 To identify utility, trait preferences and production constraints of the proposed cattle 

population in Babile District.   

 To evaluate quantitative, qualitative, reproductive and adaptability traits of the cattle 

population in the study area. 
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2. LITERATURE REVIEW 

 

2.1. Origin and Domestication of Cattle 

 

Domestication of farm animal species was initiated some 12,000 years ago when people 

began maintaining animals for work power, food, fibre, and other agricultural uses. Today 

about 40 mammalian and avian species have been domesticated, and are all important for food 

and agriculture. But, the majority of the world’s livestock production is derived from only 14 

species which comprise some 5,000 breeds (FAO, 1998).  

 

The family of animals that includes all types of domestic cattle is known as the Bovidae. They 

are the dominant family of hoofed mammals and one of the most recent to evolve (Payne, 

1990). There are various opinions on the origin of domestic cattle. Some authors claim that 

they are of monophyletic origin, while others favor a polyphyletic origin (have passed through 

many stages of development). At present the most widely favoured view is that modern cattle 

are derived from two wild forms of the auroch, the large auroch and the small auroch.  Fossil 

evidence shows that the large auroch (Bos taurus primigenius) was once numerous all over 

Europe, Western Asia and North Africa. On the other hand, the small auroch (Bos taurus 

brachyceros europeus) was short-horned and was once an inhabitant of Central Europe 

(Sasimowski, 1987).  Cattle played an important part in Greek mythology. The great ox, or 

aurochs, Bos primigenius, which Caesar mentioned in his writings, is generally considered as 

one of the progenitors of our modern-day breeds. This was a very large animal, described by 

Caesar as ‘approaching the elephant size but presenting the figure of a bull. Another 

progenitor of our modern breeds is Bos longifrons, a small type, with a somewhat dish like 

face (Legates and Warwick, 1990). 

 

According to Payne (1990), there are three types of domestic cattle in the world. The most 

numerous and important are the Bos taurus and B. indicus breeds that appear to be variants of 

one species as they possess the same number of chromosomes and interbreed each other. The 

third type of cattle is localized in South and Southeast Asia derived from the gaur (Bibos 

gaurus) and/or the banteng (B.banteng). 
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The  indigenous  cattle  breeds  in  Ethiopia  originated  from  the  migration  of  Hametic 

Longhorn from Egypt along the Nile valley and humped Zebu from India through the Horn of 

Africa.  Interbreeding between the Hametic Longhorn and the Zebu resulted in a third breed, 

the Sanga, which spread to the southern part of the continent. A second invasion of Zebu 

cattle is believed to have led to the displacement of the Sanga and, in some areas, 

interbreeding with the Sanga to form the intermediate Sanga/ Zebu or Zenga breed (Epstein, 

1957). 

 

2.2. Animal Genetic Diversity and Its Use 

 

The concern for conservation of livestock diversity arises because the majority of rural and 

urban  households  in  developing  countries  like  Ethiopia  depend  directly  upon  genetic 

species and ecosystem biodiversity for their livelihoods. Apart from applying part or whole of  

the  daily  needs  for  food,  many  risk-prone  peasant and pastorals livelihood  systems  need  

animal genetic resources that are capable of performing the various production, input and 

socioeconomic  functions,  i.e.  animal  genetic  resources  that  are  flexible  resistant  and  

diverse (Workneh et al., 2004).  

 

Despite the narrow species range, the animals used in agriculture represent an enormous 

breadth of biological diversity. Much of this diversity is undoubtedly due to the fact that, with 

the spread of settled agriculture to all sectors of the globe, specialized and adapted strains 

from each species have evolved for a wide range of environmental conditions. This great pull 

of diversity is now under threat. As development proceeds, livestock agriculture moves from 

subsistence to commercial farming systems.  Production objectives become more specialized 

and competitive pressures increase (Cunningham, 1992). 

 

As and when endangered breed populations are identified and if, following detailed 

evaluation, the breed is considered to have genetic uniqueness, preservation plans are drawn 

up. Indigenous genotypes may well be adequate and able to respond sufficiently to reasonable 

economic improvements in the system. Over many generations they have evolved to perform 

various functions under local conditions (Hall, 1992). 
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Indigenous livestock are well adapted to tropical conditions. They have a high degree of heat 

tolerance, are partly resistant to many of the diseases prevailing in the tropics and have the 

ability to survive long periods of feed and water shortage. These properties are genetic and 

have been acquired by natural selection over hundreds of generations. They are all essential 

for successful animal production in the tropics. Indigenous livestock represent a genetic 

resource which should not only be conserved for future use, but should also be fully exploited 

for short-term benefits (Syrstad, 1992). 

 

The term Animal Genetic Resources (AnGR) is used to include all animal populations, 

species, breeds and strains, particularly those of economic, scientific and cultural interest to 

mankind in terms of agricultural production for present or in the future. Indigenous livestock 

have, through natural selection, developed characteristics which make them well adapted to 

the environmental conditions under which they live and produce. Thus, indigenous breeds 

form a valuable genetic resource which needs to be maintained and improved as the basis for 

national livestock breeding programmes and policies. This is both an economic and a moral 

issue (Rege and Lippner 1992). 

 

A particular livestock breed can influence agricultural output through specific products that 

are more /or of high quality; particular combinations of products or product qualities; 

production of products more efficiently through lower input of feedstuffs, or lower quality 

inputs; easy care, possibly, through an adaptation to the  environment, resulting in longevity, 

reliable breeding of replacements and production of products, or good disease resistance; or 

its characteristics for management in special land areas as mountain pastures or swamps 

(FAO, 1998). 

 

Genetic diversity is more relevant in Africa where specific adaptive attributes of indigenous 

animal genetic resources are vital. The production systems depend not on external inputs, but 

on the capacity of genetic resources to thrive under unfavorable environment like extremes of 

climate, disease challenge, and poor plane of nutrition. Many of the existing breeds of Africa 

are, however, declining in numbers due to indiscriminate crossbreeding and gradual 

replacement by a few exotic and supposedly more productive breeds which, to be successful, 
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require high inputs, skilled management and comparatively benign environments. Moreover, 

it is not only these genetic resources and the production systems that they support are under 

threat but also the accompanying local knowledge, skills and culture of the communities 

(Enyew and Workneh, 2002). 

 

Whatever livestock genetic improvement plan is anticipated it requires the availability of well 

classified described and identified breeds or breed types since variability is the raw material 

on which breeders work with. Therefore, classification, description and identification of 

animal genetic resources are essential (Dereje, 2005).  

 

2.3. Animal Genetic Diversity and Characterization of Animal Genetic 

Resources 

 

Characterization is defined as the distillation of knowledge, which contribute to the reliable 

prediction of genetic performances of animal genetic resource in a defined environment and 

provides a basis for distinguishing between different animal genetic resources diversity and 

for accessing available diversity (FAO, 2012). The goal of characterizing livestock genetic 

resources is to gather information on the diversity and genetic merits of the resources that can 

be used to develop conservation and genetic improvement programs (Solomon et al., 2011). 

Characterization of animal genetic resources includes all activities associated with the 

description of animal genetic resource aimed at better knowledge of these resources and their 

state. Characterization by a country of its animal genetic resource will incorporate 

development of necessary descriptors for use, identification of the country sovereign animal 

genetic resources, baseline and advanced surveying of these population including their 

enumeration and visual description, their comparative genetic description in one or more 

production environment, their valuation, and continual monitoring of the status of those 

animal genetic resources at risk (FAO, 2000). 

 

Farm animal genetic resources (AnGR) have values and roles as source of food, energy, fuel 

and fertilizer, social and cultural assets, income, and in risk management. Animal genetic 

diversity allows farmers to select or develop new breeds in response to environmental 
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changes, threats of disease, new knowledge of human nutrition requirements, changing 

market conditions and societal needs, all of which are largely unpredictable. What is 

predictable is the future human demand for food (FAO, 2000). 

 

2.3.1. Phenotypic characterization of farm animals 

 

Phenotypic characterization of AnGR is the process of identifying distinct breed populations 

and describing their external and production characteristics in a given environment and under 

given management, taking into account the social and economic factors that affect them. The 

information provided by characterization studies is essential for planning the management of 

AnGR at local, national, regional and global levels (FAO, 2012). 

 

Characterization of AnGR encompasses abroad range of exploratory research out comes on 

description of the origin, development, population size, structure, distribution, typical features 

and phenotypic performance of these resources in defined management and climatic 

environments. Animal performance is explained in terms of production of specific out puts, 

reproduction, adaptation and these values may be related to genotype of animal populations in 

the form of estimated genetic parameters. Characterization also includes displaying of the 

typical images of representative mature females, males as well as those of average herds 

(Workneh et al., 2004). 

 

As it is stated in FAO (2012) characterization of animal genetic resources for food and 

agriculture (AnGR) involves three types of information: phenotypic, genetic and historical. 

The weight given to each depends on the countries (whether it is developed or developing) 

and the objectives (improvement, conservation or breed differentiation). 

 

Phenotypic characterization is undertaken as a measure of genetic diversity between distinctly 

defined breeds or animal populations to understand the extent, distribution, basic 

characteristics, comparative performance, utility value and current status of the animal genetic 

resources. The essential activities include identification and inventory of the different breeds 

and a detailed description of their natural and adapted habitat where the breeds are known to 
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exist. Such baseline information is essential to establish country, regional and global priorities 

for the management of animal genetic resources (FAO, 1984). Undoubtedly information on 

the extent of existing genetic diversity characteristics and use of indigenous farm animal 

genetic resources, particularly in developing countries is the basis for their present as well as 

future sustainable utilization (Workneh et al., 2004). 

 

2.3.2. Molecular characterization of farm animals 

 

Outcomes of morphological characterization need to be complemented by genetic 

characterization. Genetic characterization involves the description of breeds in terms of the 

relative allelic frequencies, degree of polymorphism using a set of neutral reference markers 

and classifying livestock breeds using genetic distances between breeds (FAO, 2007). 

 

Genetic characterization tools included biochemical (protein) polymorphisms and 

polymorphisms. However, biochemical markers lack the power to resolve differences 

between closely related populations because of low polymorphism. Polymorphic molecular 

genetic markers include microsatellites, single nucleotide polymorphisms (SNPs), restriction 

fragment length polymorphisms (RFLPs), randomly amplified polymorphic DNA (RAPDs), 

mitochondrial DNA markers, Y-specific alleles and amplified fragment length 

polymorphisms (RFLPs) (Meghen et al., 1994). 

 

In recent past, microsatellites have become markers of choice for diversity study because of 

their co-dominant nature, ease of amplification and hyper variability. Microsatellites are also 

recommended markers for characterization FAGR (Solomon et al., 2011). However, it should 

be emphasized that microsatellites are more useful for measuring short range diversity. For a 

thorough diversity assessment, in addition to marker types, molecular characterization need to 

take into consideration the number of markers required and their diversity scope. In Ethiopia, 

only limited activities on genetic characterization have been conducted on some breeds of 

cattle, goats and chicken and the information available is scanty. 
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2.4. Indigenous Cattle Breeds and their Population in Ethiopia 

 

Given its diversified topographic and climatic conditions, the huge livestock population size, 

the different types of animal species, which have evolved over times and adapted to the 

ecological conditions of their habitat, and to some extent influenced by the production 

systems of their owners, Ethiopia can be considered as a center of diversity for farm animal 

genetic resources. 

 

Ethiopia has a greater proportion of cattle in its livestock mix than most other countries of 

Africa (Hegde, 2005). The total cattle population for the country is estimated to be 56,706,389 

(Table 2) of which Oromiya region takes the major share (40.43%) compared with the other 

regions in the country (CSA, 2014). Though the distribution is not uniform, cattle are found 

distributed virtually in all agro-ecological zones of the country. The cattle population is higher 

in moist region followed by sub-moist and sub-humid then semi-arid and humid zones. 

 

According to Beruk and Mesfin (2000), an estimate based on a variety of source indicated that 

out of the total livestock population in the country, the pastoral and agro-pastoral areas carry 

about 28 percent of the cattle, 66 percent of the goats, 26 percent of the sheep and almost all 

the camels. According to this estimates the low land carry about 26 percent of the total 

livestock population of the country. 

 

According to Domestic Animal Genetic Resource Information System (DAGRIS, 2004), 

Ethiopian cattle were classified into five main distinct breeds: the small East African Zebu 

(Adawa, Ambo, Bale, Goffa, Guraghe, Hammer, Harar, Jem-Jem, Jijiga, Mursi, Ogaden and 

Smada), the large East African Zebu (Arsi, Boran and Murle), the Humpless Shorthorns 

(Sheko), Abyssinian Sanga and the intermediate Sanga/ zebu cattle (Arado, Fogera and 

Horro). 

 

Bambawa, Jiddu, Red Bororo and Tigray are other cattle breeds described as indigenous to 

Ethiopia in DADIS database (DADIS, 2003). Mahibere-Sillasie, Wegera and Simen cattle 

breeds of North and South Gonder of Amhara Regional State are the other indigenous cattle 
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breeds of Ethiopia that were identified very recently by Zewdu (2004). All these cattle types 

are described as having considerable adaptability to harsh climate, poor nutrition, and disease 

endemic to their respective areas. For some cattle breeds of Ethiopia some of the specific 

characteristics by which each of the cattle types could be differentiated have been described 

as indicated in Table 1. 
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Table 1: Classification, distribution and characteristics of some cattle breeds of Ethiopia 

Breed/Strain 

 

Area within the country 

 

Moorphological characteristics 

Small  

East 

African 

Zebu 

 

Jemjem 

(Black high 

land cattle) 

 

Northern part of Sidamo,  

Bale high lands and areas 

surrounding Bale,including 

Yirga-Alem in Sidamo 

 

Small size with a compact body and slender 

limbs; coat color is black, black with a white 

face, or white patches on a mainly black 

background 

Jijiga   Jijiga area of Somali 

Region 

Small size;coat colors vary but the major 

ones include chestnet, black, white and 

red;horns are short and point sideways or 

downwards in most cases; hump is small but 

prominent; udder is small to moderate 

Harar  Eastern and Western 

 Hararge plateau  

Small size; common coat color include 

black, roan and red; horns are short and 

thick; dewlap is well develop 

Bale   High plateau of Bale zone,  

in area adjacent to the 

habitats 

Small size; coat color is generally black, 

chestnut, white or roan; horns are short to 

medium; hump is prominent 

Smada  South Gonder, north – 

western Ethiopia  between 

the bend of the Abay River 

to the south and Mount 

Guna to the north 

 Small size; coat color is mainly black but 

other colors and combinations, e.g.red,roan, 

or black and white also occur; horns are 

short to moderate in length; hump is small to 

medium in size 

Adwa  Adwa in the central zone of  

Tigry Region  

Small size; major coat colors are red,  

chestnut, black roan and white 

Hammer  Hammer area of south 

Omo  

Medium to large size; coat color is mainly 

white or grey, but chestnut and roan animals 

are not uncommon; horns are short to 

medium; hump is prominent 

Mursi  South Omo in the Mursi 

area  

Larger than the others. In this group coat 

colors  include grey, white, black, chestnut 

,roan, pied, with spots and striped; horns are 

big and usually curved inwards; hump is 

prominent and well developed 

Goffa 

( Goffa dwarf) 

Goffa area around Sawla  Smaller than others.In this group coat color 

is mainly red; horns are small to medium; 

hump is small  
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(Continued) 

Breed/Strain Area within the country Moorphological characteristics  

Small  

East 

African 

Zebu 

 

Guraghe 

  

Guraghe and Hdiya areas 

 

Small size; coat color is usually red,  

chestnut or roan 

Ambo  Western Shoa around Ambo, 

Dandi, Addis Alem and 

Holetta 

Similar to the Guraghe but is larger and 

and looks more compact 

Ogaden  Ogaden area of Somalia 

Region and  bordering eastern 

Hararge 

Small size; horns are short; hump is well  

developed; dewlap is large 

Large  

East  

African 

Zebu 

Ethiopian 

Borana 

Borana plateau from the 

Liban  plateau to the extreme 

south 

Medium size; deep-chested and long-

legged; coat color is white, light grey,or 

fawn with black or dark brown shading on 

the neck, head, shoulders and hindquater; 

horns are thick at the base, short and erect; 

humps is well developed and hangs over to 

one side in males; udder is developed in 

females 

Arsi  High lands of Arsi, Bale, 

Harar, Shoa and Sidamo 

Small, compact and well proportioned; 

coat color is variable, but includes red, 

black, roan, white, grey and various colour 

combinations; horns are small and short, 

and usually crescent shaped; hump is of 

medium size; dewlap is long and thin 

Sanga Abigar  Akebo area of Gambella  

Danakil  Afar region, Awash river 

valley  

Large animals, immense lyre- shaped 

horns, small humps moderately developed 

dewlaps mainly chestnet or ash-gry 

Raya-

Azebo  

East of Lake Ashengie /Tgray 

 Northern part of Wollo 

Similar to Danakil except size and location 

Zanga Horro  Wellega (Horro Gudru) Keffa 

western Shoa,illubabor 

Small to medium cervico-thoracic hump, 

moderate dewlap, thin skin horns larger 

than Zebu, brown or reddish coat colour, 

small udder 

Fogera  Fogera plains South Gondar 

adjoining area of Gojam 

Black and white or Black and grey coat 

colour, short pointed horn, docile thoracic 

to cervico- thoracic hump, folded and 

medium to large dewlap 
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(Continued) 

Breed/Strain Area within the country Moorphological characteristics 

 

Zanga 

 

Arado 

  

Northern Shire, Adwa 

and part of  

Agame 

 

Well-developed dewlap, docile, hump thoracic to 

cervicothoracic, and small to medium coat – red, 

red-pied and black-pied,solid black, brown, grey 

or white. good body length and depth 

Mahbere 

Silassie 

Metema, Quara & 

Tacharmachicho-North 

Gonder 

Aggressive, large body size, Coat colour is  

predominantly plain (black, brown & red),  

concave facial profile, hump size is moderate with 

cervico-thoracically positioned. Horn size is 

medium to moderately longer. Large navel flap, 

 large to medium udder and teat. 

Wegera  Debark, Dabat & 

Wegera- North  

Gonder 

Medium size & compact, coat colour black & red 

with thoracic (majority) & cervico- thoracic 

position. Majority with medium tail, horn shape 

varies from polled to spiral with dropping, closed 

together, obliquely upward & lateral orientation, 

navel flap, teat & udder are small & mostly docile. 

Semien  Beyeda & Janamora- 

North Gonder  

Small & compact, predominantly plain coat  

colour (black& red), Straight facial profile.  

Ear, sheath & horns are small. Navel flap is  

absent in most females, teat & udder are small. 

Docile with prominent thoracic hump. 

Humpless Kuri  Djicao, Gambella 

Gimira region  

Humpless long horn 

Sheko  Shakicho, Shewa 

Gimira and western  

SNNP 

Short horned or polled, small size, colour  

brown white or black 

Source: Epstein (1971); Payne and Hodges (1997); Rege and Tawah (1999); Zewdu (2004) 
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2.5. Livestock Production Systems in Ethiopia 

 

Characterization of the production system environment in which a breed is kept and used is 

essential component of characterization of farm animal genetic resource (FAGR). Description 

of the reproductive system is particularly relevant in developing regions where farm animals 

are kept under diverse production systems and for multiple uses (Solomon et al., 2011). When 

characterizing a livestock population and production system in order to inform sustainable 

utilization of livestock resource, emphasis should be given to farmers' and pastoralist' 

indigenous knowledge that relate to the management of the genetic resources in question.  

 

Beside, the value of the genetic resource in terms of tangible (economic) benefits and 

intangible (cultural, social and environmental ) benefits they provide to the community, as 

well as farmers preferences and options need to be assessed. Such information is essential in 

informing the design of an effective and sustainable community-based utilization and 

conservation schemes. The report of Endashaw (2010) indicated that there are no clearly set 

criteria for the delineation of livestock production systems. As a result little information is 

available on livestock production systems in the country. IBC (2004) have reviewed and 

broadly classified livestock production system in Ethiopia into four categories: pastoral, agro-

pastoral, mixed crop-livestock farming system, intensive and semi-intensive systems. 

 

2.5.1. Pastoral system 

 

Pastoral system is practiced in vast arid agro-ecological zones of Afar, Somali and Borena 

rangelands. Land ownership at household level is not a common practice. Areas like the 

Somali rangelands are mostly held by different clans. Despite their vast size, pastoral areas 

are sparsely populated compared to the other farming systems. As a result, they are subject to 

intrusions from the highlanders and large-scale commercial plantation schemes. Crop 

production is not a feature of the system and subsistence is almost entirely based on livestock 

and livestock products. In the pastoral livestock production system, cattle are the most 

important species followed by goats, camels, and sheep. They are source of food in the form 

of milk, meat and blood, and source of other products such as fiber and hides (FAO, 2009). 
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2.5.2.  Agro-pastoral system 

 

In the agro-pastoral system, human pressure on natural resources is relatively lighter than that 

observed in higher altitudes. Household landholding is often greater than in the mixed 

farming system. Livestock are important components of the farming system. Crops are 

produced both for subsistence and market. Livestock are kept for draft, sale and generation of 

other primary products. All of the major species of Ethiopian farm animals are possibly found 

in this system, but with variable species composition (FAO, 2010). The lower the altitude the 

higher will be the proportion of small ruminants, especially goats. They are mainly kept in 

communal grazing lands and the use of crop residues aftermath is common (IBC, 2004). 

 

2.5.3. Mixed crop-livestock farming system 

 

It is predominantly found in highland agro-ecological zones where the climatic factors are 

conducive for farming of crops and raising livestock. In an integrated system, livestock and 

crops are produced within a coordinated framework. The waste products of one component 

serve as a resource for the other. For example, manure is used to enhance crop production; 

crop residues and by-products feed the animals, supplementing often inadequate feed 

supplies, thus contributing to improved animal nutrition and productivity. Animals play key 

and multiple roles in the functioning of the farm, and not only because they provide livestock 

products (meat, milk, eggs, wool, and hides) but also can be converted into prompt cash in 

times of need. Animals transform plant energy into useful work: animal power is used for 

traction, transport and in activities such as milling, logging, road construction, marketing, and 

water lifting for irrigation. Animals also provide manure and other types of animal waste. 

FAO (2010) identified that crop residues can be used for animal feed, while livestock and 

livestock by-product production and processing can enhance agricultural productivity by 

intensifying nutrients that improve soil fertility and reduce the use of chemical fertilizers. A 

high integration of crops and livestock is often considered as a step forward, but small farmers 

need to have sufficient access to knowledge, assets and inputs to manage this system in a way 

that is economically and environmentally sustainable over a long term. The system is 

characterized by land scarcity, severe resources degradation and recurrent drought. Former 

productive grazing lands are gradually turning into crop fields. Therefore, major feed sources 
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are grazing marginal lands, crop aftermath and crop residues. Crop residues are the major 

sources of feed, particularly during periods of feed shortage. In the rural areas, dung is the 

major source of fuel (FAO, 2010). In this production system high cropping intensities and 

more or less permanent cropping patterns is a result of generally high population pressure; the 

ecological condition is suitable for the intensification of both crop and livestock production 

through the introduction of varieties and breeds from temperate zones. 

 

2.5.4. Intensive and semi intensive systems 

 

The intensive and semi-intensive systems of cattle production are mostly located in urban and 

peri-urban areas. In this production system cattle are kept for mainly milk production. Here 

cash income is the most important reason to keep dairy animals. The system holds mainly 

cattle for milk production for commercial purpose and cattle for finisher beef production. The 

level of management adopted currently in peri-urban and urban livestock production system 

varies from relatively low to high intensive systems (Azage et al., 2000). In this system 

mostly, milk-producing genotypes are crossbred, high-grade and rarely pure exotic dairy 

animals. In urban milk shed areas farmers like to have crossbred animals for milk production 

and Friesian high-grades are preferred. The management also varies from highly intensive in 

large peri-urban farms to extensive system in surrounding villages (Emebet, 2006). The main 

feed resources in this system are pasture, hay, crop residues, concentrate and nonconventional 

feedstuffs. 

 

2.6. Purposes of Cattle Keeping 

 

Cattle with their large proportion and diversity of products contribute more to the national and 

regional economy than any other livestock species. They are important source of meat and 

milk, which provide high value protein food. Pastoralists make substantial contributions to the 

economy of developing countries, both in terms of supporting their households and in 

supplying protein to villages and towns. Cattle provide most of the draught power required for 

smallholder crop-livestock production system. Importance of livestock as major source of 

power in the high land production system has been well documented (Brannang and Persson, 
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1990). Generally, the pastoral and agro-pastoral areas are mainly found in northeastern, 

eastern, southern, southeastern and extreme southwestern part of the country. For pastoral and 

agro-pastoral communities in Ethiopia cattle are used as sources of food, income, prestige and 

security in times of hardship for past many centuries. Most tropical farmers and cattle herders 

have recognized the value of livestock dropping for soil fertility and fuel. Due to increasing 

human population, recurrent drought and shrinkage of grazing resources cattle holding per 

household is in a gradually decreasing trend in the pastoral areas (Yosef et al., 2014). 

 

2.7. Adaptability Attributes of Indigenous Animal Genetic Resources 

 

Animal genetic resources include all species, breeds and strains that are of economic, 

scientific and cultural interest to human kind for agriculture, both now and in the future. 

Tropical cattle are well adapted to the conditions prevailing in the tropics. Natural selection 

over hundreds of generations has provided them with a high degree of heat tolerance, 

resistance to many tropical diseases and the ability to survive with long periods of feed and 

water shortage (Systrad, 1998). This genetic character is acquired by indigenous breeds which 

have mostly evolved through natural selection, primarily involving adaptation to ecological 

conditions of their home tract, management system and to a limited extent to meet economical 

needs (Acharya, 1987).  

 

Adaptation is a “change in function or structure of the organism which is caused by negative 

environmental impacts” (Kurt, 2003). According to Turner (1980) adaptation is a broad term 

used to describe the ability of the animals to adjust to environmental conditions or to infer to 

genetic modifications that make animals more suitable for existence under specific 

environmental conditions. Adaptation process can be morphological, behavioral and 

physiological/ functional or biochemical. The performance of the population is the result of 

genetically determined potential and the interaction with the environment. Locally adapted 

animal breeds carry genetic material of immense value. These breeds must be conserved. The 

only realistic way to do so is by maintaining the production systems.  
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3. MATERIALS AND METHODS 

3.1. Description of the Study Area 

This study was conducted in East Hararge Zone, Babile Woreda Oromiya Region, and 

Ethiopia.  It is located about 546km east of Addis Ababa and 32km from East Hararge zone 

administrative centre Harar. The altitude of this woreda ranges from 950 to 2000 meters 

above sea level. It is named after one of the 12 major tribes of the Oromo people, the Babille 

Oromo. Babille is bordered on the south and east by the Somali region, on the west by Fedis, 

and on the north by Gursum; the Fafen River defines a portion of Babille's eastern border. 

Cattle resource, in one way or another, is the main economic stay of most of the people 

inhabiting the area. Many small holders practiced livestock production as their primary source 

of income and an important competent of agricultural sector. According to National 

Population and Housing Census (2007) the woreda has an estimated total population of 

93,708, of whom 47,178 are male and 46,538 are female. 

 

Figure 1: Location of study area 
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3.2. Site Selection and Sampling Techniques  

Discussion was held with the district experts of the Rural and Agricultural Development 

Office and the farmers’ representatives about the local cattle of the area and also about the 

current production systems and areas dominated by Indigenous cattle type in the study area. 

Based on the outcome of the discussions, a total of six kebeles out of 20 rural kebeles were 

randomly selected for the study. In each of the selected kebeles one focus group discussions 

were held with selected (6 to 8 individuals per group) Indigenous cattle owners. Points for 

discussions were origin and history of the breed, their typical features, cattle breeding 

practices, current status of the breed, and constraints on their cattle type production.  From 

each kebeles 15 cattle owners were randomly selected for administration of semi-structured 

questionnaire and their cattle were also selected for linear body measurements taking 1 up to 2 

animals per household.  

3.3. Data Collection Methods 

3.3.1.  Focus group discussion and questionnaire  

 Secondary data was taken from local livestock extension staffs and officers about the type 

and distribution of indigenous cattle types in the study area. Then key informant and focus 

group discussions were held with representatives of farmer groups, extension staff and sector 

administration officers.  

 

The discussion was facilitated by the researcher at all rural Kebeles. The main point for 

discussion included indigenous knowledge about history of origin and distribution of existing 

cattle types, their typical features, and cattle breeding practices, concentration of the breed, 

current status of the breed, constraints on their cattle type production and other information 

related to the cattle type. 

 

Modified questionnaires were prepared by adopting a questionnaire prepared by ILRI (2004) 

(International Livestock Research Institute) for survey of livestock breeds. The questionnaire 

was administered to the randomly selected households (90) by the team of enumerators 

recruited and trained for the purpose with close supervision by the researcher to gather 
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information on general socio-economic household characteristics, herd structure, breeding 

practice, feeds and feeding management, disease prevalence, production constraints, local 

knowledge on cattle particularly on their adaptability attributes. 

 

Sets of open-ended questions were framed to guide focus group discussions with key 

informants, local agricultural extension staffs and elders. The discussion included origin and 

introduction of cattle in the study area; existing cattle types, special attributes of the cattle and 

trait preferences. A semi-structured questionnaire were administered on cattle owning farmers 

in six identified kebeles to collect data on cattle husbandry practices and adaptability 

attributes of the cattle in the study area. 

 

3.3.2. Morphological and linear body measurements 

 

Phenotypic data (body measurements and qualitative morphological characters) were 

collected and recorded on the format adopted from the standard breed description list 

developed by FAO (2012). The standard breed descriptor list for cattle developed by FAO 

(2012) was closely followed in collecting and recording data both for qualitative as well as 

quantitative traits (Table 2 and 3). Quantitative traits including Ear length, Body length, Chest 

girth, Horn length, Muzzle circumference, Hock circumference, Height at wither, Tail length 

and Pelvic width were measured using measuring tape on a level ground. The age of animals 

for both female and male was estimated by dentitions and information from cattle owners for 

adult animals and categorized into three age groups based on Chencha et al. (2013). Where 

age in years was classified as 3-5=1, >5-7=2 and >7=3. Twenty five unrelated adult animals 

from each kebele with a total of 25*6=150 animals (100 female and 50 male) were taken for 

linear body measurement. The index was calculated as:  

In = Vn/V. Where Vn = 3*R1+2*R2+1*R3 and V = Ʃ V1+V2+V3, 

 In is index of n
th

 variable, Vn is n
th

variable and V is sum total values of all variables in 

each ranks.   

Effective population size for randomly mated population was calculated according to Falconer 

and Makay (1996) as:  
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Ne= (4NmNf)/(Nm+Nf). Where, Ne= effective population size, Nm= number of breeding 

male and Nf= number of breeding female. The rate of inbreeding coefficient (   was 

calculated from Ne as   =1/ (2Ne). 

 

Table 2: Qualitative traits recorded for each sample cattle 

S.No 

Type of character Description 

Qualitative traits Characteristics 

1 Body hair coat color pattern Plain, patchy, spotted 

2 Body hair coat color  White, Red, Gray, Black  

3 Body skin color pigmented, not pigmented 

4 Muzzle colour pigmented, not pigmented 

5 Eyelid colour pigmented, not pigmented 

6 hoof colour pigmented, not pigmented 

7 Horn presence Absent, Present 

8 Horn colour Black, Brown, White 

9 Horn shape Straight, curved, lyre-shape, loose, stamps, polled 

10 Horn orientation(at herd level, 

separately for males and females) 

Tips pointing laterally, upward, downward, 

forward,  backward( indicate also if animal is 

pooled, or  horns are loose or just stamps) 

11 Ear shape Rounded, straight edged 

12 Ear orientation erect, lateral, drooping 

13 Navel flap(for cows) Absent, Small, Medium, Large 

14 Preputial sheath(for bulls) Absent, Small, Medium, Large 

15 Facial(head) profile straight, Concave, Convex, ultra-convex 

16 Tail length Short( above the hocks) medium(about the hocks), 

long(below the hocks) 

 

 

Table 3: Quantitative traits recorded for each sample cattle 
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No Quantitative traits  Definitions  

1 Ear length  Length (cm) of external part of ear from its root to the tip  

2 Body length  Horizontal length (cm) from the point of shoulder to the pin 

bone  

3 Chest girth  The distance around the animal (in centimeter) measured 

directly behind the front leg 

4 Horn length  Distance from the base of the tip of the horn to the tip of horn  

5 Tail length  Distance from the base of the tip of the tail on the outer side of  

the tail  

6 Muzzle 

circumference 

The circumference (in centimeter) of the mouth immediately 

behind the muzzle  

7 Height at withers  The  height  (in  centimeter)  from  the  bottom  of  the  front  

foot  to the highest point of the shoulder between the withers  

8 Hock circumference  Measured as the circumference of the hock bone  

9 Pelvic width The horizontal distance (in centimeter) between the extreme 

lateral points of the hook bone (tuber coxae) of the pelvis 
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3.4. Statistical Analysis 

 

3.4.1. Descriptive statistics 

 

The SPSS statistical computer software (SPSS 2000, version 16) was used to analyze the 

survey data and qualitative data. Quantitative variables measured were analyzed using 

statistical analysis system (SAS 2002 9.0, version). Descriptive statistics and univariate 

analysis were carried out. 

 

3.4.2. Univariate analysis 

 

A general linear model procedure (PROC GLM) of statistical analysis system (SAS 9.0. 

version 2002) was employed for quantitative variables to detect statistical differences among 

sampled cattle populations.  

Yijk = µ + Ai + Bj + (AB)ij+ eijk 

Where, 

Yijk = Observed value of the trait of interest 

µ = Overall mean 

Ai = Fixed effect of i
th

 sex 

Bj = Fixed effect of j
th

 age class 

(AB)= the effect of interaction of i
th

 sex and j
th

 age class 

eijk = Residual random effect 

As the interaction effects (AB) ij were found not significant the following model was used for 

analyzing quantitative phenotypic variation separately for female and male sample 

populations by age of the animal as a fixed main effect. 

Yijk = µ + Ai + Bj + eijk Where, 

                                            Yijk = Observed value of the trait of interest 

                                              µ = Overall mean 

                                             Ai = Fixed effect of i
th

 sex 

                                              Bj = Fixed effect of j
th

 age class 

                                            eijk = Residual random effect 
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4. RESULT AND DISCUSSION 

 

4.1. Socio-economic Characteristics of Households 

 

Socio-economic characteristics of respondents are presented in Table 4 and 5. Age of 

respondents ranged from 21-80 years, and the reported overall mean age of the respondents 

was (42.60±9.66) years, implying that the respondents were at their productive age. 

According to Mwambene et al. (2012), the involvement of active working age group is crucial 

for the sustainable development and genetic improvement in dairy cattle. With regard to 

household size it ranges from 2-15 per household. 

 

Majority of sampled household (84.4%) were male headed household and the rest 15.6% were 

female headed households. The mean family size per household was 6.5±2.44 which was less 

than the Ethiopian national average (7.4) and greater than the Sub-Saharan average (5.6) as 

reported by USAID (2009). This may be the positive impact of family planning awareness 

done by health extension workers in the area. The male and female members of a family were 

found to be 3.27±1.657 and 3.27±1.52 respectively.  

 

Table 4: Average age and family size of sample household in the study area 

  Range Mean±SD 

Age (yrs) 21-80 42.60±9.66 

Family size (No) 2-15 6.5±2.44   

Male (No) 1-12 3.27±1.657  

Female(No) 1-8 3.27±1.520  

No = number, yrs= years and SD= standard deviation 

The respondents have different educational background accordingly 55.6, 33.3, 6.7 and 4.4% 

of the respondents were illiterates, read and write religious education, and attended primary 

and secondary school, respectively (Table 5). Main source of income of the house hold was 

from sale of livestock and crops (72.2%), livestock and their product sale (23.3%) and sale of 

crops (4.4%).  
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Table 5:  Educational status, sex proportion and source of income of the households 

Variables Freq % 

Educational level 

  Illiterate 50 55.6 

Read and write 30 33.3 

Primary school 3 3.3 

Secondary school 1 1.1 

Religious 6 6.7 

Sex 

  Male 76 84.4 

Female 14 15.6 

Source of income 

  Livestock & Crop 65 72.2 

Livestock & their products 21 23.3 

Crop Sale 4 4.4 

Freq=Frequency 

 

4.2. Source of Income and Cattle Production System 

 

Current study indicated that the major household activity in the study sites depend on both 

livestock production and crop cultivation. The communities' livelihood is dependent primarily 

on both livestock and crop and secondly, livestock and livestock products, both for home 

consumption and income generation. The main cattle production system of the area is 

characterized by agro-pastoral system in which livestock are kept in communal grazing 

system and the use of crop residues aftermath as animal feed resource was common. 

 

4.3. Livestock Possession and Herd Structure 

 

The most important species of livestock in the study area was cattle followed by Goats and 

Sheep (Table 6). Cattle possession in the study areas was 6.32+4.66 among the sample 

population. The current report is lower than that of Shiferaw (2007) in Fantale district of 
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Oromiya region which were 12.2. This may be due to the fact that in the study area there is an 

expansion of cultivated land which results in reduction of grazing land, which in turn forced 

the farmers to reduce number of cattle they possess. Besides, communities in the pastoral area 

have more number of livestock than agro-pastorals. 

 

Table 6: Livestock possession in the sampled households (HHs) 

Livestock species HHs % Total Mean SD 

Cattle 88 97.8 556 6.32 4.66 

Goat 65 72.2 297 4.57 3.01 

Sheep 58 64.4 272 4.69 3.34 

Chicken 35 38.9 281 8.03 4.68 

Donkey 57 63.3 80 1.4 0.50 

Horse 2 2.2 2 1 1.41 

HHs= households, SD= standard deviation,  

 

4.4. Origin and Distribution of the Indigenous cattle 

4.4.1. Origin  

 

Earlier study by Epistien (1971) indicated that most of Ethiopian cattle including Babille local 

cattle belong to the East African Zebu cattle. Hence, the two (“large” and “small” East 

African Zebu) types are believed to have common ancestry. Like the Large Zebu group, the 

breeds/strains or sub-types of the Small Zebu group have tribal and ecological origins. It 

should, however, be noted that, whereas isolations imposed by tribal boundaries physical 

and/or cultural as well as those due to ecological restrictions are partially responsible for the 

genetic differentiation leading to different breeds and strains, the variations in nomenclature 

associated with tribes and ecology do not in themselves necessarily imply genetic differences 

(FAO, 1999). 

 

Neither the sample households through the questionnaire nor the elder cattle owners during 

the focus group discussions had any specific information on the origin of the indigenous cattle 

in the study area. However, some key informants tend to associate the origin of the breed with 
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that of the ethnic group maintaining them called Babile from which the district also gets its 

name.  

 

4.4.2. Distribution of indigenous cattle in the study area 

 

The Indigenous cattle was named after one of the 12 major tribes of the Oromo people, the 

Babille Oromo these maintain it in the Babile district of east Hararge zone of Oromiya, which 

is the major natural breeding tract of this cattle type. During the focus group discussions it 

was reported that Indigenous cattle were found concentrated almost in all kebeles of the 

district and also it was reported that Indigenous cattle were also found in the neighboring 

districts. Currently, there are cattle also inhabiting in the Babile coming from Ethiopian 

Somali region locally named by Hawiya cattle and from highland of Hararge locally named 

by Wataro cattle. 

 

4.5. Purpose of Keeping Indigenous Cattle 

 

Purpose of keeping indigenous cattle in the study area is shown in Table 7. According to the 

individual interviews with farmers, indigenous cattle were used for multipurpose function. 

The major purpose of keeping  cattle in the study area in the order of their importance are; 

milk production, income generation, breeding and  social security (saving, health care, 

emergency sale) of female cattle  and draught, income, breeding and meat of  male cattle. 

Among these listed purposes of keeping cattle, milk production takes the leading position 

with an index 0.48 % of keeping female cattle (Table 8). These results were similar with the 

result of Solomon (2010) which was conducted at Dire district of Borana zone and that of 

Shiferaw (2007) conducted at Fentale district of Oromiya region. It is similar with the report 

of Endashaw (2010)  indicated that the main purpose of keeping Mursi cattle in Salamago 

district in south west Ethiopia was for milk production than for draught power. This is 

because, in agro-pastoral and pastoral areas where the livelihood of the farmers depends 

mainly on livestock, farmers keep more female stock for milk production and stock 

replacement. In Gambia, Steglich (2006) studied that the production objective of agro 

pastoralist and reported that cattle have primarily saving function. However, functions like 
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milk production, manure and draught power are also important. Large numbers of female 

animals are kept in the pastoral and agro-pastoral areas for fast recovery of drought and milk 

production throughout the year. 

 

Table 7: Purpose of keeping indigenous cattle as reported by respondents 

Purpose 

Sex 

Male Female 

N % N % 

Milk - - 30 33.3 

Income 27 30.0 28 31.1 

Draught 26 28.9 - - 

Breeding 18 20.0 25 27.8 

Meat 18 20.0 - - 

social security 1 1.10 7 7.8 

 

In this study milk production got relatively high rank among the reasons for keeping cattle in 

the study area. This is because the farmers in the study area keep females for milk production 

and stock replacement than male cattle.  

 

Table 8: Percent of Respondents reporting the use of cattle in the study area with their 

respective ranks according to their importance 

Purpose 

Male 

Index 

Female 

Index Rank 1 Rank 2 Rank 3 Rank 1 Rank 2 Rank 3 

Milk - - - 0.00 87.8 12.2 - 0.48 

Income 35.6 8.8 46.7 0.29 1.1 27.8 64.4 0.21 

draught  46.6 35.6 4.4 0.36 - - - 0.00 

Breeding 7.8  27.8 24.4 0.17 11.1 57.8 14.4 0.27 

Meat 10.0 25.6 23.3 0.17 - - - 0.00 

social security - 2.2 1.1 0.01 - 2.2 21.1 0.04 
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4.6. Characterization of Production Systems 

 

4.6.1. Cattle population trend 

 

According to focus group discussion and key informants of the study area, the population of 

indigenous cattle in the study area had been gradually decreasing due to expansion of crop 

land (which in turn results in scarcity of grazing land), shortage of feed and water, and 

recurrent draught. As a result farmers became compelled to minimize their herd size by 

selling their cattle in order to overcome the burden they faced. In this study the mean cattle 

herd size was 6.32 per household (Table 6) which is lower than the report of Solomon (2010) 

at Dire district of Borana zone and Dereje (2015) at Gobu Sayo and Bako Tibe districts of 

Oromiya region 22.8±20.36 and 9.7 respectively.  

 

However, the farmers in the study area have many years of familiarity with their cattle of well 

adapted and good source of cash income to their wellbeing. As a result of recurrent drought 

feed and water became scarce and hence, the number of cattle per household decreased. 

Similarly IBC (2004) reported that Sheko, Fogera, Begayit and Borana breeds are showing 

decreasing trends.  

 

4.6.2. Labor division within household in cattle management 

 

Labor division of family members in cattle husbandry practices is indicated in Table 9. 

Different husbandry practices are accomplished by different members of the family. In agro-

pastoral production system of the area, herding of cattle is mainly accomplished by children 

(90%) followed by hired labor (5.6%) and husband (4.4%). Shade or barn cleaning is done by 

wives (90%) and children (10%). Milking of cows is the responsibility of wives (100%) in 

family members of the study area. However, taking care of sick animals, selling and 

purchasing of animals, and supplementary feed provision 71.1, 90 and 74.4%, respectively is 

mainly the job of husbands but other family members also take a part in the same husbandry 

practices. This is because the society in the area culturally believes that male is the 

administrator of the family.  
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Table 9: Responsibilities of family member for some routine husbandry practices 

Husbandry practices 

Responsible individual in % 

H W C HL 

Herding 4.4 - 90 5.6 

Shade/house cleaning  - 90 10 - 

Taking care of sick animals 71.1 25.6 3.3 - 

Sale and purchase of animals 90 10 - - 

Supplementary feed provision 74.4 7.8 13.4 4.4 

Milking  - 100  -  - 

H= husband, W= wife, C= children and HL= hired labor 

 

4.6.3. Feed and feeding management for cattle 

 

The result of the current study indicated that, the main feed resources available for cattle are 

community grazing pasture, crop residues and crop by products. The availability of feed for 

cattle in the study area shows seasonality. Crop residues from cereals and pulses are the most 

important feed resources especially during the dry season when grazing pasture is no more 

available. Conservation of different crop residues is therefore a common practice in the study 

area. Communal grazing land is the main stay of cattle in the study area throughout the year. 

Even though, it is more abundant during wet season and became scarce during dry season. 

The contributions of improved forages are yet found at their introduction phase with the 

farmers in the study area.  

 

4.6.4. Water source and watering management 

 

Streams, rivers, waterholes, pipes, dams, and pond water are the common water sources for all 

animal species in tropics including Ethiopia. Livestock are watered differently depending on 

the variation among species, breeds, and the ecological zones in which they are reared (King, 

1983).  
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The major sources of water for animal consumption in the study areas were River, pond and 

spring water (Table 10.). River cover major water requirement of cattle in the study area and 

accounts 75.6% followed by pond and spring, 20% and 4.6%, respectively. Cattle were 

allowed to drink water by taking them to the watering point (river, pond and spring).  

 

Table 10: Sources of water for livestock in the study area 

water source N % 

River 68 75.6 

Pond 18 20 

Spring 4 4.4 

N=number 

 

4.6.5. Housing and herd management of cattle 

 

As summarized in Table 11, the respondents in the study area reported that the grazing system 

was by herding (which means the farmers in the study area allow their cattle to graze on 

grazing land by close follow up of herdsman that is different from tethering around the village 

to feed cut grasses as well as other feed sources). In the agro-pastoral production system of 

the study area housing system was mainly open shade (86.7%) and 13.3% of respondents 

housed their cattle at night. As per respondent very young calves are housed separately in 

closed house to protect them from suckling their dam, trampling, predators, wind, rain and 

theft. Farmers provide water for cattle two times per day in a dry season and once a day in wet 

season (this means cattle drink water by walking to the water source).  

 

Table 11: Grazing methods exercised and housing system in the study area 

Method of grazing N          % 

Herding 90        100 

Housing system 

   open camp 78       86.7 

 Housed at night only 12        13.3 
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4.6.6. Constraints to cattle production 

 

In any production system, to undertake intervention for the improvement of productivity of 

livestock, it is essential to identify the constraints that hinder the production and productivity 

of cattle. Constraints reported by respondents in the study area are presented in Table 12.  The 

critical problem for cattle production as reported by the respondents in the study area were; 

feed and water shortage, and recurrent drought. According to the report from elders and key 

informants in the study area feed and water shortage was mainly due to shortage of grazing 

land as a result of expansion of crop land and recurrent drought. The result of the present 

study was in agreement with the other studies (Shiferaw, 2007; Belay, 2013 and Dereje, 2015) 

indicated that recurrent drought, rangeland degradation, over population, diseases and parasite 

burden, shortage of feed (due to scarcity of grazing land and high human population) and 

water and replacement of natural pasture with unwanted (unpalatable) weeds are the identified 

constraints of livestock production in Fentale, Haramaya, and Bako tibe and Gobu sayo 

districts of Oromiya region.  Therefore, attention should be given for the scarcity of feed and 

water which affect the cattle productivity and livelihood of the community in the study area.   

 

Table 12: Summary of constraints for cattle production in the study area   

Constraints N % 

Feed and water shortage 50 55.6 

Feed & water shortage and disease 28 31.1 

Feed shortage & bush encroachment 2 2.2 

Recurrent drought 4 4.4 

Feed shortage and disease 2 2.2 

Feed shortage and decrease in income 2 2.2 

Feed shortage 2 2.2 

N=number 
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4.7. Phenotypic Characterization 

 

4.7.1. Qualitative characters of adult female and male cattle population 

 

The qualitative character of female and male indigenous cattle is presented in Table 13. In the 

sample population of indigenous cattle in the study area, the dominant coat color type of 

female and male is 34% and  50% were white followed by 32% and 24% were gray, 

respectively. The sample population of indigenous cattle has also a coat color like black and 

roan (white and red) in different percentages. Coat color is used as one of the means of cattle 

identification in the study area. In a similar manner, coat color is used as an identification of 

cattle in most pastoral communities (FAO, 2009). In addition, the presence of specific coat 

color in a population is a result of long period of positive selection for adaptation. Majority of 

the sample female populations have plain (96%) and spotty (4%) coat color pattern, and male 

sample populations have 60% pied/patchy/, 36% plain and 4% spotty coat color pattern. 

Mostly male cattle in the study area are characterized by a black color on their neck starting 

from their hump to their head with white body color. This study in terms of qualitative traits 

recorded is consistent with the study of Asefa (2015) for Ogaden breed indicated that most of 

the recorded coat color pattern and body hair coat color of the sampled Ogaden breed were 

plain and white, respectively. The preputial sheath in male sample population of Indigenous 

cattle ranged mainly from small (28%) to medium (58%).  

The sample populations of indigenous cattle in the study area have straight, concave and 

convex facial profile with 75.5, 20.7 and 4%, respectively.  Both sexes of Indigenous cattle 

were horned.  Majority of the sample cattle population in the study area have upward horn 

orientation followed by tips pointing laterally and down ward orientation. The horn 

orientations of the sampled female and male cattle were 50 and 48%, 30 and 44% and 12 and 

8% of upright, lateral and downward respectively. The horn shape for both sex were curved 

and straight with 48.7 and 34.7%, respectively. All sampled male and female cattle in the 

study area were humped. The ear shape of the cattle population in the study area was straight 

edged. More than 50% of the cattle in the study area had long tail. 
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Table 13: Qualitative traits description for indigenous cattle in the study area 
 

Variables 

Female Male Over all 

N % N % N % 

Color Pattern 
      Plain 96 96 18 36 114 76 

Patchy/shaded 
  

30 60 30 20 

Spotty 4 4 2 4 6 4 

Coat color type 
      White 34 34 25 50 59 39.3 

Gray 32 32 12 24 44 29.3 

Red 25 25 7 14 32 21.3 

White and red  4 4 2 4 6 4 

Black 5 5 4 8 9 6 

Body Coat Color 
      Pigmented 5 5 2 4 7 4.7 

Not 

pigmented 95 95 48 96 143 95.3 

Muzzle Color 
 

0 
    Pigmented 7 7 4 8 11 7.3 

Not 

pigmented 93 93 46 92 139 92.7 

Eyelid Color 
 

0 
    Pigmented 10 10 7 14 17 11.3 

Not 

pigmented 90 90 43 86 133 88.7 

Hoof Color 
 

0 
    Black 94 94 47 94 141 94 

Brown 6 6 3 6 9 6 

Horn Color 
 

0 
    Black 98 98 45 90 143 95.3 

Brown 2 2 5 10 7 4.7 

Horn Presence 
      Absent 8 8 

  
8 5.3 

Present 92 92 50 100 142 94.7 

N=Number of cattle 
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Variables 

Female Male Over all 

N % N % N % 

Horn Shape 
      Straight 30 30 22 44 52 34.7 

Curved 49 49 24 48 73 48.7 

Loose 12 12 4 8 16 10.7 

Stamp 4 4 
  

4 2.7 

Polled 1 1 
  

1 0.7 

Horn Orientation 
      Tips pointing 

laterally 30 30 22 44 52 34.7 

Upward 50 50 24 48 74 49.3 

down ward 12 12 4 8 16 10.7 

Ear Shape 
      Rounded 
      Straight edged 100 100 50 100 150 100 

Ear Orientation 
      Lateral 99 99 50 100 149 99.3 

Dropping 1 1 
  

1 0.7 

Hump Size 
      Absent 
      Small 100 100 6 12 106 70.7 

Medium 
  

21 42 21 14 

Large 
  

23 46 23 15.3 

Navel Flap 
      Small 37 37 

  
37 37 

Medium 43 43 
  

43 43 

Large 20 20 
  

20 20 

Prepetual sheath 
      Small 
  

14 28 14 28 

Medium 
  

29 58 29 58 

Large 
  

7 14 7 14 

Facial Profile 
    

0 0 

Straight 73 73 40 80 113 75.3 

Concave 21 21 10 20 31 20.7 

Convex 6 6 
  

6 4 

Tail Length 
      Small 6 6 

  
6 4 

Medium 29 29 32 64 61 40.7 

Long 65 65 18 36 83 55.3 
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4.7.2. Quantitative characters of adult female and male cattle population 

All quantitative dependent variables were significantly (P<0.01) affected by sex of the 

animals (Table 14). This can be due to the hormonal effect which allow male to grow more 

than female. No interaction effect was found for age and sex except chest girth which have 

significant (P<0.0001) interaction effect.  

 

Table 14: Least square means ± SE of quantitative body measurements (cm) for all age 

classes by sex 

Dependent Male Female 

Sex Variable Mean±SE R
2
 CV Mean±SE R

2
 CV 

Ear length 20.08±0.26 18.4 8.8 19.06±0.14 24.9 7.1 P˂0.0002 

Body length 126.54±0.39 52.5 2.1 117.68±0.27 37.4 2.2 p˂0.0001 

Chest girth 161.27±0.45 46.3 1.9 148.18±0.63 57.4 4.1 p˂0.0001 

Horn length 14.18±0.30 18.2 14.6 16.18±0.36 10.2 21.9 p˂0.0016 

Tail length 89.91±0.52 31.1 4 85.17±0.42 15.2 4.8 p˂0.0001 

Muzzle 

circumference 42±0.34 12.3 5.6 40.79±0.13 34.1 3.1 p˂0.0001 

Height at wither 121±0.36 49.3 2 116.15±0.35 45.1 2.9 p˂0.0001 

Hock circumference 32.67±0.22 18.4 4.6 30.76±0.10 33.7 3.2 p˂0.0001 

Pelvic width 38.51±0.27 33.1 4.8 37.05±0.17 56.2 4.6 p˂0.0002 

 

The highest coefficient of determination for male indigenous cattle was observed for body 

length with 52.5% and the smallest for muzzle circumference with 12.3%. The highest and 

smallest coefficients of variation in male cattle were observed with 14.6 and 1.9, for horn 

length and chest girth, respectively. This indicated that there was more variability in horn 

length between the sampled male populations than that of other linear measurements. This 
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study is in consistent with the study of Chencha et al. (2013) indicated the highest coefficient 

of variation for horn length and lowest for body length.  

  

The mean value of body length, chest girth and height at wither obtained during the study for 

male Indigenous cattle was greater than the report of Chencha et al. (2013) for Gamo 

highland and lowland cattle type and Dereje (2015) for Horro cattle at Gobu sayo and Bako 

Tibe districts of Oromiya Region, but less than that of the report of Asefa (2015) for Ogaden 

breed and Mulugeta (2015) for Begait cattle. The greater measurement taken from the study 

area over the highland cattle of Gamo is may be due to genetics and adaptation which means 

the cattle in the highland consume more energy in order to maintain their body temperature 

this in turn affects the energy needed for production. The mean value for ear length, muzzle 

circumference and pelvic width of Indigenous cattle also greater than the mean values of 

Gamo highland and lowland cattle type (Chencha et al., 2013), Kereyu cattle (Shiferaw, 2007) 

and Horro cattle (Dereje, 2015), but the mean value of ear length and muzzle circumference 

of indigenous cattle in the area were less than Ogaden breed (Asefa, 2015).   

 

The highest and smallest coefficients of determination on female cattle were observed 57.4 

and 10.2 %, for chest girth and horn length, respectively. The coefficient of variation in 

female cattle ranged from the smallest value of body length to horn length with 2.2 and 21.9, 

respectively. This indicates that there was more variation in horn length between the sampled 

female than their body length. The mean value of body length and chest girth obtained during 

the study for female sample population in the study area was greater than the value reported 

by Chencha et al. (2013) for Gamo highland and lowland cattle type and Dereje (2015) for 

Horro cattle, but less than the report of Mulugeta (2015) for Begait cattle, Asefa (2015) for 

Ogaden cattle and Solomon (2010) for Boran cattle breed. Female indigenous cattle in the 

area also have greater height at wither than Boran cattle breed (Solomon, 2010), Kereyu cattle 

(Shiferaw, 2007) and Ogaden cattle (Asefa, 2015).    
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Figure 2: Indigenous bull in the study area 

 

 

 

 Figure 3: Indigenous cow  
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Figure 4: Indigenous cattle of the district on their grazing area  

 

4.8. Adaptability of Indigenous Cattle 

 

Above half of the respondents reported that their cattle have a moderate level of tolerance for 

most of the adaptive traits considered in this study that ranges from 50% for disease resistance 

to 66.7% for tolerance to parasite except for heat tolerance which was ranked in good level of 

tolerance with 90 % (Table 16). This result shows that indigenous cattle are moderately 

adapted to their production environment so, they can be productive even in unconducive 

environment. They have good level of tolerance to heat and moderate level of resistance to 

disease and parasite; and they are moderately withstands feed and water shortage. The result 

obtained from this study is different from that of Shiferaw (2007) indicated that Kereyu cattle 

have good level of resistance to all adaptive traits.   

 

Tropical cattle are well adapted to the conditions prevailing in the tropics. Natural selection 

over hundreds of generations has provided them with a high degree of heat tolerance, some 

resistance to many tropical diseases and have the ability to survive long periods of feed and 
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water shortage (Systrad, 1998). This genetic character is acquired by indigenous breeds which 

have mostly evolved through natural selection primarily involving adaptation to ecological 

conditions of their home tract, management system and to a limited extent to meet economical 

needs (Acharya, 1987). 

 

Table 155: Percent of adaptability of cattle to the environment reported by respondents 

Trait Good Moderate Less 

Heat tolerance 90 10 0 

Resistance to disease 36.7 50 13.3 

Withstand to feed shortage 34.4 63.3 2.2 

Withstand to water shortage 27.8 65.6 6.7 

Tolerance to parasite 8.9 66.7 24.4 
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4.9. Cattle Trait Preferences 

 

Cattle trait preferences of Babile community are presented in Table 17. The respondents 

reported that they prefer coat color of their cattle first with an index of 0.3 and followed by 

carcass yield, milk yield and adaptation with an index of 0.22, 0.16 and 0.12, respectively. 

Even though farmers in the study area keep their cattle primarily for milk production, they are 

interested in early maturity of the animal so that they could market them at early age. 

According to the respondents in the area, the farmers prefer mainly white coat color than red 

coat color since these two colors are more preferable by the societies of the area in the market.  

Beside this, white color helps the animal to tolerate heat by reflecting the light that came from 

the sun and reduce the heat absorbed by the animal (this means it reduce the chance of the 

animals stressed by heat. Studies Hungerford et al. (2000); Brown-Brandl et al. (2006) and 

Kifle et al. (2011) described that animals with black hides spend significantly more time in 

the shade (89% for black hides and 55% for white). Dark-hided cattle are 25% more stressed 

at temperatures above 25 degrees Celsius when compared to light-hided cattle and exhibit 5.7 

times higher mortality risks in the feedlot. 

 

Table 166: Percent of respondent's trait preference with their respective ranks 

Trait Rank 1 Rank 2 Rank 3         Index 

Coat color 47.8 13.3 8.9 0.30 

Carcass yield 14.4 27.8 35.6 0.22 

Milk yield 23.3 12.2 0 0.16 

Adaptation 5.6 13.3 26.7 0.12 

Reproduction 8.9 14.4 14.4 0.12 

Draught power 0 18.9 14.4 0.09 

In = Vn/V. Where Vn = 3*R1+2*R2+1*R3 and V = Ʃ V1+V2+V3 

In is index of n
th

 variable, Vn is n
th

variable and V is sum total values of all variables in each 

ranks.   
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4.10. Reproductive Performance 

 

The average age at first calving and calving interval of the sampled indigenous cattle 

population of the district were 70 and 18.67 month which is longer than the report of 

Mulugeta (2015) for Begait cattle 48.7 and 17.06 month, age at first calving and calving 

interval, respectively. The poor reproductive performance of the animals might be related with 

inappropriate management practices (poor nutrition, disease). Reproductive traits describe the 

animal’s ability to conceive, calve down and suckle the calf to weaning successfully (Davis, 

1993). These traits are important since they affect the herd size and off take. Reproductive 

performance is commonly evaluated by analyzing female reproductive traits. The main traits 

which are regularly considered as an indicator of reproductive performance are age at first 

calving, calving interval and calving rate (Aynalem et al., 2011).  

 

The reported average calving interval (CI) was 18.67 months, which is longer than what had 

been described by Takele (2005) for Sheko breed. The average reproductive lifetime of cow 

in the study area was reported to be 11.53 ±1.65 year.  A cow in the study area, on average, 

delivers 5.47 ± 0.89 calves in her reproductive lifespan. Calving takes place year round.  

 

Table 177:  Indicative reproductive performance of indigenous cattle for selected traits 

Trait Min Max Mean S.D 

Age at first calving (year) 4 7 5.89 0.50 

Age at weaning (month) 6 24 11.99 4.85 

Average reproductive life of cow (year) 9 17 11.53 1.65 

Life time calf-crop production (no) 4 8 5.47 0.89 

calving interval (month) 12 36 18.67 6.20 
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4.11. Breeding Management  

 

4.11.1. Sex, age and herd structure of cattle population in the study area 

 

Herd characteristics provide indication on the levels of herd performance under the 

circumstances in which they are kept. Herd composition of the household provides 

preliminary information on herd level production. Female comprise about 73.7 percent of the 

total cattle in the herd. The ratio of breeding bulls (>3 year) to breeding females (>3 year) in 

the sample population was 1:7.6 and the male to female ratio of Indigenous cattle 1:2.8. 

According to Gray (2006), one bull to twenty-five cows is considered the normal male-to-

female ratio. Hence the male to female ratio of cattle in the study area is in normal ration 

since the ratio did not exceed the normal range. This indicates that there is no fear of 

inbreeding depression among cattle in the study area. The result was less than that of the 

report of Shiferaw (2007) for kereyu cattle breeding bull to female and male to female ratio, 

1:15.3 and 1:3, respectively.  

 

The proportion of adult female to the total cattle in the herd and adult female to the total 

female were 47.7 percent and 64.5 percent, respectively. These high proportions of female to 

the total cattle in the herd and adult female to the total female in the sample population reflect 

their production strategies i.e. keeping more female for milk production and for replacement 

stock. In systems where the main utility function is supply of milk such a large proportion of 

the adult female population is expected (Mwachero and Rege, 2002). According to the 

individual response regarding castration of bull it is found that castration of bulls is not 

common in the study area because the farmers perceived that castrated bull will be too fatty 

and could not be preferred in the market. Therefore, the farmers in this study area did not 

castrate bulls.   
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Table 188: Age, sex and breeding structure of cattle herds by production systems 

Cattle type N % 

Total cattle 556 100 

Total female 411 73.9 

Breeding females 265 47.7 

Young females 70 12.5 

Calves 76 13.7 

Total male 145 26.1 

Breeding bulls 35 6.3 

Young male  42 7.6 

Calves(male) 68 12.2 

Male to female ratio 1: 2.8 

 
Breeding male to breeding female ratio 1: 7.6   

N= Number of cattle 

 

4.11.2. Effective population size and level of inbreeding 

 

In the agro-pastoral livestock producers of the study area, most of the cattle graze in the 

community grazing land and due to this reason there would be a probability of mating among 

different herds, sharing of neighboring bulls and a chance of mixing of herds. Therefore, the 

effective population size of mixed herd was calculated, to be 123.67 and the inbreeding 

coefficient was estimated to be 0.4 percent. Average inbreeding coefficient levels of less than 

5% within a breeding program are considered low, with inbreeding levels of 5 – 10% 

generally considered more moderate levels of inbreeding and warranting more careful 

management (Burrow H.M. 1993). So, the current study result shows the inbreeding 

coefficient of Indigenous cattle was low. According to Nomura et al. (2001) the small 

effective population size causes reduction of genetic variability and inbreeding depression of 

economic and fitness traits. The present report of effective population size of mixed herd was 

higher than the recommended appropriate minimum effective population size (40) for net 

genetic response in cattle breeding for economic merit (Goddard and Smith, 1990). The report 

of Meuwissen and Woolliams (1994) suggested that the minimum effective population size in 
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order to reduce inbreeding depression and to maximize gain in fitness through natural 

selection should be 30 to 250. 

 

4.11.3. Selection criteria for breeding cattle 

 

Selection criteria of the community for breeding animals are shown in Table 20.  The report 

of group discussion and key informant revealed that the farmers in the area select breeding 

cattle based on different criteria of which udder size (56.7 %) for female and body 

conformation/shape (85.6%) for male take the lead (Table 20). As it is stated by farmers 

during group discussion, body conformation refers to the shape and good standing of the 

animal that means females having triangular shape, wide from the back and narrower to the 

neck, and males with rectangular shape with long body length and medium to large hump. A 

similar selection criterion was observed for Horro cattle (Jiregna, 2007).  

 

Table 19: Selection criteria for breeding animals 

Sex Criteria N % 

Male 

   

 

Shape(body confirmation) 77 85.6 

 

Color 43 47.8 

 

Height 18 20 

 

Body size 12 13.3 

 

Body length 10 11.1 

 

Dewlap 7 7.8 

 

Hump 6 6.7 

 

Horn 4 4.4 

 

Adaptation 2 2.2 

Female 

   

 

Udder size 51 56.7 

 

Shape(body confirmation) 42 46.7 

 

Milk yield 27 30 

 

Teat size 19 21.1 

 

Color 7 7.8 

 

Height 7 7.8 

 

Body length 5 5.6 

 

Navel flap 5 5.6 

 

Neck 4 4.4 

  Pelvic width 3 3.3 

N= number of household responded 
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4.11.4. Mating system and source of bull for breeding 

 

As indicated in Table 21 in the study area, mating system of cattle was natural uncontrolled 

mating, controlled and artificial insemination.  Uncontrolled mating system account up to 

51.1%, due to this fact calving is not seasonal and mainly takes place year round (52.2%) and 

only about 30% and 17.8%, calving take place in main season and short rain season, 

respectively. The primary reason for uncontrolled mating was the communal grazing practice 

whereby animals of various households graze together and mate randomly. However, some 

individuals allow their cows to be mated with selected male (24.48%) based on selection 

criteria (Table 21) and the other (8.9%) use both selected male and AI (artificial insemination 

with exotic bull semen). Only 25.6% of the respondents use their own herd breeding bull and 

74.4% of them use breeding bull from their own herd and neighboring herd (from the 

community grazing land). Community sharing of grazing lands could be helpful to minimize 

risk of inbreeding through use of unrelated breeding bulls from the sub population. 

 

Table 20: Mating systems practiced and season of calving for indigenous cattle 

Variable N % 

Season of Calving 

  
     Main rain season 27 30 

     Short rain season 16 17.8 

    Year round 47 52.2 

Mating System 

  
    Natural controlled 22 24.4 

    Natural uncontrolled 46 51.1 

    Natural controlled and AI 8 8.9 

    Natural uncontrolled and AI 14 15.6 

Source of bull 

  
    Own herd 23 25.6 

    Own herd and neighboring herd 67 74.4 

N= number of household responded 
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4.12. Disease Prevalence and Health Management 

 

Livestock diseases were among the major factors that limit cattle owners’ benefits as a result 

of mortality and morbidity. Animal diseases, especially those caused by parasites were found 

to impose sever constraints on animal production. Major animal diseases and parasites were 

identified through group discussion involving key informant farmers, development agents and 

veterinary technicians. Tajebe et al (2011) stated that economic losses due to disease and 

parasites have quadruplet their effects further when factors such as feed shortage, poor 

management practices and environmental factors are prevalent. 

 

 The reported common and economically important diseases in the study area were infectious 

diseases (Pasteurellosis, black leg and foot and mouth diseases), external parasites (tick, lice 

and mange mites), internal parasites (fascioliasis and ascariosis) and vector borne diseases 

(trypanosomiasis) (Table 22). Most farmers of the area prefer veterinary service center to treat 

their sick animals and some of others prefer treating their animal through traditional way. For 

instance farmers in the study area treat cattle which are affected by dermatite using locally 

known by its name “awaaro”, by rubbing with table oil or washing detergents like Omo.  

Farmers also reported that there are locally known trees which are traditionally believed as 

medicinal plants like “kontamaa, mukka adii, hidaa mukka warabessa and mukka maxxansi” 

 

Table 21. Diseases and parasites reported by the respondents in the study area 

Diseases and Parasites N % 

Diseases 

  
    Blackleg 75 83.33 

    Foot and mouth disease 43 47.78 

    Pasteurollosis 80 88.89 

    Trypanosomiasis 57 63.33 

Parasite 

  
    Internal 75 83.33 

    Extenal 80 88.89 

N= number of respondents 
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5. SUMMARY, CONCLUSION AND RECOMMENDATION 

5.1. Summary  

Phenotypic characterization of AnGR generally refers to the process of identifying distinct 

populations and describing their external and production characteristics within a given 

production environment. The study was conducted in Babile district of east Hararge zone of 

Oromiya Region, Ethiopia, with the objective to undertake on-farm phenotypic and 

production system characterization of indigenous indigenous cattle in the study area. 

Collection of data were carried out through semi-structured questionnaire, focus group 

discussions, key informants, observations and linear body measurements of sample cattle and 

secondary data collection from different sources. The study result revealed that overall cattle 

herd size was 6.32±4.66 heads per household. 

 

The indigenous cattle in the study area have some distinguishing feature that can be easily 

identified from other breeds. Coat color is mainly white and gray; their hump was small to 

large in size in male and small in female; their horns are curved and oriented upward and are 

small in size. Few dropping and loose horned animals were also encountered in sample 

populations. Their ears were straight edged and they have long tails.  Naval flap was small 

(37%) of the observed female population and it ranged from medium (43%) to large (20%) in 

the rest of them. On an average, heart girth was 161.27cm for the sampled male population. 

They have a body length of 126.54cm, height at withers of 121cm and a horn length of 14.18 

cm. Similarly for females mean measured values were 148.18cm for heart girth, 117.68cm for 

body length, 116.15cm for height at withers, and 16.18 cm for horn length. 

 

The average age at first calving and calving interval for indigenous cattle in the study area 

were 5.89±05 years and 18.67±6.19 months, respectively, with associated lifetime calf crop 

production (number) of 5.47±0.89 and reproductive life span of 11.53±1.65 years. 

 

The majority of respondents practiced natural uncontrolled mating at communal grazing land 

(51.1%).  Only about (24.4%) of the respondents allowed their cows to be mated with selected 

bulls. The overall ratio of breeding male to breeding female was 1:7.6. Selection efforts 
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focused both on males and females on the basis of their body conformation, color, udder size, 

milk yield, teat size and height. Sources of feed for cattle in the study area were mainly 

natural pasture, crop residue and by products. The effective population size and inbreeding 

coefficient were estimated to be 123.7 and 0.4%, respectively. 

 

The reported main cattle disease problems of the area were; blackleg, foot and mouth disease, 

pasteurellosis, trypanosmosis and parasites (internal and external). Thus regular vaccination 

should be given for those common diseases that have vaccine. 

 

5.2. Conclusion and Recommendation 

 

Although education was decisive to improve the productivity of the livestock sector, around 

half of the respondents in the area were illiterate. Results of the study showed that agro-

pastoral production system was the dominant farming system in the study area. Cattle served 

as a source of milk, draught power, income, breeding, meat and social security. Natural 

mating was the common mating type practiced in the area. Feed and water shortage, disease, 

recurrent drought and decrease in income were identified as the major constraints of cattle 

production in the study area. Natural pasture was the main feed source and supplemented with 

crop residue during dry season.  

 

The observed reproductive performance of local cattle type in the study area was low. This 

justify the need for developing breed improvement programmes such as selection criteria 

(including the preferences of farmers), cross breeding between suitable exotic and local cattle 

taking a care not to lose the desirable qualities of the local cattle; and management system 

such as feeding and health care. These all change made can enable to fully exploit their 

genetic potential. The adaptability attributes of the cattle in the study area was moderate level 

which enables them to produce and reproduce even under the natural environment having a 

problem of feed and water shortage and disease prevalence. The result indicated that the local 

cattle in the area have good adaptability attribute in heat tolerance. The respondents in the 

area reported that they use both qualitative and quantitative traits for selecting their breeding 

animals.  
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 Based on the above conclusions the following recommendations are forwarded: 

 Feed and water shortage got the highest rank by cattle owners to be the most limiting 

factor for productivity of their cattle followed by disease. Therefore, Babile woreda 

should make an introduction of improved feed (improved forage and grasses) and 

aware the farmers on disease management practices (disease prevention, control, 

vaccination and treatment). 

 Since indigenous cattle in the study area have moderate adaptability attribute which 

make them to produce and reproduce in the current environmental condition and 

selection criteria should be developed considering these desirable traits through 

regular monitoring and evaluation of the traits preferred by the farmers.  

 The current study result indicated that the district’s indigenous cattle reproductive 

performance was low. So, intervention on management practice like feeding and 

health care; and breed improvement should be done to increase the reproductive 

performance of the cattle in the study area.   
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The Questionnaire 

Questionnaire number: __________________ Date: ____________________  

Enumerator: ______________________________  

Supervisor: __________________________  

Kebele/PA/Village: ___________________________________ 

Part 1. Socio-economic characteristics  

1.1. Sex of the respondent: Male ____ Female ____ 

1.2.  Age of the respondent: ______ years  

1.3.  Education level of the respondent  

       a) Illiterate _____ b) Read and write _____ c) Primary _____ d) Secondary _____ 

       e) Religious schools _____  

1.4. How many people are presently living in your household? (Everybody in the household) 

Male______ Female_______ Total________ 

1.5. Livestock possession  

Species  Total animals  

Cattle   

Goats   

Sheep   

Donkey   

Chicken   

Horse   

Other (specify)   

1.6. Is livestock your major source of income? a, Yes       b, No  

1.7. If no, what other sources of income do you have?  
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__________________________________________________________________  

1.8. What are the major constraints to cattle production in your village/area?  

     ________________________________________________________________________  

 ________________________________________________________________________  

Part 2. Production System characteristics 

2.1 What type of production system do you use? (Circle the answer) 

1. Crop-livestock system 

2. Agro-pastoralists 

3. Pastoralist 

2.2. In what way do you manage your livestock? (Circle the answer) 

1. Extensive 

2. Semi-extensive 

3. Nomadic  

2.3. Why do you keep your cattle? (Tick any purpose considered in first half of box, one or more  

boxes to be ticked I a column, then rank top 3 by writing in the second half of a box; 1 for 

primary purpose, 2 for secondary purpose and 3 for third purpose) 

 

Purpose 

Male Female 

Tick Rank Tick Rank 

Meat     

Milk     

Draught     

Breeding     

Social security     

Income     
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2.4. Who is responsible for routine husbandry practices? (Tick in front of each activities 

below the responsible body) 

 

 

Activities  

 

 

Husband  

 

 

Wife  

 

 

Children  

 

 

Hired labor  

Herding      

House/shade cleaning      

Taking care of sick animals      

Sale and purchase of animals      

Supplementary feed provision      

Milking      

2.5. Housing system  

Open camp______________ Housed at night sonly___________  

         Housed at night and part of the day_____ Housed day and night (tethered) ____ 

Part 3. Feed and feeding  

3.1. Which type of feed is utilized in the locality in order of importance?  

         Natural pasture_______________ Established pasture___________________  

         Hay_______________ Crop by-products_____________________  

         House made leftovers____________ Others (specify) _____________________  

3.2. Can you describe the grazing method you have exercised in order of importance? (Please 

use numbers to rank)  

Herding_________ Zero grazing___________  
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Tethering_________ Other (specify) _________  

3.3. Is there any seasonal shortage in the supply of feed? Yes/No  

If yes, in which seasons of the year (specify) _______________________________  

If there is shortage, how do you overcome this problem________________________ 

3.4. What are the sources of water for your livestock?  

Permanent streams (rivers) _____________ Ponds_______________  

Springs__________ Dams____________ Other (specify) _____________________  

3.4.1 What is the level of water adequacy? (Tick on the blank) 

        Sufficient__________________ Insufficient________________  

3.4.2 Frequency of watering (per day)  

        In the dry season___________ In the wet season_____________ 

Part 4. Reproduction  

4.1. From where did you get these cattle? _____________________________ 

4.2 What is the average age at first calving (months or years)? ___________  

4.3. What is the average reproductive lifetime of a cow? ____________  

4.4. How many calves does a cow give on average in its lifetime? __________  

4.6. Can you tell us the average calving interval of your cows? _____________  

4.8. Do you castrate your bulls? a, Yes       b, No  

      4.8.1. If no, why?__________________________________________________ 
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      4.8.2. If yes, why do you castrate? a) Control breeding b) improve meat fattening  

    c) Better draft power d) better temperament e) better price f) other 

specify__________ 

      4.8.3. At what age do you castrate your bulls? ______________________________ 

4.8. Do you select breeding cattle?  

a) Male a, Yes       b, No 

b) Female a, Yes       b, No  

4.9. Based on what criteria do you select the breeding animals?  

a) Male 

_________________________________________________________________  

b) Female 

_______________________________________________________________  

4.10. Source of bull 

         Own herd _____________________ 

         Own herd and neighboring herd_________________ 

4.11. Type of mating system  

a) Natural controlled 

b) Natural uncontrolled 

c) Natural controlled and AI 

d) Natural uncontrolled and AI 
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4.12. Calving usually takes place during (tick on one a blank):  

Main rainy season______________ Short rainy season_________________  

          Dry season________________ Year round________________________ 

Part 5. Trait preference  

5.1. Would you describe your trait preference in order of importance? (Rank top three) 

Traits tick Rank tick rank 

Milk yield     

Carcass yield     

Draught power     

Adaptation     

Reproduction     

Coat color     

Other(specify)_______________     

5.2. Which type of coat color do you prefer? ________________________  

Why? ________________________________________________ 

Part 6. Herd structure 

6.1.  Clasify your cttle according to age and sex 

a) Female calves < 1 year_____________         e) Breeding bulls > 3years________ 

b) Male calves < 1year_______________         f) Breeding female >3years_________ 

c) Young bull < 3 years_______________ 

d) Young heifer < 3years______________ 
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Part 7.  Adaptability traits of your pure indigenous cattle 

 

No  

 

Adaptation trait  

Level of tolerance  

Good  Moderate  Less  

7.1  Heat tolerance     

7.2  Resistance to disease    

7.3  Withstand to water shortage    

7.4  Withstand to feed shortage    

7.5  Tolerance to parasites     

Part 6. Disease challenges  

6.1. List the 5 most important cattle diseases you had during the last 12 months 

___________________________________________________________________________

_______________________________________________________________________ 

6.2. What is the practice that you are experienced to treat your sick cattle? 

      a) Getting them to the veterinary service center 

      b) Traditional    

If you treat your sick cattle traditionally, what is it? ___________________________________ 
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Checklist for collection of secondary data  

1. What is the level of veterinary service coverage and livestock extension service in the area?  

2. Season of the year  

Dry season lasts from ________to_____________  

Short rain season lasts from __________to______  

Main rain season lasts from _______to_________  

3. Agro-ecological zone (%)  

Highland _______________ Mid highland_______________  

Lowland_______________ Other (specify)______________  

4. Geographical location of the area 

Altitude____________________ 

5. What types of production systems exist in the area?  

6. What are the main crops grown in the area?  
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 Points to govern the focal group discussion session  

1. Would you describe the types of cattle breeds/subtypes found in your area? What are the 

general and specific features you have considered in identifying these cattle type?  

2. What do you know about origin and geographical distribution of indigenous cattle?  

3. Would you describe special qualities of these breeds/subtypes?  

4. Would you state your trait and breed preference in justifiable manner?  

5. Would you describe the population trend and status of these cattle type?  

Increasing__________________________________ why? 

Decreasing___________________________________ why? 

6. What are the actual and potential threats to livestock production in general and cattle 

production in particular in the area? 

7. What are the major feed sources in your area? Is there shortage of feed in your area?  

When? Dry season or wet season? 

8. What are the major sources of water to you livestock? 

9. What are the major economically important diseases in your area? 

 

 

 

 

 

 

 

 

 



69 
 

 
 

Appendix table 1. ANOVA for effect of sex on ear length of sampled Indigenous cattle 

Source        DF        Type III SS          Mean Square              F Value                              Pr > F 

 

Sex               1           40.47806061       40.47806061                14.28                                0.0002 

 

Appendix table 2. ANOVA for effect of sex on body length of sampled Indigenous cattle 

Source         DF        Type III SS         Mean Square                 F Value                            Pr > F 

 

Sex             1           2680.435981      2680.435981                222.50                               <.0001 

 

Appendix table 3. ANOVA for effect of sex on chest girth of sampled Indigenous cattle 

Source         DF        Type III SS         Mean Square                F Value                             Pr > F 

Sex             1          5797.739054      5797.739054                 91.98                                 <.0001 

 

Appendix table 4.  ANOVA for effect of sex on horn length of sampled Indigenous cattle 

Source        DF        Type III SS         Mean Square                 F Value                             Pr > F 

 

Sex            1            112.3034079      112.3034079                   10.39                              0.0016 

 

Appendix table 5. ANOVA for effect of sex on tail length of sampled Indigenous cattle 

Source       DF          Type III SS         Mean Square            F Value                            Pr > F 

 

Sex         1               850.3829641      850.3829641                 47.96                             <.0001 

 

Appendix table 6. ANOVA for effect of sex on muzzle circumference of sampled 

Indigenous cattle 

Source       DF           Type III SS         Mean Square               F Value                              Pr > F 

 

Sex           1               51.69555269      51.69555269                14.70                                 0.0002 
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Appendix table 7. ANOVA for effect of sex on height at wither of sampled Indigenous 

cattle 

Source        DF         Type III SS        Mean Square                 F Value                              Pr > F 

 

Sex          1             910.6833723     910.6833723                      64.92                              <.0001 

 

Appendix table 8.  ANOVA for effect of sex on hock circumference of sampled 

Indigenous cattle 

Source        DF          Type III SS         Mean Square                F Value                             Pr > F 

  

Sex         1             126.5613732      126.5613732                     67.87                               <.0001 

 

Appendix table 9. ANOVA for effect of sex on pelvic width of sampled Indigenous cattle 

Source       DF      Type III SS         Mean Square               F Value                             Pr > F 

               

Sex         1              84.19318220      84.19318220                   14.13                            0.0002 
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Appendix table 10. Linear body measurement of female population 

Dependent variables Mean ± SE R
2
 CV 

Ear length 19.06±0.14 0.249368 7.125425 

Body length 117.68±0.27 0.37358 2.222217 

Chest girth 148.18±0.63 0.573908 4.130979 

Horn length 16.18±0.36 0.101701 21.92328 

Tail length 85.17±0.42 0.152073 4.84362 

Muzzle circumference 40.79±0.13 0.340699 3.093198 

Height at wither 116.15±0.35 0.45098 2.906539 

Hock circumference 30.76±0.10 0.337043 3.218913 

Pelvic width 37.05±0.17 0.561542 4.593637 
 

Appendix table 11. Linear body measurement of male population 

Dependent variable Mean±SE R CV 

Ear length 20.08±0.26 0.184107 8.811683 

Body length 126.54±0.39 0.525234 2.135035 

Chest girth 161.27±0.45 0.463165 1.92585 

Horn length 14.18±0.30 0.18227 14.59112 

Tail length 89.91±0.52 0.311112 4.00859 

Muzzle circumference 42±0.34 0.123139 5.572096 

Height at wither 121±0.36 0.492658 2.021103 

Hock circumference 32.67±0.22 0.184254 4.634373 

Pelvic width 38.51±0.27 0.330537 4.822738 

 

 

 


