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On Farm Phenotypic Characterization of Indigenous Cattle and Their Production
Systems in Bako Tibe and Gobu Sayo Districts of Oromia Region, Ethiopia

ABSTRACT

The study was conducted in Bako Tibe and Gobu Sayo districts of Oromia Regional State,
Ethiopia, from October 2014 to January 2015 with the objective to undertake on-farm
phenotypic and production system characterization of indigenous cattle breed (Horro) 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 120 households (60 from each district) were randomly selected for semi structured
questionnaire interview and 240 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 overall cattle herd size was 9.67±3.34 heads per household and was not
significantly different (p<0.05) between districts. The main purposes of keeping Horro cattle
in both locations were draught power, milk production, income, manure and threshing of
crop. The dominant coat color in both female (45%) and male (75%) was red followed by
brown (20%, and 12%) in female and male respectively and followed by black (9.5%) in
female and male (5%). The overall Mean heart girth, flank girth, height at withers and horn
length were 133.08±6.23,157.2±07.0,107.9±6.93 and 23.05±6.65cm respectively, and
significantly different for both sex and district (p < 0.05). Body length, rump width and
length, canon bone length and circumference of Horro cattle were 100.49±8.14, 8.94±1.04,
19.46±1.92, 24.07±1.32, 12.63±1.27cm, respectively. Moderate and significant (p<0.001)
positive correlation was found among the linear body measurements. The age at first service
(AFS) of male Horro cattle was 3.47±0.39 years. The age at first mating (AFM) and age at
first calving (AFC) of female cattle were 3.73±0.51 and 4.98±0.68 years respectively. The
calving interval (CI) of Horro cow was estimated to be 1.88±0.49 years and showed no
significant difference between locations. The mean productive life time and number of calves
born per female productive lifespan were found to be 11.95±2.10 years and 5.92±1.42 calves,
respectively. The daily milk yield of Horro cow was estimated to be 1.42±0.55 liters and the
cows were milked for a mean lactation length of 9.25±2.93 months. The lactation milk yield
was estimated to be 394.05 liters. Natural and uncontrolled mating is the main breeding
system in the two districts. The main sources of breeding bull were community land, owned
bulls and neighboring herd. The effective population size and inbreeding coefficient were
estimated to be 3.26 and 15.30% and 147.04 and 0.034% for household herd and combined
population respectively for Bako Tibe while in Gobu Sayo district it were 3.06 and 16.30%
and 159.8 and 0.030% for household herd and combined population, respectively. The main
trait of Horro cattle breed preferred by the community were its milk yield, coat color and
survival on low quality feed. The main cattle feed resource in all seasons is natural pasture
obtained from community and owned grazing land in both Bako Tibe (63.3%) and Gobu Sayo
(71.6%) districts. The major cattle production constraints were feed shortage, diseases, lack
of improved breeds, improved forage, market access, shortage of water and labor in that
order. The reported main cattle disease in the area were trypanosomiasis, pasteurellosis,
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lumpy skin disease, contagious bovine pleuro pneumonia, parasites, blackleg and anthrax.
The current study result indicated that Horro cattle production and reproductive performance
in the current environmental condition are comparable with other indigenous breeds and
have potential for improvement. Morphological characteristics of the breed need to be
complemented by genetic characterization for fully exploiting the potential of the breed. Feed
shortage got the highest rank by cattle owners to be the most limiting factor for productivity
of their cattle followed by disease. This implies that the importance of improving feed
(production of improved forage and grasses) and disease management ( disease prevention
control vaccination and treatment) are the critical steps toward improvement of the breed.



1. INTRODUCTION

Animal genetic resources (AnGR) for food and agriculture are an essential component and the

biological basis for world food security. Hundreds of millions of poor rural people keep

livestock and often rely on their animals to provide multiple products and services. In harsh

environments where crop production is not reliable, livestock keeping is often the main or

only livelihood option available. Livestock currently contribute to about 30 percent of

agricultural gross domestic product in developing countries, with a projected increase of about

40 percent by 2030. The World Bank has estimated that it will be necessary to increase meat

production by about 80 percent between 2000 and 2030. This will require more efficient

animal production systems, careful husbandry of natural resources and measures to reduce

waste and environmental pollution (FAO, 2011).

Ethiopia has long been recognized as the center of origin of diverse genetic resources both in

Africa and the world at large. The existence of broad diversity is due in large part to its

geographic location, its diverse topography, climate, the wide range of production systems

and the huge livestock population size (IBCR, 2003).

Livestock production in Ethiopia contributes up to 80% of the farmers income 18% of the

overall GDP (FAO, 2004), 45% of the agricultural GDP (including draught power), above

20% all the national exports (official and cross border trade) and 5% of the total

manufacturing GDP (IGAD LPI, 2010).

Indigenous livestock breeds in Ethiopia are a valuable source of genetic material because of

their adaptation to harsh climatic conditions, their ability to better utilize the limited and poor

quality feed resources and their tolerance to a range of diseases found in these regions.

Despite the significant contribution of livestock to the country, little attention is given to

identify, characterize and conserve the diversity of the various classes of livestock (DAGRIS,

2009). Understanding the diversity, distribution, basic characteristics, comparative

performance and the current status of a country’s animal genetics resources is essential for

their efficient and sustainable use, development and conservation (FAO, 2007). However,

only a small number of recognized cattle breed types have a fair description of their physical
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appearance, indications of their level of production, reproduction and genetic attributes

(Workneh et al., 2004).

The total number of cattle in all regions of the rural sedentary areas of the country was

estimated to be 55.03 million (CSA, 2013/14). Majority of these cattle (98.71 percent) are

indigenous breeds which are kept under extensive management. Cross breeds and exotic

breeds accounted for about 1.15 percent and 0.14 percent, respectively (CSA, 2013/14). If we

include the value of traction services, livestock provided 45% of agricultural GDP in 2008-09

(Behnke, 2010).

The classical description of breeds is based upon phenotype, because an organism’s

phenotype is principally a manifestation of its genotype that it lends itself to direct

measurement on the organism. As such, phenotypic characterization is complementary to the

powerful biotechnological techniques for measuring genetic diversity on the genome

(Workneh et al., 2004). There were few attempts made to characterize the indigenous cattle in

terms of their production system and phenotype characters in the western part of the country.

The work done by Jiregna (2007) focused on characterization of cattle genetic resources in

their production system context and a recent work by Ayantu et al. (2012) focused on

production system characterization of Horro cattle breed at its home land, Horro Guduru,

Wollega Zone. There has been intervention by Anno Agro-industry and Bako Agricultural

Research Center in the study area providing few 50% Horro- Holstein and Horro- Jersy

crosses to farmers for demonstration purposes. However, still the information available on

characterization of Horro cattle in the study area is scant.

Therefore, the present study was undertaken to address the information gap by conducting an

on-farm phenotypic characterization of Horro cattle genetic resources and their production

system in Gobu Sayo and Bako Tibe districts of Oromia Region, western Ethiopia with the

following objectives:

1.To characterize the production system of indigenous cattle breed (Horro) and

2. To characterize phenotypically indigenous  cattle breed (Horro) in the  study areas
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2. LITERATURE REVIEW

2.1. Origin and Domestication of Cattle

Domesticated cattle consist of two major lineages that are derived from independent

domestications of the same progenitor species, the aurochs (Bos primigenius). The aurochs

was a large wild bovine species found throughout Europe and Asia, as well as in North

Africa; it has been extinct since 1627 (Mona, 2010). These two primary groups of

domesticated cattle are variously treated by different authors as subspecies (Bos taurus taurus

and Bos taurus indicus) or as full species (Bos taurus and Bos indicus).

The most obvious phenotypic differences between these groups are the noticeable hump at the

withers (i.e., the shoulders of a four-legged mammal) and the floppy rather than upright ears

of indicine cattle (Grigson, 1991) cited in (Emily et al., 2013). The taurine lineage was

probably first domesticated in the Middle East, with some later contributions from European

aurochsen; the indicine lineage was domesticated on the Indian subcontinent (MacHugh et

al., 1997).

Ethiopia is believed to be the origin and center of dispersal of Sanga cattle breeds. It is in this

part of East and Northeast Africa where Sanga cattle first evolved as the result of the

interbreeding of the Longhorn, Shorthorn and zebu type cattle, commencing about 3000 to

4000 years ago, a process that has continued up to the present time (Payne and Wilson, 1999).

The same authors reported that Sanga show a mixture of features from zebu (humps and

dewlap) and humpless cattle (longhorns and no humps). The present distribution of the Sanga

cattle extends from Eritrea, through Ethiopia, Southern Sudan and the Great Lakes region of

East Africa to southern Africa where they are the traditional cattle in all countries (DAGRIS,

2007).

AnGR diversity is vital to all production systems. It provides the raw material for breed

improvement, and for adaptation to changing circumstances. As revealed by recent molecular

studies, the diversity found in today’s indigenous livestock populations and breeds greatly

exceeds that found in their commercial counterparts. Therefore, unraveling the origin and
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distribution of livestock diversity is central to its current utilization, and to its long-term

conservation (Hanotte et al., 2006).

Domesticated animals are considered to be those species that are bred in captivity, and

modified from their wild ancestors to make them more useful to humans, who control their

reproduction (breeding), care (shelter, protection against predators) and food supply

(Diamond, 2002 and Mignon-Grasteau et al., 2005). Domestication includes the following

steps: initial association with free breeding; confinement; confinement with breeding in

captivity; and selective breeding and breed improvement (Zeuner, 1963) cited in (Hanotte et

al., 2006). Archaeologists and animal geneticists use various means to unravel the history of

domestication, including study of morphological changes to the teeth, cranium and skeleton;

and the construction of demographic age and sex curves which allow the identification of

patterns indicative of domestication (Zeder et al., 2006).

2.2. Socioeconomic Importance of Livestock in Ethiopia

The agricultural sector in Ethiopia, engaging 80% of the population, contributes 52% of the

gross domestic product (GDP) and 90% of the foreign exchange ( MoA, 2000). The share of

livestock is estimated at 45% of the annual agricultural output (IGAD LPI, 2010) and 18% of

the gross domestic product (FAO, 2004). Cattle produce a total of 1.5 million tones of milk

and 0.331 million tones of meat annually (FAO, 2005). In addition to the well known

contributions as source of draft power, income and employment, food, manure and transport;

livestock serves as an asset and allow escape from poverty in times of crop failure (Ayele et

al., 2003).

In mixed crop-livestock production systems of Ethiopian highlands, livestock are subordinate

but economically complementary to crop production in providing draft power, which is a vital

contribution to the overall farm labor requirement. Moreover, in semi-arid lowlands, cattle are

the most important species, because they supply milk for subsistence pastoral families. In the

more arid areas, however, goat and camels are the most dominant species reared. The former

provide milk, meat and cash income, while the later are kept for milk, transport and a limited

extent, meat (Asfaw,1997). Cattle are kept for all purposes that vary with production systems.
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Traction ranked highest, followed by milk and reproduction (male and female) in both crop

livestock and agro pastoral systems (Alemayehu, 2004). Manure production is also considered

important by most crop -livestock and agro- pastoral farmers, but as a secondary rather than

primary purpose. In contrast, reproduction requirements received higher ranks in pastoralist

systems (Workneh and Rowlands, 2004).

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

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).
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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 country (e.g. whether it is developed or developing)

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

The Global Plan of Action for Animal Genetic Resources FAO (2007) recognizes that “A

good understanding of breed characteristics is necessary to guide decision-making in livestock

development and breeding programs”. The Global Plan of Action’s Strategic Priority Area 1

is devoted to “Characterization, Inventory and Monitoring of Trends and Associated Risks”.

The classical description of breeds is based up on phenotype because an organism’s

phenotype is principally a manifestation of its genotype, and that it lends itself to direct

measurement on the organism. As such, phenotypic characterization is therefore,

complementary to the powerful biotechnological techniques for measuring genetic diversity

on the genome (FAO, 1984a). Phenotypic characterization is under taken as a measure of
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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 exist. Such baseline information is essential to establish

country, regional and global priorities for the management of animal genetic resources (FAO,

1984b). 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).

Table 1. Qualitative and Quantitative traits standard breed descriptor list for Horro cattle
Character name Description
Qualitative traits Character states
Coat color pattern
Coat color type

Hair type
Head profile
Back profile
Horn shape

Horn orientation
Ear shape
Ear orientation
Hump size
Hump position
Hump shape
Dewlap size
Naval flap
Perpetual sheath

Uniform, Pied, spotty
Red, White, black, brown, dark-brown, Roan; if mixed color,
dominant color indicated first followed by the second dominant color.
Coarse, shinny
Straight/flat, convex, concave
Straight, curved, slop up towards rump, slop up towards wither, arched
Straight, spiral, lyre/cup-shaped, loose, stumps, polled, circular
Upright, forward, backward, lateral, downward, inward
Rounded, straight-edged
Erect, lateral, drooping
Absent, small, medium, large
Thoracic, cervico-thoracic
Conical, drooping, erect, bean shape
Absent, small, medium, large
Absent, small, medium, large
Absent, small, medium, large

Quantitative Traits Definition
Ear length
Horn length
Body length
Chest girth

Height at withers

Pelvic width

Length (cm) of external ear from its root to the tip
Length (cm) of the horn on its exterior side from its root to the tip
Horizontal length (cm) from the point of shoulder to the pin bone
Circumference (cm) of the body immediately behind the shoulder
blades in a vertical plane, perpendicular to body length
Height (cm) from the bottom of the front foot to the highest point of
the shoulder between the withers
Horizontal distance (cm) between the extreme lateral points of the
hook bone(tuber coxae) of the pelvis

Source: FAO (1986, 2012)
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2.3.2. Molecular Characterization

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 scant.

2.4. Animal 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
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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.

2.4.1. 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).

2.4.2. 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
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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).

2.4.3. 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

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.
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2.4.4. 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 (Emabet, 2006). The main

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

conventional feedstuffs.

2.5. Indigenous Cattle Breeds and their Population in Ethiopia

The Domestic Animal Genetic Resources Information System (DAGRIS) database (DAGRIS,

2007) summarized that there are 32 recognized indigenous cattle breeds in Ethiopia. Breeds

that were incorporated into the database in recent years include Gamo highland and Gamo

lowland in southern Ethiopia (Chebo et al., 2013), Wegera, Dembia and Mahibere-silassie

breeds in the north-west (Zewdu, 2004), Abergalle, Irob and Medenes cattle breeds in the

north (Zerabruk and Vangen, 2007) and Gojjam Highland zebu breed in the central highlands

(Fasil and Workneh 2014) and Wollo Highland, Raya Sanga and Afar Sanga in the north-east

(Dereje, 2005).

Understanding the diversity, distribution, basic characteristics, comparative performance and

the current status of a country’s animal genetics resources is essential for their efficient and

sustainable use, development and conservation (FAO, 2007). However, only a small number

of recognized cattle breed types have a fair description of their physical appearance,

indications of their level of production, reproduction and genetic attributes (Workneh et al.,
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2004). Cattle genetic resource of Ethiopia is categorized into five major breed groups

(DAGRIS, 2007; Workneh et al., 2004; Rege, 1999; Rege and Tawah, 1999). Most of the

breeds are grouped under the Small East African Zebu and are found widely distributed

throughout the country, both in the highland and lowland areas. This breed group comprises

the breeds of Adwa, Ambo, Bale, Gofa, Guraghe, Hammer, Harar, Jem-jem, Jijjiga, Mursi,

Ogaden Zebu, and Smada. Three other breeds, the Ethiopian Boran, Murle and Arsi, are

classified in the group of large east African Zebu. The Sanga group of cattle comprises the

Danakil and Raya Azebo from Northern and Northeastern Ethiopia and Anuak and Aliab

Dinka in the far Southwest lowlands of the country. Three other breeds (Horro, Fogera and

Arado) from central highlands are classified under the group of Zenga (Sanga-Zebu

interbreeds). The Sheko breed, which dominates in the southwest of the country, is grouped

under the only humpless shorthorn cattle in the country (Table 2).
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Table 2. Classification of identified cattle breeds in Ethiopia
Group Breed

Name/Strain
Common

Name
Name/Synonym Population

Size
Estimate

Small East
African
Zebu

Adwa NA Central zone of Tigray region, Adwa NA Unknown
Ambo NA Western Shoa (Ambo, Addis Alem,

Holeta)
NA Unknown

Bale NA Bale highlands 738000 Unknown
Gofa Gofa Dwarf North Omo (Goffa, Sawla) NA Unknown

Guraghe NA Guraghe and Hadiya areas, close to the
tsetse-infested valleys

NA Unknown

Hammar NA South Omo Zone NA Unknown
Harar NA Highlands of Eastern and Western Hararghe NA Unknown

Jem-jem BlackHighland
Cattle

Highlands of Jem-jem, Sidamo and Bale 434000 Not at risk

Jijjiga NA Somali Region Jijiga area 100000 Not at risk
Mursi NA South Omo Zone NA Unknown

Ogaden Zebu Lowland Zebu Somali Region, Ogaden area NA Unknown
Smad South Gondar Zone (Gayint, Smada)

and parts of North Wollo
NA Unknown

Zenga Horro Wellega Highlands of western Ethiopia(East
Wollega,West Shoa, Illubabur)

3300000 Not at risk

Fogera NA The Fogera plains around Lake Tana in
South Gondar and adjoining areas of West
Gojam

800000 Not at risk

Arado NA Northern Tigray (Shire, Adwa, Agame) NA Unknown
Hump less
Shorthorns

Sheko Shewa, Goda,
Mitzan

Bench Zone in Southwestern Ethiopia,
originally with the Sheko people

31000 Endangered

NA=Not Available ; Source: Rege (1999),Rege and Tawah (1999),Workneh et al. (2004),DAGRIS (2007), Ayentu et al. (2012)
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Table 2(Continued)
Group Breed

Name/Strain
Common

Name
Name/Synonym Population

Size
Estimate

Large East
African
Zebu

Arsi Arusi Highlands of Arsi, Shewa, Bale, Sidamo
and Harargh

2012000 Not at risk

Ethiopian
Boran

Borana In the southern rangelands with the
Borana Pastoralists

1896000 Not at risk

Murle NA Eastern Gambella, on the border with
the Sudan

NA Unknown

Senga Aliab Dinka NA Gambella Region along the border with
the Sudan

NA Unknown

Anuak Abigar Gambella Region and adjoining areas in
southwestern Ethiopia

548600 Not at risk

Danakil Afar, Kereyu Northern Ethiopia part of Tigray and
Wello

NA Not at risk

Raya-Azebo Azebo East of Lake Ashenge NA Not at risk
NA=Not Available ; Source: Rege (1999),Rege and Tawah (1999),Workneh et al. (2004), DAGRIS (2007), Ayentu et al. (2012)
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2.6. Horro cattle Breed Origin and Distribution

Horro cattle breed is Zenga type cattle that are an intermediate breed type between the Sanga

and the Zebu (Rege, 1999 and DAGRIS, 2007). Zenga breeds are often found in areas

between the typical Zebu areas in northern Africa and Sanga areas in the south. The Horro

cattle are found in the western parts of Ethiopia, mainly in the Eastern Wollega and Western

Shoa Zones of the Oromia Region. The estimated total population size reaches almost 3.3

million animals (Rege, 1999) and is thus one of the more common breeds in Ethiopia. Horro

cattle are mainly used for milk and meat production and for draught purposes (Rege &

Tawah, 1999).

Horro cattle are uniform in color and body conformation. They are of medium to large in size

with a small and finely shaped head, a straight profile and medium to large horns that are

definitely larger than Ethiopian zebu breeds. They have a fine skin and uniform brown color,

which is lighter around the muzzle and on the flanks, abdominal floor, and perineum and in

between the hind legs. The hump is small to medium in size, cervico-thoracic and never

overhanging (Alberro and Haile-Mariam, 1982).

2.7. Milk Production and Reproductive performance of Horro and some
indigenous cattle breeds in Ethiopia

The reproductive performance of the breeding female is probably the single most important

factor that is a prerequisite for sustainable dairy production system and influencing the

productivity cited in Niraj et al. (2014). Numbers of services per conception, days open till

conception and calving interval are important reproductive traits which are crucial for

determining the profitability of dairy production (Lobago et al., 2007).

Milk production level and lactation persistency are crucial factors determining the appropriate

calving interval Arbel et al. (2001). The profitability of short or extended lactation length

depends on that additional days in which cows are not pregnant beyond the optimal time post

calving are costly Meadows et al. (2005). Various factors including the lactation length

persistency. The report of Tadesse et al. (2010) revealed that lactation milk yield was
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significantly influenced by period of calving and parity number, but not by season of calving.

Mureja et al. (2002) also stated that period of calving and season of calving was significant

effect on lactation milk yield; but, parity did not have significant effect. However, Usman et

al. (2012) stated that parity was found a significant (P<0.05) effect, while season and year of

calving was found to be non-significant on lactation milk yield. There was yield increment

from first to third parity, followed by constant performance up to fifth parity, and then a

decrease from the sixth parity onwards (Mureja et al., 2002).

On station reproductive performance report of Gizew et al.(2011) indicated Horro cows had

mean intervals from calving to first heat of 72.4 days (range 15-253) and from calving to

conception 119.2 days (range 57-317). The number of services per conception for cows

served by artificial insemination was 1.76.

2.7.1. Age at First Service (AFS)

Age at first service (AFS) is the age at which heifers attain body condition and sexual

maturity for accepting service for the first time (Gidey, 2001). AFS signals the beginning of

the heifer’s reproduction, production and influences both the productive and reproductive life

of the female through its effect on her lifetime calf crop. Moreover, irregularities in feed

supply and differences in management systems may bring about variations in age at first

service in different areas (Gebeyehu et al., 2005).

2.7.2. Number of Services per Conception (NSC) for Cattle In Ethiopia

According to Gidey (2001), number of services per conception is the number of services

(natural or artificial), required for successful conception. Number of inseminations required to

produce a live calf is one of the most useful parameters of reproductive efficiency which

mainly depends on the breeding system used. It is higher under uncontrolled natural breeding

than hand-mating and AI and the numbers of services per conception greater than two are

regarded as poor. (Mukassa Mugrewa, 1989).
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Heritability of NSC is low and most of the variation is attributable to environmental factors.

(Gebeyehu et al., 2007) found that year of calving significantly affected NSC. On the

contrary, Tadesse et al. (2010) and Nega and Sendrose (2000) did not find significant effect of

year of calving on NSC for Holstein Frisian cows in and around Addis Ababa and Holetta

state farm, Ethiopia. However, Gifawosen et al. (2003) found significantly fewer NSC in the

short rainy season than that in main rainy season for Boran and its crosses at Holetta research

farm, Ethiopia.

2.7.3. Age at First Calving (AFC)

Age at first calving (AFC) is one of the important factors contributing to economic return and

is determined partially by farmer policy (Tadesse et al., 2010). Under controlled breeding

system, heifers are usually mated when they are mature enough to withstand the stress of

parturition and lactation. It is recommended that heifers calve between 23 and 25 months of

age, which is considered as optimum that increase profitability of the dairy business

(Hammoud et al., 2010). AFC influences both the reproductive and productive life of the

female directly through its effect on her lifetime, calf crop and milk production and indirectly

upon cost invested for her upbringing and the magnitude of genetic progress (Hammoud et

al., 2010).

2.7.4. Calving Interval (CI)

The calving interval (CI) is the period between two consecutive parturitions, and ideally

should be 12 to 13 months. The calving interval can be divided into three periods: gestation,

postpartum anestrus (from calving to first estrus) and service period (first postpartum estrus to

conception). It is also expressed as a function of days open (period from calving to next

conception) and gestation length. The calving interval is thus closely matched to the yearly 14

production cycle and influences the amount of milk a cow is likely to produce in a given

period (Mukasa-Mugerwa, 1989 and Gidey, 2001). The postpartum anestrus interval is an

important trait in determining the calving interval and calving rate of a herd.
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2.7.5. Days Open (DO)

Days open (DO) refers the interval from calving to conception. According to Gebeyehu et al.

(2007) and Tadesse et al. (2010) a herd average of less than 85 open days indicates that cows

are being breed early, 85 to 115 days considered as optimum for dairy herd, 116 to 130

indicate slight problem, 131 to 145 moderate problems, while more than 145 open days

considered as sever reproductive problem in the dairy herd. Although several studies

estimated DO in Ethiopia, the results are variable due to various reasons.

According to report of Niraj et al. (2014), reproductive performance of dairy cows was found

to be lesser than the optimum values desirable for profitable milk production.

It is generally believed that milk yield is affected by the preceding dry period. Considering the

biological limits and economics of the operation involved, many workers in tropical and sub-

tropical regions have set a range of 40-60 days as an optimum dry period for the perspective

of cow's health and farmer’s profit (Niraj Kumar et al., 2014).
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Table 3. On-farm milk production and reproductive performance of some indigenous cattle breeds for selected traits
Traits Breeds

Borana Mursi Fogera Kerayu Sheko Horro Wello
highland
zebu

Raya
Sanga

Semien Wegera

AASM(m) 47.4 - 41.4 45.7 41.6 46.56 - - 55.6 57
AFC(m) 55.5 5.28 53.4 54.1 54.1 58.08 43.9 53.1 56.8 54.7
DMY(litter) 1.8 2.11 2.6 1.81 2.3 1.65 2.3 1.8 0.97 1.6
LMY(litter) 520 491 702 463.1 698.3 475.85 593.4 594 - 369.6
LL(m) 10.1 7.79 9 8.53 9.9 9.57 8.6 11 5.3 7.7
CI(m) 15.3 14.25 17.3 18 15.6 21.08 16 19 22.4 17.5
CCLTC(number) 7.3 11.35 6.4 7.1 8.3 6.46 6.5 6.7 6.7 6.5
AFS(yr) - 3.81 - - - - - - - -
RLTC(yr) 12.7 14.63 - - - 13.67 - - - -
AFMM(yr) - 3.67 - - - - - - - -
MPLT(yr) 11.4 14.63 - - - - - - - -
AASM= Age at sexual maturity for male, AFC=Age at first calving, DMY=daily milk yield, LMY= Lactation milk yield, LL=
Lactation length, CI=Calving interval, CCLT=Calf crop in life time of cow AFS=Age at first service, RLTC=Reproductive life
time of cow, AFMM= Age at first mating for male, MPLT= Male productive life time, m=month, yr= year
Source: Zewdu (2004),Dereje (2005), Takele (2005), Shiferaw (2007),Solomon (2010), Endashaw (2010) and Ayentu et al. (2012)
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3. MATERIALS AND METHODS

3.1. Description of the Study Areas

3.1.1. Bako Tibe

Bako Tibe district is located in West Shoa Zone of Oromia Regional state at about 250 km

west of Addis Ababa at an average altitude of 1650 m.a.s.l. The area has a hot and sub-humid

climate and receives a mean annual rainfall of about 1220 mm, of which more than 80% falls

in the months of May to September. Mean monthly minimum and maximum temperatures are

about 14°C and 28°C, respectively, with an average of 21°C. The daily mean minimum and

maximum temperatures are 9.4°C and 31.3°C, respectively (Bako Tibe Agricultural and Rural

Development Office information desk, 2014). The total area of Bako Tibe district is about

64,469 hectares of land with animal population of 137,343 cattle, 12,502 sheep, 24,212 goats,

3685 horses, 8415 donkeys, 1023 mule and 96742 Poultry (Bako Tibe Livestock

Development and Health Agency information desk, 2014).

3.1.2. Gobu Sayo

Gobu Sayo district is located in the eastern Wollega zone of Oromia Region; western part of

Ethiopia, about 263 km from Addis Ababa. It is the mid land area with hot and humid

climate. The mean annual temperature of the district ranges between 15oC to 20oC whereas

the mean annual rain fall may reach to 2000 mm (Gobu Sayo Agricultural and Rural

Development Office information desk, 2014). The district has an altitude range from 1500 to

1750 m.a.s.l. with average altitude of 1625 m.a.s.l. Total area of the Gobu Seyo district is

about 33,153 hectares of land with animal population of 226,791 cattle, 9, 5334 sheep, 9283

goats, 72 horses, 3300 donkeys, 601 mule and 24954 poultry (Gobu Sayo Livestock

Development and Health Agency information desk, 2014).
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Figure 1. Map of the Study areas

3.2. Sampling, Data Collection and Analysis

3.2.1. Sampling Technique

A multistage sampling technique was employed in gathering information on the production

system, indigenous knowledge and husbandry practices, major constraints and physical

descriptions of cattle in the study area. The first stage involved selecting two districts using

purposive sampling technique based on relatively availability of cattle population and

accessibility of the districts and then randomly selecting three rural kebeles from each district.

The district agricultural development offices and Livestock development and health agencies

were contacted for brief discussion on traditionally recognized indigenous cattle types and

their distribution in the zones and selection of sample rural Kebeles was done together with

district experts and development workers to select households or herds and three rural Kebeles

from each district randomly. In the second stage, sample cattle owners were selected

randomly using systematic sampling procedure so as to interview them with semi-structured

questionnaire on the above important issues. A total of 120 households were interviewed for

the study (60 from each district).
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3.2.2. Data Collection

3.2.2.1. Horro cattle milk production, reproductive performance and breeding practices

Information on milk production and reproduction performance viz., daily milk yield, lactation

length, age at first service, age at first mating, age at first calving, number of calf produced

per cow’s lifetime and calving interval of cattle were assessed using designed questionnaire.

Similarly, information on breeding management, like Mating system ,  cow estrus sign and

estrus detection methods, sources of  bulls, main uses and special attributes of the cattle breed

were also collected.

3.2.2.2. Qualitative traits

Visual observation was made and morphological features were recorded based on cattle

morphological characteristics descriptor list of FAO (1986), Workneh et al. (2004) and FAO

(2012), where three experienced individuals set the size of qualitative traits to large, medium

or small based on their visual observation. Qualitative traits of cattle such as hair type, coat

pattern, coat color, horn shape and orientation, ear shape and orientation, rump shape, hump

size and position, udder size, and teat size, testicular size, prenuptial sheath size, naval flap

size, facial profile, tail length and dewlap size were recorded.

3.2.2.3. Quantitative traits

Morphological measurements in cm were taken using graduated measuring tape with a

precision of 0.5 cm. Body measurements were made on adult cattle of both sexes. Adult cattle

of both sexes were selected based on dentition technique and age given by farmers. Cattle

with wear off two and above pair of teeth or cattle of two years and above old were selected

for body measurements. The physical measurements including: heart girth, height at rump,

pelvic width, body length, height at wither, flank girth, rump width and length, mouth

circumference, neck  length, tail length, canon bone length and circumference, ear length,
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horn length and space, face length, dewlap width, naval flap and prenuptial sheath width, teat

length and udder circumference were measured.

Body condition score for both sexes was made using the standard designed for tropical zebu

cattle (Nicholson and Butterworth, 1986). A nine unit scores (1-9) was used to describe the

body condition of the cattle. The three main conditions; fat (F), medium (M), and lean (L) was

subdivided into three categories each. The three categories of each of the three condition

scores were abbreviated as (F+, F, F-); (M+, M, M-); and (L+, L, L-), respectively. Each

condition was given a score number from 1 (L-) to 9 (F+).

The weight of the cattle was estimated from linear regression equation (body weight on heart

girth) developed for Horro cattle (OARI, 2002).

Male Ym = 85.2- 2.519x + 0.02448x2

Female Yf = 2.2 -0.895x + 0.01743x2

Where: Ym = estimated body weight of mature Horro male cattle

Yf = estimated body weight of mature Horro female cattle

X = heart girth measurements in centimeter

3.3. Questionnaire Content and Type of Data Collected

General information list of FAO (1986, 2000 and 2012) were used as a checklist in designing

the questionnaire. This includes status of the breed, breed population information, main uses,

origin and development, morphology, management practices, conservation practices, and

performance of the breed. Specifically, with regard to morphological measurements, the

standard breed descriptor list of FAO (1986) was adopted. Simultaneously, linear body

measurements were taken using a standard textile measuring tape and qualitative and

quantitative traits were recorded on 40 matured males and 200 breeding females in the sample

households owning cattle from the two districts. Qualitative variables on the shape and

appearance of the animals were recorded in pre-coded format. Some photos were taken on

matured animals for ease of comparison and description with other standard breeds.
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Information on the reproduction performance including age at first services, age at first

mating, age at first calving, calving interval, number of calves produced per cow’s lifetime,

reproductive life time of cow, age at which bull castrated, reproductive life time of bull, age at

which bull reach for draught, work life time for ox and milk production performance of cows

were assessed using designed questionnaire. Similarly, information on breeding management

of cattle including mating system, source of bull, cow estrus sign and main uses of indigenous

cattle breed were collected.

Moreover, formal group discussions with cattle owners were conducted on general issues like

status of the indigenous cattle breed, breeding management and goal, population trends and

major threats to the breed. Cattle owners themselves were also allowed to prioritize purposes

of keeping cattle and cattle production constraints in the study area without any interference.

Secondary data were utilized to support and/or cross check the accuracy of field surveys and

measurements. Milk yield data of lactating cows were obtained by interviewing cattle owners

in collaboration with DAs to estimate productivity of the breed though the cows may be at

different stages of lactation, levels of management, ages and other factors related to milk

yield.

3.4. Statistical Analysis

3.4.1. Analysis of Survey Data and GLM Procedure

The SPSS statistical software (SPSS for windows, release 20.0, 2011) was used to analyze the

survey data. General linear model (GLM) procedure of SAS (SAS, 2008) was employed for

analysis of quantitative variables to detect statistical differences between sample cattle

population in the study areas. This was done for both sexes separately to avoid confounding

effect due to sex. Taking site and dentition class as main fixed effects, the following model

was used.

Yijk = μ + Si + Bj + eijk

Where: Yijk = observed value of trait of interest

μ = overall mean

Si = fixed effect of ith site
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Bj = fixed effect of jth dentition class or Age

eijk = residual random error associated with the [ijk]th observation

Index was calculated to provide ranking for purpose of keeping cattle and constraints to cattle

production. Index was calculated as Index = sum of (4x number of households ranked first +

3x number of households ranked second + 2x number of households ranked third +1x number

of households ranked fourth) given for each variable source divided by sum of (4x number of

households ranked first + 3x number of households ranked second + 2x number of households

ranked third +1x number of households ranked fourth) for all sources.

3.4.2. Multivariate Analysis

The quantitative variables from female and male animals were separately subjected to

discriminant analysis (PROC DISCRIM) and canonical discriminant analysis (PROC

CANDISC) procedures using (SAS, 2008) to ascertain the existence of population level

phenotypic differences among the sample cattle populations in the study area. The analysis

was undertaken taking individual animals as unit of classification.

Discriminant analysis was done to build a predictive model of group membership based on

observed discriminant scores of each case and to derive classification functions.

Qualitative variables taken from females and males were merged and analyzed by non

parametric discriminant analysis. The predictive model derived from linear combinations of a

set of variables had the following general form.

Y = Α i + βi x 1 + βi x2 + . . . + βi xp

Where: Y = classification score (i.e. linear combination of a set of variables)

Αi = constant for ith group

βi = weights of corresponding variable for ith group

x = discriminator variable score

p = the number of discriminator variables

Canonical discriminant analysis is a dimension-reduction technique related to principal

component analysis. Like discriminant analysis (PROC DISCRIM), there is linear

combination of the quantitative variables that provide maximal separation between the classes
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or groups. Pair wise distance between sample populations and spatial distribution of cattle

population on plot of the first two canonical variantes (CAN1 and CAN2) was obtained by

running canonical discriminant analysis.

3.4.3. Effective Population Size and Inbreeding

The effective population size and inbreeding were calculated on the bases of individual

household herd size and combining all the herds of the community. There are chances of

mixing up of the communities' herds on the communal grazing land and there might be a

probability of mating among the herds. But it was done for each district separately. Estimates

of average change in percentage inbreeding were made with expression: ΔF = 1 / (2 Ne)

Where ΔF = Rate of change in inbreeding

Ne = 4 Nm × Nf/ Nm + Nf (Ne = the effective population number)

Nm = number of breedable male, Nf = number of breedable female
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4. RESULTS AND DISCUSSION

4.1. Socio-economic Characteristics of Households

Socio-economic characteristics of respondents are presented in Table 4,5 and 6. Age of

respondents ranged from 22-80 years, and the reported overall mean age of the respondents

was (42.30+13.70) 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. Almost all of the

respondents were household heads and house wives in terms of position in the household.

With regard to household size it ranges from 3-24 per household.

Majority of sampled household (95.8%) were male headed household and the rest 4.2% were

female headed households (Table 5). The overall mean family size per household was

7.11±2.90 persons. There was no significant difference found between Bako Tibe (7.05±2.59)

and Gobu Sayo (7.17±3.21) districts in terms of household family size. The male and female

members of a family were found to be 3.73±1.91 and 3.33±1.41 for Bako Tibe district and

3.65±1.72 and 3.18±1.48 for Gobu sayo district, respectively (Table 4). The overall mean

family size obtained in the current study was lower than 8.5 ±3.66 reported by Solomon et al.

(2005) for East Wollega (recently divided into Horro Gudura Wollega and East Wollega

zones). Most of the respondents (44.2%) attended primary school while about (28.3%) of the

respondents were illiterate and only (10%) of the respondents attended secondary school

(Table 5).

Table 4. Average age and family size of households
Districts Age(yrs) Age

range
(yrs)

Family size
(No)

Family
size range

(No)

Male (No) Female (No)

Mean±SD Mean±SD Mean±SD Mean±SD
Bako Tibe 42.12±14.586 23-80 7.05±2.594 3-14 3.73±1.912 3.33±1.410
Gobu
Sayo

42.48±12.864 22-75 7.17±3.206 3-24 3.65±1.716 3.18±1.479

Overall 42.30±13.695 22-80 7.11±2.904 3-24 3.69±1.809 3.26±1.441
SD = Standard deviation, yrs = years, No = number,  means within the same columns with the same superscripts
are  non significant (P>0.05)
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Cash income source of the house hold was come from sale of crops (62.5%), livestock and

their product sale (35.0%) and other activities (like merchandizing, carpenter and daily

laborer ) (2.5%) (Table 5). The overall mean land holding in the area was 2.03+1.52 and

0.57+0.33ha for crop production and grazing, respectively (Table 6).The report of Demissu et

al. (2013) indicated the mean proportion of land allocated for crop production was 2.9+2.52ha

and land for grazing was 0.8+0.89ha for villages surrounding Guduru Cattle Improvement and

Research Center of Wollega University, which is higher than the recent finding.

The present finding is comparable with the report of Solomon et al. (2005) in case of land

allotted for grazing but a bit higher than the report of land allotted for cropping which

indicated, in east Wollega, Horro Guduru Wollega and parts of west Shoa, the average land

holding was about 2.3ha, of which about 1.8ha (78.3%) was allotted for cropping and 0.5ha

(21.7%) for grazing.

Table 5. Educational status, sex proportion and source of income of the households

Freq = Frequency

Variables
Districts Overall

Bako Tibe Gobu Sayo
Freq % Freq % Freq %

Educational level
Illiterate 16 26.7 18 30.0 34 28.3
Read and write 10 16.7 11 18.3 21 17.5
Primary School 28 46.6 25 41.7 53 44.2
Secondary School 6 10.0 6 10.0 12 10.0
Sex
Male 56 93.3 59 98.3 115 95.8
Female 4 6.7 1 1.7 5 4.2
Sources of income
Crop sale 36 60.0 39 65.0 75 62.5
Livestock& their
products

23 38.3 19 31.6 42 35.0

Other activities (
merchandizing,
carpenter and daily
laborer)

1 1.7 2 3.4 3 2.5
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Table 6. Mean land holdings for crop and grazing by households
Variables Districts

Bako Tibe Gobu Sayo Overall
Mean+SD Mean+SD Mean+SD

Land for crop(ha) 1.61+1.26a 2.44+1.67b 2.03+1.52
Land for grazing(ha) 0.45+0.29 a 0.57+0.37 a 0.51+0.33
Total land(ha) 2.07+1.55 a 3.01+2.04 b

Range(ha) 0-6.00 0-6.25 0-6.25
ha = Hectare, a,b Means on the same rows with different superscripts within specified class
variable, are significantly different (p<0.05)

4.2. Cattle Production System

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

crop cultivation. The communities' livelihood is also dependent on crop primarily and

secondly, livestock and livestock products, both for home consumption and marketing.  The

main cattle production system of the area is characterized by mixed system which is defined

by crop and livestock production side by side.

4.3. Livestock Possession and Herd Structure

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

Goats, but population ways chickens were more than sheep and goat (Table 7). That is of

different livestock raised in the area cattle is produced in large number followed by chicken

(Table 7). Cattle possession in the study areas was 9.73+1.34 in Bako Tibe and 9.60+5.11 in

Gobu Sayo among the sample population. The overall cattle possession in the study area was

9.67+ 3.34 (Table 7). The report was lower than both that of Ayantu et al. (2012) in Horro

district and Shiferaw (2007) in Fantale districts of Oromia region which were 14.7+0.55 and

12.2, respectively. This may be due to the fact that the study area is known as maize belt area,

so that more land is allotted for maize crop and only little land is left for grazing, due to which

farmers are forced to reduce their number of cattle compared to the high land area of Horro

district.
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Table 7. District-wise types and livestock possession in the sampled household (HHs)

District HHs % Livestock
species

Total Mean SD

Bako Tibe 60 100.0 Cattle 584 9.73a 2.34
6 10.0 Goats 21 3.50a 1.98
8 13.3 Sheep 44 5.50a 3.16

26 43.0 Donkey 45 1.73a 1.15
52 86.3 Chicken 424 8.15a 6.73
5 8.3 Horse 5 1.00a 0.00
5 8.3 Mule 5 1.00a 0.00

Gobu Sayo 60 100.0 Cattle 576 9.60a 5.11
12 20.0 Goats 86 7.17b 4.32
9 15.0 Sheep 36 4.00b 1.66

14 23.3 Donkey 20 1.43a 0.65
49 81.7 Chicken 392 8.00a 6.20
- Horse - - -
1 1.67 Mule 1 1.00a 0.00

Overall 120 100 Cattle 1160 9.67 3.34
18 100 Goats 107 5.94 4.05
17 100 Sheep 80 4.71 2.52
40 100 Donkey 65 1.63 1.01

101 100 Chicken 816 8.08 6.45
5 100 Horse 5 1.00 0.00
6 100 Mule 6 1.00 0.00

HHs= Households, SD= Standard deviation, a,b Means on the same column with different
superscripts within specified class variable, are significantly different(p<0.05)

4.4. Purpose of Keeping Indigenous Cattle

Rewe et al. (2006) mentioned that the knowledge of reasons for keeping animals is

prerequisite for deriving operational breeding goals. As it was witnessed from group

discussion, indigenous cattle play a key role in day-to-day life of farmers who are rearing

them. This study revealed that, the purpose of keeping indigenous cattle, Horro cattle in this

case was for traction, milk production, income generation, manure (to increase soil fertility),

treshing of crop, social status and meat. Traction takes the lead in both districts with index of

0.392 in Bako Tibe and 0.383 in Gobu Sayo district (Table 8). These results were similar with

the result of Jirenga (2007) which was conducted at Danno district of west shoa zone and that

of Agere (2008) and Ayantu et al. (2012) both of which were conducted in Horro district of

Horro guduru Wellega zone. However, the report of Solomon (2010) indicated that higher
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rank for milk production and cash income than for draught power was given for the purpose

of keeping Ethiopian Borana cattle in pastoral and agro pastoral area of Borana zone. The

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

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

VanDorland et al. (2004) reported that indigenous zebu cattle are multipurpose in Ethiopia. In

Gambia, Steglich (2006) studied that the production objective of agro pastoralist and reported

that cattle have primarily saving function. However, functions like milk production, manure

and draught power are also important. In this study draught power got relatively high rank

among the reasons for keeping cattle in mixed production system. This appears be due to the

fact that oxen are used in different agricultural operations.

Table 8. Ranking of purpose of keeping Horro Cattle by respondents

Purpose of
keeping

Bako Tibe Gobu sayo
Rank1 Rank2 Rank3 Rank4 Index Rank1 Rank2 Rank3 Rank4 Index

Traction 55 3 2 2 0.392 54 3 2 1 0.383
Milk 2 45 6 4 0.265 3 45 6 4 0.272
Income 1 4 37 18 0.180 2 4 37 17 0.185
Manure 1 2 13 9 0.075 1 2 12 9 0.073
Trashing of
crop

1 4 1 10 0.046 0 4 2 10 0.043

Social
status

0 2 1 8 0.027 0 2 1 8 0.027

Meat(cattle) 0 0 0 9 0.015 0 0 0 10 0.017

4.5. Characterization of Production Systems

4.5.1. Cattle Population Trend

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

indigenous Horro Cattle had been seem to follow a decreasing trend for individual famer who

rear them, mainly due to expansion of crop land which in turn results in scarcity of grazing

land which then lead to feed shortage. As a result farmers have the tendency to sell their cattle

to reduce the burden of number of cattle they owned.
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However, the overall cattle number seems to follow an increasing trend due to the fact that the

demand for livestock and livestock product is increasing on the market and the number of

individuals who rear the cattle was increasing. In this study the mean cattle herd size was 9.67

per individual farmers (Table 7) which is lower than the report of both Jiregna (2007) at

Danno district and Ayentu et al. (2012) at Horro district which were 12.8 and 13.23

respectively.

This indicates that even though the demand for livestock and livestock product is increasing it

seems a must for farmers to reduce the number of their cattle unless they have to shift the

current production system.

4.5.2. Labor Division within Household in Cattle Management

Summary of the responsibility of family members in cattle husbandry practices categorized by

age and gender are indicated in Table 9. Different husbandry practices are accomplished by

different members of the family. In mixed production system of the area herding of cattle is

mainly accomplished by sons 61.65% followed by husband (17.5%), household head in most

cases. But, all family members take part in herding of cattle by different proportion in

different time. However, milking of cows is mainly the job of wife (86.65%) but adult

daughter (6.7%) and hired labor (6.65%) also take part in milking of cattle. Selling milk and

milk product is mainly done by wife (93.35%) while selling of live cattle was mainly the

responsibility of husband (80%). The report of Demmissu et al. (2014)  also indicated as cow

milking the duty of female family members, which reported 53.3% of cow milking is done by

women and 45.3% done by women and girls at villages surrounding Guduru Cattle

improvement and Research Center of Wollega University.
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Table 9. Responsibilities of family members for some routine husbandry practices of Horro cattle

H= husband, W= wife, S= Son, D= Daughter and HF= hired labor

Husbandry
practices

Bako Tibe Gobu Sayo Overall
Responsible individuals (%) Responsible individuals (%) Responsible individuals (%)

H W S D HL H W S D HL H W S D HL
Herding 16.7 5.0 60.0 8.3 10.0 18.3 3.3 63.3 3.4 11.7 17.5 4.15 61.65 5.85 10.85
Shade/house
cleaning

12.5 54.2 8.3 11.7 13.3 10.0 58.3 13.3 11.7 6.7 10.85 54.15 10.8 11.7 10

Supplement
ary feed
provision

50.0 16.7 13.3 11.7 8.3 60.3 8.0 6.7 16.7 8.3 55.15 12.35 10 14.2 8.3

Milking 0.0 83.3 0.0 6.7 10.0 0.0 90.0 0.0 6.7 3.3 0.0 86.65 0.0 6.7 6.65
Selling of
milk and
milk
products

0.0 90.0 0.0 10.0 0.0 0.0 96.7 0.0 3.3 0.0 0.0 93.35 0.0 6.65 0.0

Taking care
of seek
cattle

66.7 13.3 11.7 3.3 5.0 66.7 13.3 10.0 6.7 3.3 66.7 13.3 10.85 5.0 4.15

Selling of
live cattle

76.7 23.3 0.0 0.0 0.0 83.3 16.7 0.0 0.0 0.0 80.0 20.0 0.0 0.0 0.0
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4.5.3. Feed and Feeding Management for Cattle

The reports of the farmers in the study area indicated that, the main feed resources available

for cattle are community grazing pasture; own grazing land, crop residues, and crop by-

products, table salt and household kitchen waste. The major feed resource utilized in the study

areas are summarized in Table 11. The main cattle feed resource in all seasons is natural

pasture obtained from community and owned grazing land in both Bako Tibe (63.3%) and

Gobu Sayo (71.6%) districts. The report of Ayantu et al. (2012) indicated that the main feed

resource that support livestock in the Horro district during the cropping season was natural

pasture, whereas crop residues are the major feed in the dry season in the district as crop

production is high in the farming community.

The common feeding management practice in the study area was reported to be extensive

grazing system with average grazing time of 9:16+1.48 hours per day (Table 10). The study

of Ayantu et al. (2012) in Horro district indicated comparable result with this finding who

reported 9:30 hours per day.

Table 10.  Length of grazing time (in hours)
Districts Mean N SD Minimum Maximum
Bako Tibe 9.28 58 1.47 6:00 12:00
Gobu Sayo 9.04 59 1.50 5:00 12:00
Overall 9.16 117 1.48 5:00 12:00
N= Number of respondents, SD= standard deviation

As per table 11 the use of cultivated pastures (5%) which is mostly inaccessible in the study

areas is good option in overcoming feed shortage by scaling up the production and use of

cultivated pasture . Use of cultivated pasture and crop residue and by product is better in Bako

Tibe district than in Gobu Sayo district (8.3 and 18.4%) in Bako Tibe and only (1.7 and 10%)

in Gobu Sayo district. This could be due to the fact that more awareness was created in Bako

Tibe district than in Gobu Sayo in utilization of cultivated pasture and conservation and

utilization of crop residue and by products (Table 11 and 12).
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Table 11. Types of feed utilized in the locality and total time cattle spend on grazing

Types of feed
Districts

OverallBako Tibe Gobu Sayo
N % N % N %

Natural pasture( communal and
owned)

38 63.3 43 71.6 81 67.5

Crop residue and by product 11 18.4 6 10.0 17 14.2
Conserved  hay 2 3.3 7 11.7 9 7.5
Cultivated pasture 5 8.3 1 1.7 6 5.0
Concentrates 1 1.7 3 5.0 4 3.3
Household kitchen waste 3 5.0 0 0.0 3 2.5

N= Number of respondents

Table 12. Seasons of feed scarcity and methods of overcoming feed shortage

Seasons
Districts Overall

Bako Tibe Gobu Sayo
N % N % N %

Dry season(January to May) 46 76.7 43 71.7 89 74.2
Rainy season(June to August) 10 16.6 13 21.6 23 19.1
Year round 4 6.7 4 6.7 8 6.7
Methods
Storing Crop residue(Both dry and
wet seasons)

48 80.0 47 78.3 95 79.2

Cutting and carry of  legumes,
grass  and weed of maize (Wet
season)

8 13.3 12 20.0 20 16.7

Offering Sugarcane top (Dry
season)

4 6.7 1 1.7 5 4.2

N= number of Household

Scarcity of feed was more pronounced in the dry season (74.2%). About (19.1%) of the

respondents reported that there is also scarcity of feed during main rainy season (June to

August) in the study area (Table 12).

4.5.4. Water Source and Watering Management

Major sources of water for animal consumption in the study areas were permanent River,

pond and spring water (Table 13). Permanent river is the main water source in both Gobu

Sayo (93.3%) and Bako Tibe (91.7%) districts. Only about (3.3%) and (5%) of the
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respondents in Bako Tibe and Gobu Sayo respectively, revealed that pond can be used as

water source for their cattle (Table 13). There is no difference between cattle categories in

providing water except very young calves, which were allowed drinking water two times at

home, but adult animals drink water from rivers mainly available around community grazing

areas.

Table 13. Source of water for livestock in the study area
District

OverallSources BakoTibe Gobu Sayo
N % N % N %

Permanent  river 55 91.7 56 93.3 111 92.5
Pond 2 3.3 3 5.0 5 4.2
Spring 3 5.0 1 1.7 4 3.3
N= Number of Household

4.5.5. Housing and Herding Management of Cattle

As per Table 14 the grazing method in the study area was mainly just by herding (97.5%) and

only about 2.5% of the respondents reported zero grazing.  This herding method  was of two

type, herding cattle in community grazing land turn by turn through system called "ulee"

which means a group of cattle kept together and in one ulee 60 to 100 cattle can be kept and

herded by one or two herd men at a time. The report of (Jiregna, 2007) also indicated farmers

in the Danno district herd their animals in groups and this is locally called "Ulee". One

herding group may consist of 5-20 farmers and 50-150 cattle. The other one is herding of

cattle on owned grazing land and in this case only household cattle can be kept. Even though

the production system was same the housing system has significantly different between in the

two districts. The housing system at Gobu sayo was mainly open camp (91.7%) and at Bako

Tibe district about (73.3%) was open camp. In overall majority (82.5%) of the respondents at

the study area reported that the system of housing they followed was open camp (Table 14).

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 Guduru area (Western Oromia) majority (60%) of farmers

enclosed their cattle in stall/fence at their back yard during nighttime (Demissu et al., 2014).
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Table 14. Grazing methods exercised and housing system in the study area

Methods of grazing
Districts Overall

Bako  Tibe Gobu Sayo
N % N % N %

Herding 58 97.7 59 98.3 117 97.5
Zero grazing 2 3.3 1 1.7 3 2.5
Housing System
Open camp 44 73.3 55 91.7 99 82.5
Housed  at night only 16 26.7 4 6.7 20 16.7
Housed at night and part
of the day

0 0.0 1 1.6 1 0.8

N= Number of Household

4.5.6. Major Constraints to Horro Cattle Production

In any production system before starting any genetic improvement program it is basic to

identify the constraints that hinder the production and productivity of cattle. Ranked

constraints by respondents in the study area are presented in Table 15. The respondents put

the most critical problem to cattle production as feed shortage in both districts with index

(0.331) in Gobu Sayo and (0.330) in Bako Tibe districts. Disease problem ranked second with

index of 0.280 and 0.295 in Gobu Sayo and Bako Tibe, respectively. Generally feed shortage,

disease, lack of improved breeds, lack of improved forage, lack of market access, shortage of

water during dry season and lack of labor were ranked from higher to lower in the above order

by respondents as factors that hindered cattle production in the study area. Ayantu et al.

(2012) found similar result at Horro district, except for lack of labor which got higher ranking

in her finding. According to the report from elders and key informants in the study areas feed

shortage was mainly due to shortage of grazing land as a result of expansion of crop land.

Therefore, attention should be given to this issue to obtain better productivity from the

indigenous breeds we have, Horro cattle in this case. The report of  PRA (Participatory rural

appraisal) survey undertaken by Ulfina et al. (2005) in Danno district indicated that the main

production constraints of cattle production of the area were limitations in quality and quantity

of  feed, diseases, lack of breeding bulls and market access. Endashaw (2010)  also reported

seasonal feed shortage, disease, parasites and drought as main cattle production challenges in

Salamango district of south west Ethiopia. Solomon (2010) indicated that in pastoral and agro

pastoral area of Borana zone the main constraints to cattle production are recurrent drought,
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feed and water shortage, disease, market problem and genetic erosion. The reports of Nibret et

al. (2012) indicated that shortage of animal feeds, grazing land and livestock health problems

and low genetic potentials are the fore front constraints for livestock developments in

Ethiopia. Similarly Belay (2013) also indicated feed shortage due to scarcity of grazing land

and high human populations were the most important limiting factors to livestock production

followed by poor productive and reproductive performance of animals, disease and the

challenge of parasitic infestation in Haramaya district, eastern Ethiopia. To have promising

products and reproductive performance from our indigenous cattle, Horro in this case it is a

must to give attention on how to remove or reduce the problems, as mentioned above.

Table 15. Summary of constraints in cattle production as ranked by respondents

Constraints
Bako Tibe Gobu sayo

Rank1 Rank2 Rank3 Rank4 Index Rank1 Rank2 Rank3 Rank4 Index
Feed
shortage

45 3 4 1 0.330 40 3 2 1 0.331

Disease 9 40 8 5 0.295 11 39 9 5 0.280
Lack of
improved
breeds

4 10 22 17 0.178 5 14 21 8 0.177

Lack of
improved
forage

2 7 26 21 0.170 3 3 25 15 0.131

Market 0 0 0 7 0.012 1 1 2 21 0.053
Water
shortage

0 0 0 6 0.010 0 0 1 5 0.020

Labor
shortage

0 0 0 3 0.005 0 0 0 5 0.008

4.6. Phenotypic Characterization

4.6.1. Quantitative Traits in Female and Male Horro Cattle

The quantitative traits measured for both sample female and male Horro cattle population in

the study are presented in Table 16. In the female Horro cattle sample population, the average

measured value for body length, heart girth, flank girth and height at withers were 99.42,

131.53, 156.99 and 107.18 cm, respectively. They have the mean values of 22.67cm for
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dewlap width, 30.98 cm neck length, 19.54 cm ear length, 23.63cm horn length, 32.39cm

pelvic width, 35.24 cm mouth circumference; 38.47cm face length, 101.67cm for tail length

and 8.93cm for naval flap width. The report of Solomon (2010) indicated higher value for

many of measured quantitative traits of Boran cattle of the same sex under pastoral system

management, except lower in case of horn length (14.3cm). The study of Endashaw (2010) for

Mursi female cattle indicated lower value for dewlap width (14.68cm), naval flap width

(4.47cm), height at wither (104cm) and tail length (72.07cm). Fasil and Workneh (2014)

reported comparable results for female indigenous cattle of Awi, in East and west Gojam zone

of Amahara region, in case of dewlap width of 22.47cm and ear length of 19.68cm but higher

value for body length (113.82cm), height at withers (114.52cm) and mouth circumference of

39.63cm. However, they reported lower value for flank (chest) girth (155.35cm) and tail

length of (84.04cm).

The male cattle of Horro have average body length of 105.85cm, hearth girth 140.82cm, flank

girth of 158.45cm, height at withers 111.55cm, height at rump 115.07cm, neck length of

30.33cm and horn length of 20.18cm. Likewise Horro male cattle have average measured

value 19.65cm for ear length, 14.63cm for horn space, 36.43cm for mouth circumference and

24.85cm for cannon bone length. Shiferaw (2007) reported lower value for cannon bone

length 22.7cm and comparable value for ear length 19.8cm but higher value for other

measured quantitative traits for Kereyu cattle. However, the finding of Solomon (2010) on

Borana cattle at pastoral production system disagrees with this finding. This may indicates the

difference in genetic makeup of the two breeds.

Heart girth, flank girth and height at withers were significantly different for both sex and

districts, but height at rump was significantly different (p<0.01) with sex but non-significant

with districts, while horn space and ear length were non-significant with both sex and

districts. On the other hand mouth circumference, pelvic width, cannon bone length and

cannon bone circumference were non-significant for districts but significant for sex effect.

Neck length and rump length were non-significant for sex of the cattle but significant for

districts effect, but rump width was non-significant for both district and sex effect (Table 16).

This difference in quantitative traits; example, there were higher mean value in case of heart
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girth, flank girth and cannon bone circumferences for Gobu Sayo district than Bako Tibe

district, this might attributed to the management difference and availability of feeds which

was better in case of Gobu Sayo district.

The research findings of Rege (1999); Zewdu (2004); Takele (2005); Shiferaw (2007) and

Fasil and Workneh (2014) revealed that the mean value of on-farm morphological traits

measurement on local male and female cattle result that males are usually greater than their

counter female groups. This can be also due to the hormonal effect which allow male to grow

more than female.

As per Table 16, heart girth, flank girth, body length, height at wither, height at rump, horn

length, neck length, pelvic width, udder circumference and dewlap width are significantly

different (p < 0.01) for dentition class and mouth circumference, rump length, rump width

cannon bone circumference, cannon bone length, face length, ear length, tail length and

Perpetual sheath width are significantly different (p < 0.05) for dentition class. These indicate

that as the age of cattle increase the size of those quantitative traits also increases.

Phenotypic correlations between quantitative traits in female and male Horro cattle (Table 10)

showed low to high positive values. In case of female sample population, the strongest degree

of relationship was seen between heart girth and flank girth (r = 0.727, p < 0.0001) followed

by heart girth and height at rump (r = 0.698, p < 0.0001). There was also strong association

between height at rump and height at wither (r = 0.662, p < 0.0001). The correlations of heart

girth with mouth circumference, pelvic width and height at withers were moderate. However,

the correlation between height at wither and horn length was weak and non-significant (r =

0.114, p < 0.1087) and the correlation between heart girth and rump width was low compared

to other traits (r = 0.224, p < 0.0014).

Higher positive correlation between traits has an advantage in the improvement of cattle.

Since as one implement selection for the improvement of one trait which is highly positively

correlated with other traits there is the possibility to improve both traits at the same time

which lead to correlated response.
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In case of male Horro cattle the strongest degree of relationship (coefficient of correlation)

was observed between height at withers and height at rump (r= 0.857, p < 0.0001) followed

by heart girth and height at rump (r= 0.713, p<0.0001).There is also strong relationship

between flank girth and heart girth (r= 0.704, p<0.0001).

The correlation among height at rump, heart girth, flank girth, height at wither, body length,

pelvic width and cannon bone length showed high to moderate significant value (p<0.0001).

Whereas cannon bone circumference was weakly correlated with other linear body

measurements.

The current finding of on-farm mean linear body measurement of sampled Horro cattle

population are lower than on-station (Bako Agricultural Research Center) linear body

measurements reported in DAGRIS (2007) for the same breed. According to  DAGRIS

(2007) the average body length and height at wither for adult female and male were 103.1

cm, 148.4 cm and 116.6 and 159.5cm, respectively. However, the current result was

comparable with that of Jiregna (2007) for height at wither in male and body length in case of

female, but heart girth was higher for both sexes in the current study, whereas body length

and heart girth in male  for the present study were a bit higher than of Jiregna (2007)  who

reported  average height at wither, heart girth and body length for male and female to be 109.0

cm,131.5cm and 97.6 cm and 105.8cm, 130.5cm and 97.6 cm, respectively.
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Table 16. Summary of linear body measurements in female and male Horro cattle population (cm)
Effects Heart Girth

Mean+SD
Flank Girth
Mean+SD

Body length
Mean+SD

Height at wither
Mean+SD

Height at
rump
Mean+SD

Horn length
Mean+SD

Horn space
Mean+SD

Sex ** ** ** ** ** ** Ns
Female 131.53+5.93a 156.99+10.36 a 99.42+8.13a 107.18+7.89a 107.25+6.0a 23.63+6.74a 15.06+1.99a

Male 140.82+8.88b 158.45+4.87 b 105.85+7.39 b 111.55+4.01b 115.07+3.7b 20.18+6.92b 14.63+2.85a

District ** ** Ns * Ns ** Ns
Bako
Tibe

132.01+7.03a 154.24+ 7.42a 100.48 +9.69a 107.71+4.65a 108.39+4.4a 21.40+6.44a 14.99+2.29a

Gobu
Sayo

134.53+6.19b 161.25+13.86b 100.50+ 4.89a 108.18+10.27b 108.76+7.7a 25.33+7.27b 14.97+2.0a

DC ** ** ** ** ** ** Ns
1 127.29+10.06a 148.13+10.47 a 96.56+8.19 a 104.79+6.26 a 105.71+6.9a 15.81+5.75a 15.29+2.29a

2 134.83+8.21b 160.02+7.02 b 102.22+5.85b 109.50+5.07 b 109.78+8.2b 24.87+7.13b 15.00+2.21a

3 135.63+7.96b 162.28+18.15 b 101.71+13.25 b 108.43+13.67 b 109.47+6.0b 27.98+8.40c 14.59+2.13a

Overall 133.08+6.23 157.20+7.0 100.49+8.14 107.91+6.93 108.55+6.25 23.05+6.65 14.98+2.10
CV 4.68 4.46 8.09 5.48 5.76 28.86 14.02
R2 0.695 0.796 0.449 0.485 0.527 0.441 0.179

a,b,c Means on the same column with different superscripts within specified class variable, are significantly different, SD = Standard
deviation, DC = Dentition class, CV= Coefficient of Variation, R2= Coefficient of determination, Ns= non significant,** =
significant p<0.01, * = significant p<0.05
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Table 16 (continued)
Effects Neck length

Mean+SD
Mouth
circumferen
ce
Mean+SD

Pelvic
width
Mean+SD

Rump
length
Mean+SD

Rump
width
Mean+SD

Canon bone
circumferenc
e Mean+SD

Canon bone
length
Mean+SD

Udder
circumference
Mean+SD

Sex Ns * * Ns Ns * * -
Female 30.98+2.47a 35.24+1.22a 32.39+2.0a 19.40+1.78a 8.92+0.89a 12.71+1.28a 23.92+1.23a 24.80+3.33
Male 30.33+2.53a 36.43+11.6b 31.70+2.9b 19.78+1.78a 9.05+1.71a 12.25+1.09b 24.85+2.07b -

District * Ns ** Ns Ns Ns Ns Ns
Bako Tibe 31.06+ 1.74a 35.22+1.60a 31.22+2.40 19.57+1.8a 9.14+ 1.09a 12.68+1.4a 23.97 +1.29a 24.69+2.21a

Gobu Sayo 30.61+3.31b 35.74+1.32a 33.29+2.31 19.31+2.0a 8.67+1.04b 12.57+1.1a 24.32+1.46a 24.89+2.14a

DC ** * ** * * * * **
1 29.13+2.85a 34.02+1.84a 29.28+2.7a 18.63+1.87a 8.68+1.45a 12.06+1.26a 23.49+1.83a 23.00+3.70a

2 31.28+3.4a 35.85+1.81b 32.91+2.5b 19.78+2.31b 8.92+1.20ab 12.66+1.67b 24.27+1.43b 24.84+3.32b

3 32.10+2.5b 36.29+1.21b 33.79+1.9b 19.79+1.75b 9.29+0.89b 13.26+0.74b 24.40+1.09b 26.11+3.54c

Overall 30.87+2.54 35.44+1.46 32.09+2.38 19.46+1.92 8.94+1.04 12.63+1.27 24.07+1.32 -
CV 8.23 4.08 7.40 9.87 11.68 10.08 5.48 13.45
R2 0.441 0.481 0.454 0.247 0.324 0.283 0.245 0.232

a,b,c Means on the same column with different superscripts within specified class variable, are significantly different, SD = Standard
deviation, DC = Dentition class, CV= Coefficient of Variation, R2= Coefficient of determination, Ns= non significant,** =
significant p<0.01, * = significant p<0.05
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Table 16 (continued)
Effects Naval flap

width
Mean+SD

Face length
Mean+SD

Ear length
Mean+SD

Teat length
Mean+SD

Tail length
Mean+SD

Dewlap width
Mean+SD

Perpetual sheath
width
Mean+SD

Sex - Ns Ns - Ns * -
Female 8.93+1.31 38.47+1.31a 19.54+1.42a 3.70+0.68 101.67+4.75a 22.67+1.50a -
Male - 38.13+1.17a 19.65+1.42a - 100.13+17.60a 21.50+1.50b 6.73+0.76

District Ns Ns Ns Ns Ns * Ns
Bako Tibe 8.86+1.35a 38.22+1.41a 19.71+1.22a 3.71+0.52a 102.03+4.71a 21.19+2.03a 6.67+0. 68a

Gobu Sayo 9.00+1.27a 38.67+1.28a 19.34+1.69a 3.69+0.72a 101.46+4.57a 23.44+1.17b 6.79+0.72a

DC Ns * * Ns * ** *
1 8.82+1.28a 37.46+1.44a 19.12+1.39a 3.55+0.73a 100.27+5.10a 18.25+1.80a 6.33+0.58a

2 8.84+1.25a 38.31+1.36b 19.53+1.53a 3.68+0.62a 101.82+4.76a 22.91+2.02b 6.44+0.92a

3 9.03+1.34a 39.74+1.15c 20.14+1.52b 3.86+0.77a 103.52+4.53b 25.17+1.63c 7.05+0.97b

Overall - 38.41+1.32 19.56+1.42 - 100.49+8.03 22.07+1.32 -
CV 14.72 3.44 7.27 18.43 7.26 6.77 11.06
R2 0.071 0.352 0.205 0.128 0.104 0.920 0.615

a,b,c Means on the same column with different superscripts within specified class variable, are significantly different, SD = Standard
deviation, DC = Dentition class, CV= Coefficient of variation, R2= Coefficient of determination, Ns= non significant,** =
significant p<0.01, * = significant p<0.05
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Table 17. Pearson's correlation coefficient (r) for quantitative triats in male (above diagonal line) and female (below diagona
line) for sample populations

Traits HG FG BL HW HR HL EL NL MC PW RL RW CBL CBC

HG 0.704** 0.514** 0.677** 0.713** 0.402* 0.105ns 0.360* 0.632** 0.510** 0.313* 0.253 ns 0.299 ns 0.435*

FG 0.727** 0.456** 0.586** 0.556** 0.153 ns 0.054 ns 0.296 ns 0.454* 0.464* 0.244 ns 0.096 ns 0.197 ns 0.368 ns

BL 0.370** 0.334** 0.662** 0.470* 0.297 ns 0.317 ns 0.500* 0.603** 0.547** 0.491* 0.469* 0.472* 0.479*

HW 0.465** 0.406** 0.499** 0.857** 0.315* 0.378* 0.491* 0.689** 0.618** 0.597** 0.220 ns 0.452* 0.382 ns

HR 0.698** 0.457** 0.311** 0.662** 0.421ns 0.144 ns 0.300 ns 0.667** 0.475* 0.360* 0.039 ns 0.304 ns 0.326*

HL 0.399** 0.384** 0.317** 0.114 ns 0.285** 0.037 ns 0.239 ns 0.554** 0.196 ns 0.045ns -0.088 ns 0.254 ns 0.028 ns

EL 0.326** 0.264** 0.172* 0.267** 0.195* 0.183* 0.273 ns 0.151 ns 0.136 ns 0.505** 0.353* 0.320* 0.143 ns

NL 0.396** 0.317** 0.265** 0.298** 0.481** 0.305** 0.395** 0.245 ns 0.292 ns 0.401* 0.365* 0.422* 0.008 ns

MC 0.630** 0.561** 0.382** 0.328** 0.514** 0.513** 0.329** 0.354** 0.668** 0.241ns 0.205 ns 0.475* 0.441*

PW 0.583** 0.566** 0.424** 0.459** 0.445** 0.409** 0.401** 0.395** 0.606** 0.482* 0.513** 0.495* 0.551**

RL 0.419** 0.199** 0.247** 0.348** 0.490** 0.211* 0.294** 0.410** 0.364** 0.382** 0.422* 0.395* 0.316*

RW 0.224* 0.157ns 0.171* 0.237** 0.265** 0.182* 0.187* 0.344** 0.216* 0.272** 0.342** 0.528** 0.501*

CBC 0.246** 0.214* 0.221* 0.263** 0.173** 0.212* 0.244** 0.331** 0.364** 0.343** 0.203** 0.248** 0.472*

CBL 0.452** 0.326** 0.363** 0.287** 0.288** 0.303** 0.269** 0.303** 0.471** 0.599** 0.327** 0.197* 0.397**

** and * correlation indicate significance level at p< 0.01 and p<0.05 respectively, ns= non significant, HG= Heart girth, FG=
Flank girth, BL= Body length, HW= Height at wither, HR= Height at rump, HL= Horn length, EL= Ear length, NL= Neck length,
MC= Mouth circumference, PW= pelvic width, RL=Rump length, RW= Rump width, CBC= Cannon bone circumference, CBL=
Cannon bone length
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4.6.2. Qualitative Characters of Adult Female and Male Horro Cattle Population

The qualitative characters of female and male Horro cattle is presented in Table 18. In the

sample population of Horro Cattle the dominant coat color type in both female (45%) and

male (75%) is red followed by brown (20% and 12.5%) in female and male, respectively and

then bright red coat color 8.5% in female and 5% in male. The sample populations of Horro

cattle have also coat color types like black, white, spotty, roan and other coat color type 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). Majority of the sample female populations have small

udder (58%) and teat (46%) size. Only about 14% of the female sample population have large

udder and teat size. The naval flap of the female was small (60) and medium (36%). The

preputial sheath in male sample population of Horro cattle ranged mainly from small (35.5%)

to medium (50%) while their testicular size ranged from medium (55%) to large (42.5%).

Majority of the sample Horro cattle population have uniform coat pattern (93%) in female and

(95%) in male, and mainly their rump (90%) in female and (82.5%) in male was sloping and

only (4.5%) in female and (2.5%) in male was roofy. The dewlap of Horro cattle in sampled

population ranged mostly from small (32.5%) to medium (64.5%) in female cattle and small

(42.5%) to medium (55%) in male cattle. The hair type of sampled Horro cattle population is

mainly sheen (92.5%) in both female and male population and only about (6%) of the

sampled population in female Horro cattle have rough hair type. However, no rough hair

types were recorded in male sample of Horro cattle population studied.

The sample population of Horro cattle in the study area have flat and straight facial profile

(96%) in female and (97.5%) in male and mainly they have medium (18%) in female (17.5%)

in male to long (80%) in female and (75%) in male tail length. Their hump is erect and

cervico-thoracic in position.  The hump size ranged from small (40%, 10.0%) in female and

male respectively, and to medium (55%) in female and (80%) in male. Their horn is mainly

curved in shape (95.5%) in female and (92.5%) in male and no polled animal were found in

both male and female sample population. The horn orientation is mainly upright (59%) in

females and (55%) in males (Table 18).
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Table 18. Qualitative traits description for indigenous Horro cattle in BakoTibe and Gobu
Sayo districts

N = Number of cattle

Variables Female Male Overall
N % N % N %

Horn Shape
Straight 8 4.0 2 5.0 10 4.2
Curved 191 95.5 37 92.5 228 95.0
Spiral 1 0.5 - - 1 0.40
Lyre-shape - - 1 2.5 1 0.40

Horn Orientation
Forward 41 20.5 4 10.0 45 18.7
Lateral 37 18.5 14 35.0 51 21.3
Upright 118 59.0 22 55.0 140 58.3
Dropping 4 2.0 - - 4 1.7

Ear shape
Round 3 1.5 1 2.5 4 1.7
Straight 197 98.5 39 97.5 236 98.3

Ear Orientation
Lateral 199 99.5 39 97.5 238 99.2
Dropping 1 0.5 1 2.5 2 0.80

Hump Size
Small 80 40.0 4 10.0 84 35.0
Medium 110 55.0 32 80.0 142 59.2
Large 10 5.0 4 10.0 14 5.8

Hump position
Cervicothoracic 200 100.0 40 100.0 200 100.0

Hump Shape
Erect 193 96.5 38 95.0 231 96.25
Dropping 7 3.5 2 5.0 9 3.75

Facial profile
Flat &straight 192 96.0 39 97.5 231 96.25
Concave 8 4.0 1 2.5 9 3.75

Tail length
Short 4 2.0 3 7.50 7 2.9
Medium 36 18.0 7 17.5 43 17.9
Long 160 80 30 75.0 190 79.2

Hair type
Sheen(Shiny&
smooth)

185 92.5 37 92.5 222 92.5

Curl 2 1.0 1 2.5 3 1.25
Straight 1 0.5 - - 1 0.42
Rough 12 6.0 - - 12 5.0
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Table 18 (continued)

N = Number of cattle

Variables Female Male Overall
N % N % N %

Glossy - - 2 5.0 2 0.83
Dewlap size

Small 65 32.5 17 42.5 92 38.3
Medium 129 64.5 22 55.0 151 62.92
Large 6 3.0 1 2.5 7 2.92

Naval flap size
Small 120 60.0 - - - -
Medium 72 36.0 - - - -
Large 8 4.0 - - - -

Rump
Flat 11 5.50 6 15.0 17 7.08
Sloping 180 90.0 33 82.5 213 88.75
Roofy 9 4.50 1 2.5 10 4.2

Coat pattern
Uniform 186 93 38 95 224 93.3
Pied 1 5 2 5.0 3 1.25
Spotty 13 6.50 - - 13 5.42
Coat Color type

Red 90 45.0 30 75.0 120 50.0
Brown 40 20.0 5 12.5 45 18.75

Spotty 18 9.0 - - 18 7.5
Bright red 17 8.50 2 5.0 19 7.92
White 9 4.50 1 2.50 10 4.42
Black 19 9.50 2 5.0 21 8.75
Roan 7 3.50 - - 7 2.92

Udder Size
Small 116 58.0 - - - -
Medium 56 28.0 - - - -
Large 28 14.0 - - - -

Teat Size
Small teats 92 46.0 - - - -
Medium teats 80 40.0 - - - -
Large teats 28 14.0 - - - -
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Table 18 (continued)

N = Number of cattle

4.6.3. Body Condition Score

Observed body condition scores for the sample cattle population were given separately (Table

19). The observed body condition score for sample male population (N=40) was fat (7-9)

15%, medium (4-6) 85% and lean (1-3) 0%. In similar manner body condition score for the

female sample population (N= 200) was fat (7-9) 0.5% medium (4-6) 92.5% and lean (1-3)

7%. An overall average body condition for both male and female sample population of Horro

cattle were lean (1-3) 5.80%, medium (4-6) 91.25% and fat (7-9) 2.92%. This indicated that

there was very few thin and fat cattle during the study period (October 2014 to January 2015).

This attributed to the fact that to be fattened the cattle should get additional feed than the one

they get by grazing and on the contrary for the cattle to be thin in most case attributed to

availability of feed, but during the study time there were crop residue and crop by product so

that the cattle can feed on it.

It is reasonably imposable to determine and conclude body condition of cattle using a single

season observation.  Therefore, close observation and monitoring during wet and dry seasons

is required to obtain more rational information on body condition and its subsequent influence

on the productivity of Horro cattle type in the study area.

The reports of Formigoni et al. (2003); Haas et al. (2007) and Syafnir et al. (2010) revealed

that there exists correlation between body condition score and productivity as well as fertility

of cow. The body condition of cattle determines the energy content of the cattle at its

Variables Female Male Overall
N % N % N %

Prenuptial  Sheath
Small - - 15 35.5 - -
Medium - - 20 50.0 - -
Large - - 5 12.50 - -

Testicular Size
Small - - 1 2.50 - -
Medium - - 22 55.0 - -
Large - - 17 42.50 - -
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production status. Low body condition during the post-calving period of cows causes low

milk production, prolongs post partum estrus, and reduces conception rate.

Table 19. Summary of observed body condition score (BCS) for the sample population
by districts and sex

BCS by
Districts

Districts Overall
Bako Tibe Gobu Sayo

N % N % N %
3 10 8.3 4 3.4 14 5.8
4 59 48.8 53 44.5 112 46.7
5 32 26.5 46 38.7 78 32.5
6 18 14.9 11 9.2 29 12.1
7 2 1.7 5 4.2 7 2.9

BCS by Sex Male Female Overall
N % N % N %

3 0 0.0 14 7.0 14 5.8
4 7 17.5 105 52.5 112 46.7
5 16 40.0 62 31.0 78 32.5
6 11 27.5 18 9.0 29 12.1
7 6 15.0 1 0.5 7 2.9

BCS= Body condition score, N= Number of cattle

4.7. Estimated Mature Body Weight of the Sample Population by Sex

The mean estimated mature body weights as calculated from heart girth measurements were

215.92 kg for male and 185.36 kg for female (Table 20).Variations were observed among

individuals in the sample population in both sexes ranging from 128.82 to 303.56 kg for

males and 114.65 to 286.76 kg for females. The recent result had higher average estimated

weight than the report of Jiregna (2007) which was 186.7 kg for male, but had comparable

estimated average value for female (183.3 kg). The same author reported different minimum

and maximum results for the same breed at Danno district (149.30-224.10 and 156.40-210.20

kg) for male and female, respectively. This result is less than the result mentioned in

DAGRIS (2007) with an average weight for females of 225 kg and for males 318 kg. The

weight was estimated from linear regression equation (body weight on heart girth) developed

for Horro cattle (OARI, 2002).
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Table 20. Estimated mature body weight (kg) of sample Horro cattle by sex
Sex N Mean Minimum Maximum
Male 40 215.92 128.82 303.56
Female 200 185.36 114.65 286.76

N = Number of cattle

4.8. Multivariate Analysis

Multivariate analyses of variance are used for determining which among the many traits

measured, are of interests for distinguishing between populations and for assessing the

aggregate morphological characteristics needed for grouping (FAO, 2012).

4.8.1. Discriminant Analysis

The validity of discriminant analysis procedure was assessed by means of reclassification

statistics for female and male sampled populations (Tables 21 and 22). Putting equal priority

probability levels for all sample populations, the known sample cases were subjected to

reclassification separately for female and male sample populations. The overall classification

rates (hit rate) of female and male sample populations were 60.98 and 82.72 percent,

respectively (Tables 21 and 22).

The overall hit rate was not very high as the hit rates observed for some sites, except Tulu

Sangota, were small. This is due to phenotypic similarities observed at this site. For female

sample population, the highest hit rate was 78.79% for site 1 (Tulu Sangota) followed by site

5 (Ago lafte) which had 64.71% hit rate while the smallest was for Sombo kejo which was

45.45% (Table 14). In case of male sampled population there was comparable hit rate in all

sites and the highest hit rate was observed at site 3 (Gejo Kui) and at site 6 (Sombo Kejo)

which was 85.7% followed by site 1(Tulu Sangota), 4 (Ongobo Bakanisa) and site 5 (Ago

lafte) which was 83.3%. However, a bit lower hit rate was at site 2 (Dambi Dima) which was

75% (Table 22). Unlike female sample populations, male sample population from site 6

(Sombo Kejo) had larger hit rate as a result of similarly large body size of this population due

to better management practices by the farmers.
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Table 21. Number of observations and percent (in bracket) correctly classified for female sample populatin using discriminant
analysis

Key: Tulu Sangota, Dambi Dima and Gajo Kui are from Bako Tibe district while Ongobo Bakanisa, Ago lafte and Sombo Kejo are
from Gobu Sayo district.

From site Tulu Sangota Dambi Dima Gajo Kui Ongobo Bakanisa Ago Lafte Sombo Kejo Total

Tulu Sangota 26
(78.79)

4
(12.12)

1
(3.03)

1
(3.03)

0
(0.00)

1
(3.03)

33
(100.0)

Dambi Dima 6
(18.18)

18
(54.55)

1
(6.06)

0
(0.00)

2
(6.06)

5
(15.15)

33
(100.0)

Gajo Kui 2
(6.06)

3
(9.09)

20
(60.61)

0
(0.00)

3
(9.09)

5
(15.15)

33
(100.0)

Ongobo
Bakanisa

2
(5.88)

0
(0.00)

2
(5.88)

21
(61.76)

5
(14.71)

4
(11.76)

34
(100.0)

Ago Lafte 0
(0.00)

0
(0.00)

5
(14.71)

3
(8.82)

22
(64.71)

4
(11.76)

34
(100.0)

Sombo Kejo 3
(9.09)

5
(15.15)

5
(15.15)

2
(6.06)

3
(9.09)

15
(45.45)

33
(100.0)

Total 39
(19.50)

30
(15.00)

35
(17.50)

27
(13.00)

35
(17.50)

34
(17.00)

200
(100.0)
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Table 22. Number of observations and percent (in bracket) correctly classified for male sample population using discriminant
analysis

Key: Tulu Sangota, Dambi Dima and Gajo Kui are from Bako Tibe district while Ongobo Bakanisa, Ago lafte and Sombo Kejo are
from Gobu Sayo district

From site Tulu Sangota Dambi Dima Gajo Kui Ongobo Bakanisa Ago Lafte Sombo Kejo Total

Tulu Sangota 5
(83.30)

1
(12.50)

0
(0.00)

0
(0.00)

0
(0.00)

1
(14.30)

7
100.00

Dambi Dima 0
(0.00)

6
(75.00)

0
(0.00)

1
16.70

0
(0.00)

0
(0.00)

7
100.00

Gajo Kui 0
(0.00)

0
(0.00)

6
(85.70)

0
(0.00)

1
(16.70)

0
(0.00)

7
100.00

Ongobo Bakanisa 1
(16.70)

0
(0.00)

0
(0.00)

5
(83.30)

0
(0.00)

0
(0.00)

6
100.00

Ago Lafte 0
(0.00)

1
(12.50)

0
(0.00)

0
(0.00)

5
(83.30)

0
(0.00)

6
100.00

Sombo Kejo 0
(0.00)

0
(0.00)

1
(14.30)

0
(0.00)

0
(0.00)

6
(85.70)

7
100.00

Total 6
15.00

8
20.00

7
17.50

6
15.00

6
15.00

7
17.50

40
100.00
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4.8.2. Nonparametric Discriminant Analysis

Nonparametric discriminant analysis was employed for all categorical variables taken from

both female and male sample populations assuming that variations between sexes for

qualitative variables are minimal. The overall hit rate obtained from nonparametric

discriminant classification was 65.42 per cent (Table 23), which is higher than the hit rate

obtained for quantitative variables using discriminant analysis in case of female (60.98%) but

lower than that of male (82.72%). The smallest hit rates obtained was 57.5 per cent for site 2

(Dambi Dima) and site 4 (Ongobo Bakanisa) and the largest 97.5 per cent for site 3 (Gajo

Kui). This indicates that categorical variables are also important in identifying variation

between cattle in different sites if environmental influences on these variables are nil or

minimal. This procedure once again confirmed the existence of differences between sample

populations in the selected descriptive morphological variables.
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Table 23. Number of observations and percent (in bracket) correctly classified for female and male sample population using
non parametric discriminant analysis

From site Tulu Sangota Dambi Dima Gajo Kui Ongobo Bakanisa Ago Lafte Sombo Kejo Total
Tulu Sangota

24
(60.00)

1
(2.50)

5
(12.50)

2
(5.00)

3
(7.50)

5
(12.50)

40
100.00

Dambi Dima 6
(15.00)

23
(57.50)

4
(10.00)

3
(7.50)

2
(5.00)

2
(5.00)

40
100.00

Gajo Kui 1
(2.50)

0
(0.00)

39
(97.50)

0
(0.00)

0
(0.00)

0
(0.00)

40
100.00

Ongobo Bakanisa 5
(12.50)

3
(7.50)

1
(2.50)

23
(57.50)

3
(7.50)

5
(12.50)

40
100.00

Ago Lafte 2
(5.00)

3
(7.50)

4
(10.00)

3
(7.500

24
(60.00)

4
(10.00)

40
100.00

Sombo Kejo 4
(10.00)

2
(5.00)

3
(7.50)

4
(10.00)

3
(7.50)

24
(60.00)

40
100.00

Total 42
(17.50)

32
(13.3)

56
(23.34)

35
(14.58)

35
(14.58)

40
(16.70)

240
100.00
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4.8.3. Canonical Discriminant Analysis

Canonical discriminate analysis was performed separately for male and female sample

populations to obtain distances between sites and sample populations and observe the spatial

distribution of sample populations on canonical variates. All squared Mahalanobis' distances

obtained between sites for female populations were significant, indicating the existence of

measurable differences between female populations of each sites (Table 24). The largest

distance was observed between site 5 (Ago lafte) and site 1 (Tulu Sangota) which was 10.43,

the smallest distance was observed between sites 1 (Tulu Sangota) and 2 (Dambi Dima)

which was 2.56 (Table 24).

All multivariate tests (Wilk’s Lambda, Pillia’s Trace, Hotelling-Lawley Trace and Roy’s

Greatest Root) obtained from canonical discriminant analysis showed significant differences

between sample populations and sites (Appendix Table 2).

Table 24. Squared Mahalanobis' distance between sites for female sample populations
From Site Tulu

Sangota
Dambi
Dima

Gajo Kui Ongobo
Bakanisa

Ago Lafte Sombo
Kejo

Tulu
Sangota ***

Dambi
Dima 2.56375 ***

Gajo Kui 6.33803 3.85845 ***

Ongobo
Bakanisa 10.10004 8.81960 9.49726 ***

Ago Lafte 10.42881 7.40664 3.57195 5.59897 ***

Sombo
Kejo 5.96005 3.90123 2.58855 5.32690 3.11006 ***
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Figure 1. Spatial distributions of canonical variates of female sample populations from the six
sites (Kebele) on the first two canonical variate axes (Can 1 and Can 2)

In this test, values of all quantitative variables considered (class means) were different

(p<0.0001) between sites (Appendix Table 3).

As indicated in (Table 18), the squared Mahalanobis' distance between the sites for male

sample populations was higher than that of female sample populations. The shortest distance

(17.2) was observed between sites 3 (Gajo Kui) and 5 (Sombo Kejo) and the longest distance

was between sites 1 (Tulu Sangota) and 3 (Ongobo Bakanisa) with value of 90.4 standard

units (Table 25). The distance observed between sample populations is due to distinct

phenotypic differences observed between them in quantitative traits. Multivariate tests

generated from canonical discriminant analysis confirmed the existence of highly significant

differences between male sample populations sampled from different sites (Appendix Table

3).
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Figure 2. Spatial distributions of canonical variates of male sample populations from the six
sites (Kebele) on the first two canonical variate axes (Can 1 and Can 2)

Table 25. Squared Mahalanobis' distance between sites for male sample populations
From Site Tulu

Sangota
Dambi
Dima

Gajo Kui Ongobo
Bakanisa

Ago Lafte Sombo
Kejo

Tulu
Sangota

***

Dambi
Dima

20.08500 ***

Gajo Kui 38.77115 47.53672 ***
Ongobo
Bakanisa

90.42525 85.20006 38.56328 ***

Ago Lafte 46.82492 69.56565 17.47181 31.67294 ****
Sombo
Kejo

22.38670 28.46513 17.16468 49.67505 19.36472 ***
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4.9. On-Farm Milk Production and Reproductive Performance of Horro

Cattle

4.9.1. Milk Yield and Lactation Performance of Horro Cattle

Horro cattle are sole source of milk production and draught power as well as a source of food,

cash and prestige, and means of storing wealth in western part of Ethiopia (Ayantu et al.,

2012). The overall average daily milk yield (DMY) reported in the study area was 1.42 liters

per day/cow with no significant differences between the two district ranging from 1.32 liters

for cows of Bako Tibe district to 1.51 liters of Gobu Sayo district and the overall lactation

length (LL) was 9.25 months (Table 26). Based on overall estimated average daily milk off

take of 1.42 liters and the lactation length of 9.25 months, the calculated average lactation

milk yield (CLMY) of the sample Horro cows was 394.05 liters. The calculated average

lactation milk yield in Gobu Sayo district was higher (435.79 liters) than Bako Tibe district

(352.04 liters). This could be attributed to management difference and a bit longer lactation

length (9.62 months) in Gobu Sayo districts. The reported daily milk yield for Horro cattle

(1.42 litres) was lower than the report of Ayantu et al.(2012) for the same breed in the

highlands of Horro district (1.65 liters) but in agreement with the report from extensive

livestock breed survey done in Oromia regional state with average daily milk yield of 1.4

liters (Workneh and Rowlands, 2004). This report was also lower than the report of Solomon

(2010) in both overall lactation milk and average daily milk yield of Borana cattle in Borana

zone of Oromia region, which were 1.8 liters and 520 liters, respectively. But the present

finding was a bit higher than national average of 1.37 liters/day per cow (CSA 2013/14).

Again in case of both average daily milk yield and lactation milk yield, the recent result was

higher than the report of Jiregna (2007) for the same breed in Danno district which were 1.2

liters and 309.6 liters, respectively. Zewudu (2004) also reported lower lactation length for

Semien (4.6 months) and Wegera (7.5months) indigenous cattle breeds. This variation may be

due to difference in feed supply and genetic makeup of the breeds. Dereje (2005) reported

similar average lactation length which was 9.3 months (279 days) for indigenous cattle in

eastern Ethiopia. The report of Demissu et al. (2013) indicated a bit higher daily milk off take

(1.5 liters) and longer overall lactation length (10.2 months) for the same breed, Horro for



60

villages surrounding  Guduru Cattle Improvement and Research Center of Wollega

University.

Table 26. On farm reported milk yield of Horro cattle

Variable
Districts

Bako Tibe
Mean+SD

Gobu Sayo
Mean+SD

Overall
Mean+SD

LL(month) 8.89+2.95a 9.62+2.88b 9.25+2.93

DMY(liter) 1.32+0.64a 1.51+0.44a 1.42+0.55

CLMY(liter) 352.04a 435.79b 394.05

LL= Lactation length, DMY=Daily milk yield, CLMY= Calculated lactation milk yield
a,b Means on the same rows with different superscripts within specified class variable, are
significantly different (p<0.05)

4.9.2. Reproductive Performance of Horro Cattle

Overall reported mean age at first service for male, age at first mating for female, age at first

calving and calving interval for Horro cattle in the study area were 3.47, 3.73, 4.98 and 1.88

years respectively, (Table 27). Horro cows can give about 5.92 calves in the average

productive time of 11.95 years and oxen have 10.58 years average life time and the average

reproductive life time of bull was 4.12 years (Table 20).

Shiferaw (2014) reported slight shorter results for age at first calving of 50.7 months (4.23

years), and also shorter calving interval 18 months (1.5 years), productive life time of oxen

9.6 years and productive life time for cow 11years for Kerayu Sanga cattle breed of Fantale

district, Oromia region.

However, the report of Jirenga (2007) had similar results for productive life time of cow 11.23

years, productive life span of oxen 10.20 years and calving interval of 1.9 years. But higher

value for age at first calving (5.14 years) for the same breed, Horro cattle at Danno district.

Present finding is also comparable with Ayantu et al.(2012) which indicated 58.08 months

(1.82 years) for calving interval and 21.84 months (4.84 years) for age at first calving for the
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same breed Horro cattle at Horro district. However, higher life spans for cow of 13.67 years

and number of calf crop of 6.46 were reported by the same author for the same breed.

Table 27. Summary of reported reproductive performance for the sample populations
Districts

Descriptors Bako Tibe Gobu Sayo Overall
Mean+SD Mean+SD Mean+SD

AFS(M) (yr) 3.46+0.47a 3.48+0.31a 3.47+0.39
AFM(F) (yr) 3.67+0.38a 3.79+0.62a 3.73+0.51
AFC (yr) 5.07+0.72a 4.88+0.63a 4.98+0.68
CI(yr) 1.98+0.48a 1.78+0.49b 1.88+0.49
CCLT(C)(number) 5.72+1.47a 6.14+1.35b 5.92+1.42
ARLT(C) (yr) 12.17+2.39a 11.74+1.76b 11.95+2.10
RLT(B)(yr) 4.20+1.11a 4.06+0.96a 4.12+1.04
ABD(yr) 4.19+0.49a 4.33+0.73a 4.26+0.62
WLT(O) (yr) 10.43+2.36a 10.73+ 0.68a 10.58+2.52

AFS(F)= Average age at first service for male, AFM(M) = Average age at first mating for
female, AFC= Average age at first calving, ARLTC= Average reproductive lifetime for cow,
CCLT(C)= Calf crop in life time of cow, CI= Calving interval, RLT(B)=Reproductive life time
for bull, ABD =Age at which bull reach for draught power, WLT(O) =Work life time for Ox,
SD=Standard deviation, a,b, Means on the same column with different superscripts within
specified class variable, are significantly different(p<0.05)

4.10. Breed and Trait Preference (Coat color)

The result based on general discussion and the response of key informants revealed that the

indigenous cattle owned by respondents are known by the name Horro cattle and the cattle got

this name after the Horro guduru wellega zone which is believed to be the homeland of this

cattle breed. According to the key informants in the study area majority of the respondents

prefer this cattle for production and traction due to their resistance to disease, survival on low

quality feed and adaptability to the climate than exotic or cross breeds. Most of the

respondents (67.5%) preferred  red and brown coat colored cattle due to the fact that red and

brown coat colored cattle have high market demand and these type of coat color were not

attractant by tsetse fly ( tripanosomiasis disease transmitting vector). Red and spotty coat

colored cattle were also preferred by 19.2% of the respondents. The report of the respondents

also revealed that there were also brown and spotty, white and spotty coat colored cattle
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preference in the study area. Only about 3.3% of the respondents reported that there was no

coat color preference in the selection of their cattle (Table 28).

Table 28. Coat color preference of Bako Tibe and Gobu Sayo districts farmers for Horro
cattle

Coat Color Districts Overall
Bako Tibe Gobu Sayo

Frequency % Frequency % Frequency %
Red and brown 39 65.0 42 70.0 81 67.5
Red and Spotty 13 21.7 10 16.7 23 19.2
Brown and Spotty 4 6.7 4 6.7 8 6.7
White and red 2 3.3 2 3.3 4 3.3
No color preference 2 3.3 2 3.3 4 3.3

4.11. Breeding Management

4.11.1. Sex, Age and Herd Structure of Horro Cattle

The sex, age and herd structure of Horro cattle are summarized in Table 29. The report of the

respondents indicated that there were more number of heifers (2.27+1.98 heads) and castrated

male (oxen) (2.24+1.32 heads) as an overall assessment. When we look at the two study

districts there were more number of castrated male (2.22+0 .99 heads) 50.4% of the total

population in Gobu Sayo district while slightly more heifers (2.64+1.67 heads) 51.4% of the

population in Bako Tibe district. In Gobu Sayo district pregnant female (1.14+0.36 heads) got

the lowest proportion while, female less than one year (1.42+1.11 heads) got the lowest

proportion in case of Bako Tibe district. More castrated male in the herd is the indication of

the fact that farmers conserve castrated male for draught power since the area is known by its

mixed production system and more number of heifers is good indication of replacement herd.

The ratio of breeding bull to breeding female was 1:3.27 in Bako Tibe district, while it was

1:2.65 in case of Gobu Sayo district and the overall ratio of breeding bull to breeding female

in the study area was 1:3. This is by far lower than the report of Endashaw (2010) for Mursi

cattle in South west Ethiopia, which was 1: 9.71. However, Jiregna (2007) reported

comparable breeding bull to breeding female ratio for two sites in Danno district which were

1:3.23 for Sayyo Ganmbella and 1:2.21 for Gidda Abu, but higher in case of Danno Shanan

(1:7) in the same district(Danno) for the same breed (Horro).
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Table 29. Summary of reported sex, age and herd structure of Horro cattle in the study area
District HHs Cattle Category Mean SD Total %
Bako Tibe 38 Female (<1year) 1.42 1.12 54 49.5

42 Heifers(1-3yrs) 2.64 1.67 111 51.4
38 Dry, Milking Cows 1.87 1.63 136 52.95
13 Pregnant females 1.62 1.12 21 56.8
55 Total Females 5.85 2.58 322 50.4
31 Male (<1year) 1.55 1.34 48 49.0
27 Young males(1-3yrs) 1.78 1.60 48 52.2
32 Breeding Bulls 1.50 1.05 48 46.6
49 Castrated males(Oxen) 2.27 1.60 111 19
56 Total Males 4.50 3.73 252 49.0
60 Total Cattle 9.73 2.34 584 50.3

Gobu Sayo Cattle Category
35 Female (<1year) 1.57 0.69 55 50.5
53 Heifers(1-3yrs) 1.98 1.14 105 48.6
41 Dry, Milking Cows 1.66 0.89 130 47.7
14 Pregnant females 1.14 0.36 16 43.2
59 Total Females 5.37 3.07 317 49.6
32 Male (<1year) 1.56 0.80 50 51.0
31 Young males(1-3yrs) 1.42 0.72 44 47.8
34 Breeding Bulls 1.62 0.82 55 53.4
51 Castrated males(Oxen) 2.22 0.99 113 19
60 Total Male 4.37 2.53 262 51.0
60 Total Cattle 9.60 5.11 576 49.3

Overall 73 Female (<1year) 1.49 0.93 109 100
95 Heifers(1-3yrs) 2.27 1.98 216 100
79 Dry, Milking Cows 1.76 1.32 272 100
27 Pregnant females 1.37 0.84 37 100

114 Total Females 5.61 5.06 639 100
63 Male (<1year) 1.56 1.09 98 100
58 Young males(1-3yrs) 1.59 1.21 92 100
66 Breeding Bulls 1.56 0.93 103 100

100 Castrated males(Oxen) 2.24 1.32 224 100
116 Total Males 4.43 3.74 514 100
120 Total Cattle 9.67 3.34 1160 100

HHs = Households, SD = Standard deviation

4.11.2. Effective Population Size and Level of Inbreeding

As indicated in (Table 30), the effective population size of sample population of Horro cattle

in Bako Tibe district was 3.26 with calculated inbreeding coefficient of household herd of

15.3 percent, while the effective population size of sample population of Horro cattle in Gobu

Sayo district was 3.06 with calculated inbreeding coefficient of household herd of 16.3



64

percent. Since most of the cattle in both districts graze on community grazing land and there

is sharing of neighboring bulls, there would be chance of mixing of herds. Due to this there

may be a possibility of mating among different herds. Therefore, the effective population size

of mixed herd was calculated, to be 147.04 at Bako Tibe district and the inbreeding

coefficient was estimated to be 0.034 percent. In a similar manner, the effective population

size of mixed herd was calculated as 159.8 at Gobu Sayo district in which inbreeding

coefficient was estimated to be 0.030 percent (Table 30). 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 order to reduce inbreeding depression and maximize gain in fitness through

natural selection should be 30 to 250.

Table 30. Herd and effective population size and inbreeding coefficient of Horro cattle
breed in the study area

District Herd Nm Nf Ne ΔF(%)
Bako Tibe HH Herd mean 1.50 1.79 3.26 15.30

Combined total 48 157 147.04 0.034
Gobu Sayo HH Herd mean 1.62 1.45 3.06 16.30

Combined total 55 146 159.8 0.030
HH = House hold, Ne = the effective population size, Nm = number of breedable male, Nf =
number of breedable female and ΔF = Rate of change in inbreeding

Since the combined total for effective population size (Ne) in both districts is higher than the

minimum effective population size for mixed herd, the population are in a good status as far

as rate of inbreeding concerned (Table 30).

4.11.3. Selection Criteria for Breeding Cattle

The report of group discussion and key informant from both Bako Tibe and Gobu Sayo

districts indicated that the farmers in the area select breeding cattle based on different criteria

of which own performance and pedigree (66.3%) for female and body size and conformation

(68.1%) for male take the lead (Table 31). As it is stated by farmers during group discussion,
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own performance for female cattle includes milk production, reproductive performance and

mothering ability while in male cattle it refers to ability for traction and being active when

touched.

Jiregna (2007) indicated primary criteria used to select breeding bulls in Danno district were

body height, body size, body length, body condition, physical appearance, coat color, hump

size, prepuce sheath, temperament, body conformation (shape), horn size and potential for

traction use for the same breed Horro cattle.

Table 31. Selection criteria of breeding Horro cattle
Districts

Variables Bako Tibe Gobu Sayo Overall
Sex N(50) % N(44) % N (94) %

Selection Criteria
Male Body size and

Conformation
31 62.0 33 75.0 64 68.09

Coat color 3 6.0 2 4.54 5 5.32
Performance(pedigree) 5 10.0 4 9.10 9 9.57
Body size and
performance

5 10.0 3 6.82 8 8.51

Coat color, body
conformation & size

6 12.0 2 4.54 8 8.51

Female N(48) % N(47) % N(95) %
Own performance &
pedigree

28 58.3 35 74.46 63 66.32

Body size & own
performance

10 20.8 2 4.26 12 12.62

Body and tail length 2 4.2 4 8.51 6 6.32
Body conformation &
Coat color

2 4.2 4 8.51 6 6.32

Udder and teat size 6 12.5 2 4.26 8 8.42
N = Number of respondents

4.11.4. Mating System and Source of Bull for Breeding

As indicated in Table 32 in the study area mating system of cattle was natural and

uncontrolled (65%) due to this fact calving is not seasonal and mainly take place year round

(49.2%) and only about 29.2% of calving take place during the short rainy season. However,

some individuals allow their cows to be mated with selected male (15.8%) based on selection



66

criteria (Table 31) and the other (15%) use both selected male and AI (artificial insemination

with exotic semen).

The report of  Endashaw (2010) also indicated cattle’s mating system in Bodi and Mursi

pastoral production system was mainly natural and uncontrolled, but some individuals allow

their cow to be mated with selected bulls which is considered as best breeding bull on the

bases of their male selection criteria.

Table 32. Summary of reported mating systems practiced and season of calving for Horro
cattle

Variables
Districts

Bako Tibe Gobu Sayo Overall
N % N % N %

Seasons of calving
Main rainy Season 10 16.7 8 13.3 18 15.0
Short rainy Season 17 28.3 18 30.0 35 29.2
Dry Season 4 6.7 4 6.7 8 6.7
Year Round 29 48.3 30 50.0 59 49.2
Mating systems
Natural controlled(selected
males)

8 13.3 11 18.3 19 15.8

Natural and uncontrolled 42 70.0 36 60.0 78 65.0
Natural controlled& AI(exotic
semen)

8 13.3 10 16.7 18 15.0

Natural uncontrolled&
AI(exotic semen)

2 3.4 3 5.0 5 4.2

AI= Artificial insemination, N= number of respondents (Household)

The respondents reported that (32.5%) used bulls from community land, (20%) from their

owned bull and (14.2%) practiced to use breeding bulls from neighboring herd and only

(8.3%) used artificial insemination (Table 26). According to the report from general

discussion and key informants, these breeding bulls were reported to be kept mainly for

traction and mating. Even though the proportion is different, Jiregna (2007) in Danno district

revealed that the main source of breeding bulls is from community grazing land where all

herds intermingled and existing bulls mate freely and the rest of farmers use both community

and owned bulls for breeding. This finding is also in agreement with Ayantu et al. (2012) at

Horro district which revealed that the main source of breeding bull is community grazing
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land. Community sharing of grazing lands could be helpful to minimize risk of inbreeding

through use of unrelated breeding bulls from the sub population.

Selection, mating systems, availability of breeding males and keeping pedigree information

(records) determine whether the articulated breeding goal can be achieved, and as per the

respondents in the present study all of these are not in place to implement conventional breed

improvement programs.

Table 33. Source of breeding bulls for services in Bako Tibe and Gobu Sayo districts
Source Districts

Bako Tibe Gobu Sayo Overall
N % N % N %

Owned Bull 10 16.7 14 23.3 24 20
Communal and owned
bulls

4 6.7 6 10 10 8.3

Neighboring  herd 8 13.3 9 15 17 14.2
Community land 22 36.7 17 28.3 39 32.5
Borrowed 1 1.6 2 3.3 3 2.5
Communal land  and
neighbor

9 15 8 13.3 17 14.2

Artificial insemination 6 10 4 6.7 10 8.3
N= Number of respondents

4.11.5. Culling and Male Castration Practice

Majority of the respondents (76.7%) practice culling of their cattle based on different criteria;

viz., old age, poor performance, behavior (aggressiveness or laziness) (Table 34). According

to the key informants of the study area the main criteria in culling of cattle in the study area

was old age followed by poor performance. In this regards poor performance for female cattle

mainly refers to the milk yield of the cow; whereas in case of male cattle it refers mainly the

ability in traction.  When we look to the behaviors of the cattle in case of female cattle it

refers to mothering ability and the temperament in giving milk, whereas behaviors in case of

male cattle refers to the temperament in serving as draught power oxen.

Farmers in the study area uses different methods to cull unproductive animals from their herd

and in most cases they cull through selling, castration and slaughter which account for

78.26%, 17.39% and 4.35%, respectively (Table 27). The report of Ayantu et al. (2012) also
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indicated that the method of culling Horro cattle in Horro district by Horro cattle keeping

farmers is similar with the present finding. The report of Solomon (2010) about Boran

pastoralist and agro pastoralist also indicated the same methods for culling of Boran cattle

from the herd.

Table 34. Criteria for culling and methods of culling cattle
Do you practice culling? Frequency %
Yes 92 76.7
No 28 23.3

Variables Districts
Bako Tibe Gobu Sayo Overall

N (45) % N(47) % N(92) %
Age(Old age) 22 48.90 23 48.94 45 48.91
Performance(Poor) 15 33.30 13 27.66 28 30.40
Body condition(Poor) 1 2.20 2 4.25 3 3.30
Behaviors(Aggressiveness or
lazy )

4 8.90 5 10.64 9 9.78

Old age and poor performance 3 6.70 4 8.51 7 7.61
Methods of Culling N (46) N (46) N (92)
Selling 35 76.1 37 80.43 72 78.26
Castration 9 19.55 7 15.22 16 17.39
Slaughtering 2 4.35 2 4.35 4 4.35
N= Number of House hold

As per Table 35 and 36 castration of bulls is practiced by majority of the respondents (96.7%)

in the study area at the age of 6.78+ 1.01 years for different reasons of which castration to use

for traction and fattening (53.45%) takes the lead (Table 35). The age of castration of bulls in

this the present finding is similar to that of Jirenga (2007) in Danno district which reported

castration after the age of six years. However, the current study has higher value than the

reports of (Takele, 2005; Endashaw, 2010; Solomon, 2010 and Shiferaw, 2014) who reported

5.7 years for Sheko, 4.08 years for Mursi, 4.2 years for Borana and 5.4 years for Kerayu

cattle, respectively.

This age is preferable due to the fact that, at this age the bull can resist the shock of castration

and to some extent the bull was contributes its genetic make up to its offspring. Castrated

oxen are preferable for traction and fattening since the energy for sperm production goes to

fatten the animal and for traction.
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Table 35. Practice of castration and reason for castration of bulls in the study area
Do you castrate your bull? Frequency %
Yes 116 96.7
No 4 3.3

Variables Districts
Bako Tibe Gobu Sayo Overall

N (56) % N(60) % N(116) %
Reasons of castration
To use for traction only 14 25.00 16 26.70 30 25.86
To use for fattening only 4 7.14 3 5.00 7 6.03
To reduce aggressiveness 1 1.79 2 3.30 3 2.59
To use for traction and
fattening

30 53.57 32 53.30 62 53.45

To control breeding 2 3.57 2 3.30 4 3.45
To use for traction and to
control breeding

5 8.93 4 6.70 9 7.76

To reduce aggressiveness
and use for traction

0 0.00 1 1.70 1 0.86

N = Number of House hold

Table 36. Summary of average age of bull for castration in the study area
Districts

Variables Bako Tibe Gobu Sayo Overall
Mean+SD Mean+SD Mean+SD

Age in years 6.61+ 0.96a 6.95+ 1.040a 6.78+ 1.01
Minimum(years) 6.0 6.0 6.0
Maximum(years) 9.0 9.0 9.0
SD= standard deviation

4.11.6. Sign of Estrus and Heat Detection

Reported sign of estrus observed on female Horro cattle in the study area are presented in

Table 37. About 95% of respondents mentioned that estrus sign in Horro cow is clearly

visible (Appendix Table 8). In the study area the respondents reported that the main estrus

observed in female Horro cattle are: fluid discharge from vulva (45%), mounting other cattle

(18.3%), restlessness (10.8%), bellowing (9.2%), and swelling of vulva (7.5%). In addition to

this the respondents reported that cows allow to be mounted by bulls.
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Table 37. Usual methods and signs of heat detection in Horro cattle

Signs
Districts Overall

Bako Tibe Gobu Sayo
N % N % N %

Mounting other cattle 12 20.0 10 16.7 22 18.3
Fluid discharge from vulva 24 40.0 30 50.0 54 45.0
Behavioral change(restless) 8 13.4 5 8.3 13 10.8
Swelling of Vulva 5 8.3 4 6.7 9 7.5
Bellowing 6 10 5 8.3 11 9.2
Allow bull to mount her 5 8.3 6 10 11 9.2
N = Number of household

4.11.7. Threats to Horro Cattle

According to Kefyalew (2013), genetic introgression, crossbreeding, inbreeding and climate

changes and related factors are the threats for animal genetic resources in Ethiopia. The

genetic introgression between wild and domestic, interbreeding among closely related

animals, reduction in effective population size and lack of grazing lands all lead to reduction

in fertility, fecundity, offspring size, growth and survival and physical deformities.

According to key informants and general discussion in the last two to three years Horro cattle

in the study area are threatened with outbreak of contagious bovine pleuro pneumonia (CBPP)

and lumpy skin disease (LSD). As the report revealed, these diseases are fatal by exposing the

cattle to other diseases like trypanosomiais.

In addition to this the report also indicated the problems with young cattle marketing. Young

male cattle from one to two years old are in demand in the market, since they are taken to

Sudan market through tracking by illegal ways. The above two problems are the main issues

threatening Horro cattle genetic resource in the study area. Therefore, the government or

concerned bodies should look into these problems. Giving regular vaccination for the

common diseases in the area and setting strategies or policy for young cattle marketing and

illegal exports of cattle are the required solutions.
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4.12. Disease and Health Management

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

mortality and morbidity. During discussion key informant of the study area and the districts

animal health workers revealed that one month before this study, there was an outbreak of

lumpy skin disease (LSD) and contagious bovine pleurae pneumonia (CBPP) in the area.

Therefore, the death reported of cattle at the end of the twelfth month of the study could be

related to these diseases.

However, as per Table 38, the report of respondents stressed that the common diseases in the

area are tripanosomiasis, pasteurellosis, Black leg, Anthrax, internal and external parasites; of

which tripanosomiasis is the most common. Trypanosomiasis is the single most important

livestock disease in sub-Saharan Africa and present in 37 countries including Ethiopia Jennie

(2011). The study made by Jennie (2011) indicated that Horro cattle breed showed promising

tryponosomiasis tolerance character next to Sheko cattle breed in Ethiopia. They are reported

to require more trypanocidal drug treatments than Sheko cattle.

The report of the respondents revealed that on an average 12(24.5%) cattle died due to

trypanosomiasis disease 37(75.5%) due to other diseases in the last 12 months (Table 38). The

share of the cattle that died due to other diseases was higher than that of trpanosomiasis. This

may have resulted due to the outbreak of the diseases viz., contagious bovine pleuro

pneumonia (CBPP) and lumpy skin disease (LSD). The disease trypanosomiasis ranked first

with index (0.327) in Gobu Sayo and (0.30) in Bako Tibe district and pasteurelosis ranked

second in Bako Tibe with index of 0.250 and 0.214 in Gobu Sayo district.
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Table 38. Ranking of most important disease in the study area

Disease name
Districts

Bako Tibe Gobu Sayo
1stR 2ndR 3rdR 4thR Index 1stR 2ndR 3rdR 4thR Index

Tryponosomiasis 37 6 5 3 0.300 39 9 6 1 0.327
Pasteurelosis 6 22 25 10 0.250 7 27 7 6 0.214
LSD 7 17 20 9 0.213 7 16 15 9 0.192
CBPP 8 10 2 5 0.118 3 4 24 14 0.143
Parasites(external and
internal)

2 4 4 10 0.063 3 3 5 6 0.062

Black leg 0 1 3 11 0.033 1 1 2 19 0.050
Anthrax 0 0 1 12 0.023 0 0 1 5 0.012

LSD =Lumpy skin disease, Contagious bovine pleuro pneumonia, R= rank

Table 39. Summary of cattle died in the study area last 12 months before the study
Variable Districts Overall

BakoTibe Gobu Sayo
Number of cattle died 24 25 49
Number of cattle died due to
trypanosomiasis

5 7 12

% died due to trypanosomiasis (5/24) 20.8 (7/25) 28.0 (12/49) 24.5
% died due to other diseases (19/24) 79.2 (18/25)72.0 (37/49) 75.5
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5. SUMMARY AND CONCLUSION

The study was conducted in Bako Tibe and Gobu Sayo districts of western Oromia Regional

State, Ethiopia, from October 2014 to January 2015, with the objective to undertake on-farm

phenotypic and production system characterization of indigenous cattle breed (Horro) 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. The

study result revealed that overall cattle herd size was 9.67+3.34 heads per household and

which was not significantly different (p<0.05) between districts, which was 9.73+2.34 and

9.60+ 5.11 for Bako Tibe and Gobu Sayo districts respectively.

The Horro cattle breed has a unique distinguishing feature that can be easily identified from

other breeds. Coat color is mainly red or reddish brown; their hump erect and cervico-thoracic

in position, small to medium in size; dewlap is moderate and horns are moderate. Few

dropping horned animals were also encountered, but no polled cattle observed from sample

populations. Their ears were laterally oriented and they have long tails. They have straight

back with sloppy rump. Hump size ranges from medium (15%), to large (75 %) in males. The

females hump size ranged from small (28%) to medium (71%). Naval flap was small in (60%)

of the observed female population and it ranged from medium (36%) to large (4%) in the rest

of them. On an average, heart girth was 140.53 cm and flank girth was 158.45cm for the

sampled male population. They have a body length of 105.85 cm, height at withers of 111.55

cm, height at rump of 115.07cm and a horn length of 20.18 cm. Similarly for females mean

measured values were 131.53cm for heart girth, 156.99 cm for flank girth, 99.42cm for body

length, 107.18 cm for height at withers, 107.25 cm for height at rump and 23.63 cm for horn

length.

Majority of the female sampled population had small udder (58%) and teat (46%). The naval

flaps of the female were small (60%) and medium (36%). The average reported age at first

service (male), age at first mating, age at first calving and calving interval for Horro cattle

were 3.47±0.39,3.73±0.51, 4.98±0.68 and 1.88±0.49 years respectively, with associated
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lifetime calf crop production (number) of 5.92±4.2 and reproductive life span of 11.95±2.10

years.

The overall average reported daily and lactation milk yield for Horro cattle were

1.42±0.55and 394.05litres, respectively, with average lactation length of 9.25±2.93 months.

An average body condition for both male and female sampled population of Horro cattle were

lean (1-3) 5.83%, medium (4-6) 91.25% and fat (7-9) 2.92%. This indicates that there was

very few thin and fat cattle during the study period. The estimated mature body weights as

calculated from linear regression of body weight on heart girth measurement (Yf = 2.2 -0.895x

+ 0.01743x2) for female and (Ym = 85.2- 2.519x + 0.02448x2)  for male were 215.92 kg  for

male and 185.36 kg for female. Selling and castration were an important mechanism for

culling in the area. The majority of respondents practiced natural and uncontrolled mating at

grazing land (65%), due to which most of the calving is not seasonal (49.2%). Only about

(15.8%) of the respondents allowed their cows to be mated with selected bulls. The overall

ratio of breeding male to breeding female was 1:3 in the study area. Selection efforts focused

both on males and females on the basis of their own performance based on phenotypic

characteristics such as milk yield, mothering ability, activeness and coat color.

Sources of feed for cattle in the study area were mainly natural pasture (67.5%), crop residue

and by products (14.2%) and conserved hay. Other feed resources utilized in the area were

cultivated pasture, concentrates and household kitchen waste.

The effective population size and inbreeding coefficient were estimated to be 3.26 and

15.30% and 147.04 and 0.034% for household herd and combined population respectively for

Bako Tibe while in Gobu Sayo district the respective values were 3.06 and 16.30% and 159.8

and 0.030% for household herd and combined population respectively.

Monitoring population to estimate the population size of Horro cattle should be undertaken as

the breed needs conservation measures. The reported main cattle disease problems of the area

were trypanosomiasis, pasteurellosis, lumpy skin disease, contagious bovine pleuro

pneumonia, parasites, blackleg and anthrax. Thus regular vaccination should be given for

those common diseases that have vaccine.
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The breed produces and reproduces in the environment where there is no or few inputs, high

disease and parasite challenge with preferable traits to the farmers in the area. Since Horro

cattle owners prefer different traits (like draught power, milk production, reproductive

performance and coat color) in selecting their cattle for production, it is better to include these

preferences of farmers in the improvement strategies of the breed, because production

function and services expected from cattle are related to the trait desired by farmers. Horro

cattle are used for multiple purposes and kept in mixed crop-livestock production system.

Based on the result of this study, it is possible to suggest the following conclusions and

recommendations.

 Feed shortage got the highest rank by cattle owners to be the most limiting factor for

productivity of their cattle followed by disease. This implies that the importance of

improving feed (production of improved forage and grasses) and disease management

(disease prevention control vaccination and treatment) are the critical steps toward

improvement of the breed.

 It can be concluded that Horro cattle possess its own unique breed characteristics

features that enable it to distinguish it from other breeds (like coat color and horn

length).

 It can be also concluded that Horro cattle are the only breed for milk production and

draught power in the study area, and the breed has potential for better contribution

through improved feeding, health management and genetic improvement.

 The current study result indicated that Horro cattle production and reproductive

performance in the current environmental condition are comparable with other

indigenous breeds and have potential for improvement.

 To improve the breed, functional community based breeding strategies at farmers’

level can be suggested.

 Morphological characteristics of the breed need to be complemented by genetic

characterization for fully exploiting the potential of the breed.
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Appendix I. Tables

Appendix table 1. Discriminant analysis output for female sample population

Observations 200 DF Total 199

Variables 20 DF Within Classes 194

Classes 6 DF Between Classes 5

Class Level Information

PA
Variable
Name Frequency Weight Proportion

Prior
Probability

1 _1 33 33.0000 0.165000 0.166667

2 _2 33 33.0000 0.165000 0.166667

3 _3 33 33.0000 0.165000 0.166667

4 _4 34 34.0000 0.170000 0.166667

5 _5 34 34.0000 0.170000 0.166667

6 _6 33 33.0000 0.165000 0.166667

Appendix table 2. Generalized squared distance to site for female

Generalized Squared Distance to Site

From Site 1 2 3 4 5 6

1 0 2.56375 6.33803 10.10004 10.42881 5.96005

2 2.56375 0 3.85845 8.81960 7.40664 3.90123

3 6.33803 3.85845 0 9.49726 3.57195 2.58855

4 10.10004 8.81960 9.49726 0 5.59897 5.32690

5 10.42881 7.40664 3.57195 5.59897 0 3.11006

6 5.96005 3.90123 2.58855 5.32690 3.11006 0
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Multivariate Statistics and F Approximations

S=3 M=8 N=87.5

Statistic Value F Value Num DF Den DF Pr > F

Wilks' Lambda 0.07012624 12.67 60 528.91 <.0001

Pillai's Trace 1.57376818 9.88 60 537 <.0001

Hotelling-Lawley Trace 5.72548389 16.77 60 446.93 <.0001

Roy's Greatest Root 4.49811472 40.26 20 179 <.0001

NOTE: F Statistic for Roy's Greatest Root is an upper bound.

Appendix table 3. Canonical Discriminant analysis output for male sample population

Observations 40 DF Total 39

Variables 19 DF Within Classes 34

Classes 6 DF Between Classes 5

Class Level Information

PA
Variable
Name Frequency Weight Proportion

1 _1 7 7.0000 0.175000

2 _2 7 7.0000 0.175000

3 _3 7 7.0000 0.175000

4 _4 6 6.0000 0.150000

5 _5 6 6.0000 0.150000

6 _6 7 7.0000 0.175000
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Multivariate Statistics and F Approximations

S=5 M=6.5 N=7

Statistic Value F Value Num DF Den DF Pr > F

Wilks' Lambda 0.00149045 2.44 95 82.447 <.0001

Pillai's Trace 3.27600237 2.00 95 100 0.0003

Hotelling-Lawley Trace 20.14192143 3.11 95 43.06 <.0001

Roy's Greatest Root 12.36921243 13.02 19 20 <.0001

NOTE: F Statistic for Roy's Greatest Root is an upper bound

Appendix table 4 . Level of significance of main effect for each of the quantitative variables
and their associated R2 values for the female sample population

Variables Site(PAs) DC CV R2

Heart girth p< 0.0001 p< 0.0001 4.61 0.45
Flank girth p< 0.0001 p< 0.0001 7.17 0.36
Body length P < 0.1431 p< 0.0001 8.05 0.21
Height at wither p< 0.0001 P < 0.0002 7.35 0.21
Height at rump p< 0.0001 p< 0.0001 5.69 0.26
Horn length p< 0.0001 p< 0.0001 29.35 0.37
Horn space p< 0.0930 p< 0.0059 13.51 0.09
Ear length p < 0.0067 p< 0.0001 7.39 0.18
Neck length p< 0.0001 p< 0.0001 8.24 0.41
Mouth circumference P < 0.0061 p< 0.0001 3.50 0.49
Pelvic width p< 0.0035 p< 0.0001 6.35 0.50
Rump length P < 0.0002 p< 0.0001 9.14 0.24
Rump width p< 0.0001 p< 0.0001 9.98 0.33
Cannon bone circumference p < 0.0008 p< 0.0001 10.08 0.21
Cannon bone length p< 0.0476 p< 0.0001 5.22 0.25
Udder circumference p < 0.0592 p< 0.0001 13.77 0.15
Face length p < 0.3710 p< 0.0001 3.48 0.32
Tail length p < 0.3659 p< 0.0001 4.68 0.13
Dewlap width p < 0.0015 p< 0.0001 7.12 0.71
PAs = Peasant associations, DC = Dentition class, CV = Coefficient of variation, R2 =
Coefficient of determination
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Appendix table 5. Level of significance of main effect for each of the quantitative variables
and their associated R2 values for the male sample population

Variables Site(PAs) DC CV R2

Heart girth p < 0.1197 p < 0.0001 6.74 0.47
Height at rump p <0.0624 P < 0.0246 4.97 0.57
Horn length P < 0.7718 P < 0.0076 33.87 0.41
Neck length P < 0.0632 P < 0.0005 8.28 0.52
Cannon bone circumference P < 0.0841 P < 0.0253 11.28 0.34
Tail length P < 0.0953 P < 0.0003 3.76 0.52
Dewlap width P < 0.0009 P < 0.0001 9.45 0.73
PAs = Peasant associations, DC = Dentition class, CV = Coefficient of variation, R2 =

Coefficient of determination

Appendix table 6. Linear discriminant function coefficients of quantitative variable for female
sample population by sites

Variable Tulu
Sangota

Dambi
Dima

Gajo Kui Ongobo
Bakanisa

Ago Lafte Sombo
Kejo

Constant -724.055 -741.917 -751.423 -742.769 -756.078 -767.854
Heart girth 0.941 0.901 0.984 0.968 1.075 1.108
Flank girth 0.001 0.035 0.064 0.048 0.049 0.044
Body length 0.962 0.859 0.930 0.869 0.893 0.903
Heat at wither 0.113 0.170 0.208 0.104 0.227 0.213
Height at
rump 1.400 1.486 1.392 1.574 1.369 1.473
Horn length -1.730 -1.775 -1.777 -1.718 -1.693 -1.792
Horn space 4.298 4.201 3.966 3.832 3.894 4.024
Ear length 3.418 3.633 2.915 2.952 2.272 2.824
Neck length -0.181 0.118 0.449 -0.573 0.368 0.011
Mouth
circumference 12.160 12.239 12.448 12.429 12.748 12.454
Pelvic width -4.874 -5.021 -4.746 -4.264 -4.496 -4.883
Rump length -1.758 -1.959 -1.429 -2.104 -2.010 -1.866
Rump width 1.853 1.354 -0.212 -0.126 -0.896 0.230
Cannon bone
circumference -0.897 -1.203 -1.167 -2.127 -1.926 -1.242
Cannon bone
length 6.967 7.421 6.884 8.025 7.585 7.565
Udder
circumference 0.540 0.276 0.282 0.431 0.226 0.440
Teat length 1.648 1.700 2.144 1.936 1.985 1.971
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Appendix table 7. Linear discriminant function coefficients of quantitative variables or male
populations by sites

Variable Tulu
Sangota

Dambi
Dima

Gajo Kui Ongobo
Bakanisa

Ago Lafte Sombo
Kejo

Constant -1540.00 -1543.00 -1499.00 -1575.00 -1544.00 -1513.00

Heart girth -4.712 -4.310 -4.633 -4.566 -4.829 -4.519
Flank girth 3.010 2.732 3.572 3.153 3.371 3.340

Body length -2.133 -2.730 -1.723 -1.494 -1.192 -1.814

Heat at wither 5.344 6.629 5.448 4.335 4.050 5.140

Height at rump 4.498 3.903 5.189 7.241 6.694 5.569

Horn length -1.319 -0.684 -0.481 0.116 -0.709 -0.944

Horn space 3.582 1.871 2.210 1.879 2.846 2.275

Ear length 7.447 8.103 5.423 6.571 5.336 6.723

Neck length -4.351 -5.110 -5.453 -7.975 -5.142 -5.257
Mouth
circumference 2.717 -1.000 0.940 0.024 2.896 0.806

Pelvic width -11.625 -11.198 -11.802 -11.295 -11.621 -10.949

Rump length -8.470 -8.957 -7.518 -8.868 -8.342 -8.622

Rump width 8.981 9.905 8.713 10.379 8.006 8.661
Cannon bone
circumference -12.624 -14.338 -20.360 -27.413 -21.883 -16.713
Cannon bone
length 19.912 23.041 21.799 25.363 21.245 19.780
Tail length 10.16982 10.58875 8.85980 8.68050 8.71045 9.54002

Appendix table 8. Overt sign of estrus in Horro cattle

Overt sign Frequency %
Clear 114 95
Less intense 6 5

Appendix table 9. Dentition class and age provided by owners

Age by owners (years) Dentition class
2-4 1
5-8 2
> 9 3
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Appendix II. Questionnaire that Were Used for Indigenous Cattle Breed (Horro)
Survey

Part I. Primary Data Collection Check List

Questionnaire number: __________________              Date: _______________________

Enumerator: ___________________________ Supervisor: __________________

Region: ______________________________              Zone: ______________________

District: ______________________________              Kebele/PA/Village: ___________

Part 1. Socio-economic characteristics

1.1 Sex of the respondent:  Male ____ Female ____ Religion ________

1.2 Age of the respondent: ______ years

1.3 Education level of the respondent

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

1.4 Household size(Everybody in the house): Male________ Female ______ Total_______

1.5. What is the agricultural system practiced in your locality?

a)Pastoral     b)Agro-pastoral     c)mixed crop-livestock     d)other(specify)

If there is crop production, what are the major crops grown in order of importance?

1.6. What are  Sources of  household income? sale of: 1. Crop 2. Livestock and their product
3. Crop livestock 4. Other activities

1.7. Livestock possession by type, sex and age structure of this year

No Crop types Cereals Pulses Oils Root crops
1.
2.
3.

Species Total animals
Male < 1year
Female < 1year
Heifers
Bulls
Oxen
Dry cows
Lactating Cows
Goats
Sheep
Donkey
Chicken
Horse
Other(specify)
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1.8.Ownership of the cattle in the family: 1. Husband 2. Wife 3. Husband and wife 4. Son 5.

Daughter 6. others(Specify)

1.9. Land size(ha) for  Crop production_________ Grazing ______Forestry  Others _____

1.10. Types of land used for grazing: 1.Pravetly owned  2. Communal 3. Both

1.11. How you owned cattle ? 1. Gift 2.Purchase 3. Other(specify)

1.12.What do you do to acquire the favorite animal? 1. Breeding, 2.Buying, 3. Borrowing,  4.

Others

1.13. What are the major constraints to cattle production in your village/area?
No Cattle production constraints Rank traditional(management) strategies to

cope up problems
1 Feed shortage
2 Disease
3 Lack of improved breeds
4 Lack of improved forage
5 Market
6 Water shortage
7 Labor shortage

Part 2. Disease challenges

2.1. List the 5 most important cattle diseases in your area, and then rank them according to

their importance in terms of loss of animals and production.

(1 = most important, 5 = least important)

Disease Name Rank

a.________________________________________                            _______
b.________________________________________                            _______
c.________________________________________ _______
d.________________________________________                             _______
e.________________________________________                             _______

2.2. Is trypanosomosis a problem in your area? Yes / No .If no, go to part 3.

2.3. At which month (s) of the year do you have most problems with trypanosomosis?

________________________________________________________________

2.4. How many of your cattle died during the last 12 months? _________________

2.5. Out of these, how many cattle died due to trypanosomosis? ________________

2.6. Have you used traditional methods for controlling trypanosomosis?
If yes, could you tell us the three most common ones?

1. _______________________________________________________________
2. _______________________________________________________________
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3. _______________________________________________________________
2.7. Do you know the existence of trypanotolerant cattle? Yes / No

2.8. If yes, have you ever observed any tolerant cattle in your herd? Yes / No

2.9. If yes, how do you know that they are tolerant?

2.10.Treatent types 1. Indigenous practice 2.veterinary services 3. Both

2.11. If there are no trypanotolerant cattle in your herd, do you know of tolerant cattle in

your area? Yes / No

Part 3. Reproduction

3.1. What is the average age at first mating (in months or years)?

a) Male _____________

b) Female ___________

3.2. What is the average age at first calving (months or years)? ___________

3.3. What is the average reproductive lifetime of a cow? ________________

3.4. How many calves does a cow give on average in its lifetime? _________

3.5. Can you tell us the average calving interval of your cows? ___________

3.6. What is the average reproductive lifetime for a bull? _______________

3.7. Do you castrate your bulls? Yes / No
If yes, why?

1. To controlling inbreeding  2. To use for traction 3. To use for fattening
4. Other specify , If yes, at what age do you castrate your bulls?
_____________________________________________________________

3.8. Do you select breeding cattle?
a) Male Yes / No                                    b) Female Yes / No

3.9. Based on what criteria do you select the breeding animals?
a) Male

1. Body size 2. Body conformation 3. Coat color  4. Performance 5. Others(specify)
b) Female

1. Body size 2. Body conformation 3. Coat color  4. Performance 5. Others(specify)
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3.10. Do you practice culling? 1. yes 2. No If yes, How you cull? 1, By Selling 2, Castration
3, Slaughtering 4, Other specify

3.11. What is source and breed of bull used in your herd?

3.12. Do you use a bull for mating from outside own herd? Yes/No.

If yes, from   Where? _______________________________________________

3.13. Type of mating system

a).Natural controlled  b).Natural uncontrolled

c). Stud mating           d).Artificial Insemination

3.14. Overt signs of estrus in indigenous cattle breed of your area

a).Clear_____ b).Less intense______  c).Obscure_______

3.15. What are the usual methods of heat detection and signs

duly considered_______________________________________

3.16. Calving usually takes place during:

a).Main rainy season b). Short rainy season_________

c).Dry season d).Year round________________

Part 4. Cattle products handling and marketing
4.1. what are the major products obtained (purposes of) rearing cattle?

Sources of bulls Tick Rank
1 Owned Bull
2 Communal and owned bull
3 Neighboring  herd
4 Community land
5 Borrowed
6 Communal land  and neighbor
7 Artificial insemination

No Purposes of rearing cattle Yes/No rank(degree of importance)
1 Traction(draught power)
2 Milk
3 Income
4 Manure
5 Trashing of crop
6 Social status
7 Meat
8 Ceremonies
9 Others(Specify)
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Milk production
4.2. How many months were the cows milked during the last complete lactation?_______

What was the daily milk off-take from the cows during the 3 different stages of
lactation?

Traits First stage of
lactation

Second stage of
lactation

Third stage of
lactation

Length of lactation (mo)
Lactation yield (liter)

4.3. Frequency of milking
a).Once in the morning    b).Once in the evening c).Twice a day, morning and evening
d).Other (specify) _____________________________

4.4. Is there difference  in frequency of milking between season? yes/ No if yes why?
4.5. Describe the commonest uses of milk and  milk products in the area?

a).For home consumption only  b).As source of income only  c).For both   d).Other
(specify)
4.6. What are your major problems in the production, handling and marketing of milk and

milk products? Describe

__________________________________________________________________
___________________________________________________________________
___________________________________________________________________

Part 5. Feed and feeding

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

a).Natural pasture       b).Established pasture  c).Hay     d).Crop by-products  e).House

made leftovers  e).others (specify)

5.2. Can you describe the grazing method you have exercised in order of importance?

a).Herding    b).Zero grazing  c).Tethering Other (specify)

5.3. Length of grazing times (in hours)____________________

5.4. 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  _____________________
__________________________________________________________________

5.5. Do you supplement your cattle? yes/No; If yes what are the supplants? 1. concentrate 2.

Atala 3. Salt 4. Others(specify)

5.5. Can you tell us the level of mineral supplement in your locality?
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a).Adequate  b).Inadequate  c).None_____________________________

5.6. What are the sources of mineral supplementation?

a).Natural mineral licks (specify) _________________

b).Table salt   Other (specify) ____________________

How are the animals supplied with these minerals?

Taken to the natural source to lick_________ Supplied at home___________

Other (specify) ______________________

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

a).Permanent streams (rivers)   b).Ponds c).Springs d).Dams e ) Other (specify) _______

5.7.1 What is the level of water adequacy?

a).Sufficient__________________ b).Insufficient _____________why?___

5.7.2 Frequency of watering (per day)

a).In the dry season___________ b).In the wet season_____________

Part 6 . Draught power production

6.1. Do you use bulls for draught power? Y/N. If no, why? And go part 8.

6.2. What is the average age of the bull (in years) to reach for draught power

supplementation? ______________ 6.3. What is the average work life of an ox (in years)?

Part 7. Trait and breed preference

7.1. Breed of your choice is

a) Local(Zebu,Horro) b, Exotic or cross breeds c).Other (specify)

Would you tell us the reasons?_____________________________________

Because it has (is):

i).Milk yield potential

ii).Better carcass yield

iii).Supply better draught power

iv).Better adaptation

v).Better reproductive efficiency

vi).Tempered

vii).Better feeding efficiency

Viii, Other (specify)______________________________
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7.2. Would you describe your trait preference in order of importance?

a).Milk yield     b).Fat yield(butter) c).Growth   d).Draught power supplementation

e).Adaptation     f).Coat color  g).Breeding efficiency   h, Other (specify)

7.3. Which type of coat color do you prefer? ________________________

Why? ________________________________________________

7.4. Characteristics of Best Female cattle for Reproductions and Milk Production

Traits Methods of assessing trait expression

7.5. Characteristics of Best Female cattle for meat production

Traits Methods of assessing trait expression

7.6. Characteristics of Best Female cattle for social function

Traits Methods of assessing trait expression

7.7. Characteristics of best male animal for traction purpose

Traits Methods of assessing trait expression

7.8. Characteristics of best male animal for reproduction

Traits Methods of assessing trait expression

7.9. Characteristics of best male animal for meat production

Traits Methods of assessing trait expression

7.10. Characteristics of best male animal for social functions

Traits Methods of assessing trait expression



97

Part  8. Adaptability traits of Indigenous cattle in your area

No Adaptation trait Level of tolerance
Good Moderate Less

1 Heat tolerance
2 Tick tolerance
3 Insect bite tolerance
4 Adaptation to feed shortage
5 Tolerance to internal parasites

Part 9. Extension service and routine husbandry practices

9.1. Do you have any access to livestock extension services? Yes / No
If yes, would you describe the services you have got so far?
a).Livestock credit scheme     b).Extension advisory service
c).Veterinary service              Other (specify)

9.2. Housing system
a).Open camp        b).Housed at night only
c).Housed at night and part of the day  d).Housed day and night (tethered)

9.3. Who is responsible for routine husbandry practices?

Activities Husband Wife Children Hired labor
Male Female

Herding
House/shade cleaning
Taking care of sick animals
Sale and purchase of animals
Supplementary feed provision
Milking
Selling milk and milk by-
products

Part 10.Traditional Management Practices

10.1. What is the livestock possession pattern within a household?

a). through gifts  b).purchase         c).dowry           d).other

10.2.What are the indigenous knowledge used in preventing and controlling animal

health problems?

Indigenous Knowledge Health Problems/Diseases
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10.3.What mechanisms do you use to manipulate reproductive characters

Descriptions Mechanisms
Facilitate the maturity( age at first mating) of heifers
locally
Reduce calving interval of your lactating cow
Continue producing milk from cows that lost their
calves
Increase the conception rate of your cows
Manipulate the reproductive/productive potential of
your cattle

Appendix III. Points 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

breeds/subtypes?

2. What do you know about origin, geographical distribution and eco-climatic niche of

these breeds/subtypes?

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 breeds/subtypes?

6. Are there any endangered breeds/subtypes in your locality? What is the cause? Would you

have any concern to maintain and conserve these breeds/subtypes and what measures should

be taken to reverse the existing condition?

7. Do you practice selection and culling of indigenous cattle? Yes/No If yes how? If no why?

8. What are the actual and potential threats to livestock production in general and cattle

production in particular in the area?


