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On-Farm Phenotypic Characterization, Breeding and Husbandry 
  Practices of Indigenous Sheep Population in Legambo and Tenta 

Districts of South Wollo Zone, Amhara Region, Ethiopia 

ABSTRACT 

The study was conducted in Legambo and Tenta districts of south Wollo Zone, with the 
objectives to phenotypically characterize indigenous sheep populations and identify 
breeding and husbandry practices. Data was gathered through structured questionnaire, 
focus group discussions, field observations and linear body measurements of sample 
populations. About 150 households (75 from each district) were used for household survey 
.Linear body measurements were taken from 300 mature sheep (60 males and 240 
females).To observe  growth trends in body weight and qualitative data, 450 animals from 
1PPI to 4PPI were taken. Both qualitative and survey data were analyzed by SPSS and 
quantitative data were analyzed using SAS, version, 9.2,2008. Among the livestock species, 
sheep was dominant in the study area and the overall average sheep flock size per 
household was 13.74. Generally, decreasing trends in sheep population was reported. The 
main objectives of keeping sheep were for income generation followed by meat 
consumption. The major feed resources during dry and wet period were natural pasture 
across the districts followed by hay during dry period. Appearance, fast growth and coat 
color were the most important traits to select breeding ram in both area. Appearance, 
lambing interval and twining ability were most important traits considered by farmers in 
both Legambo and Tenta districts to select breeding ewes. The reported production 
constraints were feed shortage, disease and drought. According to the respondents, the 
overall average age at puberty in male was 7.77 ± 1.03 and 8.69 ± 1.23 months in females; 
age at first lambing; lambing interval; reproductive life span; and  litter size were 14.96 ± 
0.78 months; 8.41 ± 0.86 months; 8.2 ± 1.12 years; and 1.11 ± 0.32 lambs, respectively. 
The studied sheep populations attain their marketable mature weight when they attain 
3PPI. Most sheep populations were characterized by plain coat color pattern. The main 
coat color type was white (31.6%), red (24%) and brown (11.3%).Body cover of majority 
of sheep population was coarse and long hair. Positive and highly significant (P<0.01) 
correlations were observed between body weight and most of the linear body 
measurements. Chest girth had consistently the highest correlation coefficient (0.96% for 
males and 0.85% for females) with body weight. Sex of animals had significant (p<0.01) 
effect on body weight (BW) and most linear body measurements except head length and 
ear length. Male sheep has higher BW and linear measurements than the female sheep. 
The pair–wise squared Mahalonobis’ distance for male and female sheep population had 
non-significant (P>0.05) across the districts. Generally, in order to improve productivity 
and reproductive performance of sheep population in the study area appropriate 
management practices, breed improvement through selection and functional community 
based breeding strategy should be implemented.   
 
 
Key words: Body weight, Breeding and husbandry practices, Indigenous sheep, Linear 
                  body measurements, Phenotype characterization.  
 



 

 

 

  

 

1. INTRODUCTION 

Ethiopia is enriched with huge livestock resources of varied and diversified genetic pools 

with specific adaptations to a wide range of agro-ecologies. Livestock contributes 35 to 49 

percent of agricultural GDP in Ethiopia (CSA, 2011). In Ethiopia, sheep are the second 

most important livestock species next to cattle with nine diverse breeds ( Solomon et al., 

2007) which have become adapted to a range of environments from the cool alpine climate 

of the mountains to the hot and arid pastoral areas of the lowlands ( Tadele, 2010). The 

population of sheep in Ethiopia is estimated to be 30.70 million, out of which about 72.14 

percent are females, and about 27.86 percent are males. From the total population of sheep, 

99.78% are indigenous breeds (CSA, 2017). At the national level, sheep and goat account 

for about 90% of meat and 92% of skin and hide export trade value (Sisay, 2010). 

Small ruminants have a great potential to contribute more to the livelihood of low income 

farmers in low input, smallholder, and pastoral production systems (Kosgey and Okeyo, 

2007; Tesfaye, 2008). They have a great importance in many developing countries due to 

the requirement of small investments, shorter production cycles, faster growth rates and 

greater environmental adaptability as compared to large ruminants (Markos et al., 2006). 

They also serve as a major means of livelihoods of poor livestock keepers for food security 

(Abdel-Aziz, 2010). Despite their importance, small ruminant production is constrained 

with several factors, such as poor productivity of the genotype, improper institutional 

setting, environment and infrastructure (Markos, 2006). 

Therefore, to increase the production and productivity of sheep resource in the country, 

genetic improvement is one of the area, which requires intervention. The first and principal 

procedure before undertaking genetic improvement of livestock is identification or 

characterization of the livestock population and the type of environment in which they are 

kept (Workneh and Rowlands, 2004). Moreover, in the current scenarios for successful 

improvement programs, compatibility of the genotypes with the farmers’ breeding 

objectives and the production systems is crucial (Markos, 2006). Knowledge of indigenous 

animal breeding practices and techniques is important to develop sustainable genetic 

improvement schemes under smallholder situations.
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Lack of such knowledge leads to the setting up of unrealistic breeding goals in the design 

of livestock genetic improvement programs and its consequences affect productivity and 

conservation of indigenous animal genetic resources (Zewdu et al., 2006). Sustainable 

utilization of livestock diversity requires characterization of the available resources and 

development of sustainable genetic improvement strategies that consider the needs and 

perceptions of target groups and that minimizes loss of genetic diversity (FAO, 2011). 

Breed diversity is high in marginal and remote areas of the country (Solomon, 2008). 

Similarly, sheep are adapted to various ecological niches and preferences of their breeders 

who belong to different ethnic communities. In order to make best use from sheep keeping 

operation, it is important and a prerequisite to have a comprehensive understanding of the 

whole situation through assessing the production environment (climate, feed availability, 

and disease prevalence); the production system (production practice, preferences, socio-

economic circumstances and level of input use);and productive and adaptive characteristics 

of the sheep breeds (Sisay, 2010).  

Although, the first comprehensive sheep phenotypic characterization in Amhara Regional 

State was made by Sisay (2002), sheep breeding and husbandry practices of the 

communities were not included except morphological characterization. As observed in 

Sekota sheep breed (Mulata et al., 2014), there may be variation within Wollo sheep breed.  

Legambo and Tenta districts’ comprises most of the of sheep population from south Wollo 

zone. However, studies undertaken to morphologically characterize south Wollo zone 

sheep population were scarce and it was limited to few areas. Furthermore, information on 

morphological characterization of Wollo sheep breeds are either based on limited samples 

of the wide variation of the whole population or not updated. So that, updating  of  the  

previous  results  is  vital  since  genetic  resources  and production  systems  are  not  static 

(Solkner et al., 1998). Besides, few studies were undertaken on the husbandry and 

breeding practices of sheep in the study area. Based on the above back ground, the current 

study was focused on the following objectives:  
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General objective 

Phenotypic characterization, breeding and husbandry practices of indigenous sheep 

populations in south Wollo zone, Legambo and Tenta districts. 

Specific objectives 

 To phenotypically characterize indigenous sheep population in the study area. 

 To describe the sheep breeding and husbandry practices in the study area. 
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2. LITERATURE REVIEW 

2.1. Origin of Sheep 

Sheep belong to the sub-family Caprinae, family Bovidae. The genus Ovis include all 

sheep, while domesticated sheep belong to the species Ovisries. Records of domestication 

of sheep dated back as early as 7000 years in the Near-East. The home of wild sheep is in 

the mountain ranges of central Asia, from where sheep spread westwards into Europe and 

eastwards into North America during the Pleistocene period (Ryder, 1984).  Unlike other 

livestock species where the number of presumed wild progenitors is limited, for domestic 

sheep (Ovis Aries), a large number of wild and possibly ancestral species and sub-species 

exists (Ryder, 1984). Further, all the wild species are capable of interbreeding with one 

another, as well as with domesticated sheep producing fertile hybrids (Franklin, 1997). 

Several wild sheep, notably the mouflon, urial, and argali have been proposed as ancestors 

of domestic sheep or are believed to have contributed to specific breeds (Ryder 1984). 

 Therefore, to distinguish domestic sheep from their wild relatives, all domestic sheep are 

classified as Ovis aries. Domestication of sheep is thought to have begun in the central 

Fertile Crescent especially the upper parts of the Tigris and Euphrates rivers (Zeder, 

2011).Archaeological and molecular genetic evidence suggests that sheep‟s (Ovis aries) 

wild ancestor was the Asiatic mouflon (O. orientalis) and that it was domesticated about 

11, 000 years ago in the Fertile Crescent region (Zeder, 2008). 

2.2. Diversification of Sheep Breeds 

Following domestication, further diversification among breeds has stemmed from selection 

by man for numerous characteristics, such as appearance, color, size and wool production. 

The modification from which domestication brought on the modern sheep breeds are a 

consequence from alteration in the mating system whereby inbreeding, out breeding and 

assortative mating became the predominant mating system as opposed to random mating 

(Kosgey and Okeyo, 2007). Hence, the process of domestication brought about a number 

of morphological and physiological modifications in sheep like large size and 

temperament. Consequently, breeds of sheep differ markedly in adaptability to different 

environments and in performance for traits that influence efficiency of production and 

product quality.  
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Environmental changes under conditions of domestication would have permitted genetic 

variation to become more evident and thus more readily influenced by selection and the 

altered mating system (Devendra and McLeroy, 1982). The diversity created among each 

breed have a genetic basis and can therefore be exploited in a structured cross breeding 

system designed for a specific production-marketing situation (Leymaster, 2002).  

Almost all specialized breeds have their origins in developed countries where breeding has 

been towards specific goals for hundreds of years. Specialized breeds are more genetically 

uniform than non-specialized breeds. The genetic diversity within non-specialized breeds 

of livestock in most developing countries is still relatively large, although declining. These 

populations may be carrying unidentified genes which could be critical for increasing 

production or special adaptation in the future (Rege, 1999).African sheep are thought to be 

of Near Eastern origin (Epstein, 1954; Epstein, 1971). The earliest sheep in Africa were 

thin-tailed and hairy and introduced to East Africa through North Africa. The second wave 

of sheep introduction to Africa constitutes fat-tailed sheep entering North Africa via the 

Isthmus of Suez straits and East Africa via straits of Bab-el-Mandeb (Ryder, 1984). Fat-

rumped sheep entered East Africa much later (Epstein, 1954; Epstein, 1971; Ryder, 1984).  

According to the review of Muigai and Hanotte (2013) indigenous African sheep genetic 

resources have been classified into two main groups, fat-tailed/fat rumped and thin-tailed 

sheep. The fat-tailed sheep are the most widely distributed, being found in a large part of 

North Africa (from Egypt to Algeria) and in Eastern and Southern Africa (from Eritrea to 

South Africa). The thin-tailed sheep are present mainly in Morocco, Sudan and in West 

Africa. African sheep were domesticated outside Africa. They share a common ancestry 

with European and Asian sheep. 

2.3. Sheep Breed Classification in Ethiopia 

Ethiopia has a vast genetic resource of sheep and believed to be one of the major gateways 

for domestic sheep migration from Asia to Africa (Devendra and McLeroy 1982;Marshal 

2000). Ethiopia is recognized to possess one of the most diversified traditional sheep 

populations in Africa. About 75% of the sheep population inhabited the highland part of 

the country while the remaining 25% are distributed in the lowlands (Markos, 2006).  
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Indigenous sheep genetic resources have developed specific adaptations to survive and 

produce under adverse local environmental conditions (climatic stresses, poor quality feed, 

seasonal feed and water shortage, endemic disease and parasite challenge) that make them 

suitable for use in the traditional, low-input production system (IBC, 2004).  

Naming of sheep breeds or types in Ethiopia are highly affiliated to specific ethnic 

communities. According to the review by Workneh et al. (2004) there are six recognized 

indigenous sheep breed types in the country which falls into three breed groups: the fat-

tailed hair type, the fat-tailed coarse wool sheep and the fat-rumped hair sheep. Sisay 

(2002) classified the sheep population of Amhara region based on their geographical 

location into four major clusters. These include: the central highland sheep, rift valley, 

north- western highland sheep and north-western lowland sheep. Recent molecular study of 

the Ethiopian sheep population by Solomon (2008) classified the 14 sheep populations into 

six breed groups and nine breeds (Table 1). 

Table 1.Classification of Ethiopian sheep in to major breed groups and breeds 

Breed group 
 

Breed Population Tail type/shape Fiber 
type 

Body 
weight 

I. Short-fat-
tailed  

Simien Simien Fatty & short Fleece 26.9 

 Short-fat 
tailed 
 

Sekota, Farta, 
Tikur,Wollo &  
Menz 

Fatty & short 
 

Fleece 25.4 

II. Washera  Washera Washera Fatty & short Hair 32.8 
III. Thin -tailed 
sheep  

Gumuz Gumuz Thin & long Hair 31.0 

IV. Long -  
fat-tailed  

Horro Horro Fatty & long Hair 35.4 

 Arsi Arsi-Bale, 
Adilo 

Fatty & long Hair 28.6 

V. Bonga  Bonga Bonga Fatty & long Hair 34.2 
VI. Fat-rumped   
sheep  

Afar Afar Fat rump/Fat tail Hair 31.4 

 BHS BHS Fat rump/tiny tail Hair 27.9 
     BHS = Black Head Somali sheep; Source: Solomon (2008) 
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The wide variation in ecological conditions together with the different production systems, 

socio-cultural and religious affinities associated with the different ethnic groups have led to 

further impact greatly on the diversity of Ethiopian sheep. It is, therefore, reasonable to 

believe that the indigenous sheep exhibit pronounced phenotypic and genotypic 

heterogeneity (Sisay, 2009). Despite presence of sizeable amount of information on 

indigenous sheep in Ethiopia (Fekerte, 2008; Tesfaye, 2008; Wossenie et al., 2014) there is 

still gap to be filled in terms of comprehensive characterization of the breeds as an input to 

prioritize for conservation and development of breeding strategies towards sustainable 

utilization.  

The loss of genetic variation within and between breeds is detrimental not only from 

utilization and culture of conservation point of view but also for loss of valuable genes 

which would be useful for future climate change and economic interest. Within breeds, 

high rates of loss of genetic variation lead to reduced chances of breed survival due to 

decreased fitness through inbreeding depression. Unfortunately, once animal genetic 

diversity is lost it cannot be replaced (FAO, 2000).  Maintaining the genetic diversity in 

Ethiopia has not been given adequate attention through sustainable utilization and 

conservation of most livestock species.   

2.4. Breeding Objectives and Trait preferences of Indigenous Sheep 

Defining breeding objectives involves identifying breeding-objective traits, deriving their 

relative importance, and constructing the aggregate genotype that can subsequently be 

translated into a selection index (Kosgey et al., 2004; Solomon et al., 2008). Community-

based sheep breeding strategy has been undertaken in Ethiopia for a decade and successful 

results were provided to the communities. This breeding strategy has given more emphasis 

to understand production system, breeding objectives and farmers/ sheep owner’s trait 

preferences and full participation of the sheep owners (Aynalem et al., 2017). 

The components of production systems and production objectives are determined by agro-

ecology and commonly differ in terms of stress factors, such as water shortages, disease 

and parasites as well as temperature extremes (Ouma et al., 2007). These conditions 

largely determine the production purposes, suitability of breeds and breeding methods in 

small and large ruminants that depend strongly on their production environments.  
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The strategies followed by resource-poor farmers and their trait preferences are as diverse 

as the highly variable agro-environments within which they practice (Roessler et al., 

2008). In this regard, interest of farmers in the highland areas for coarse wool, coat color, 

tail type and presence and absence of horn was observed (Solomon, 2008; Tesfaye et al., 

2010).  

In developing countries, acceptance of new breeds by farmers is influenced not only by 

their productive performances, but also by non-production traits like beauty and 

appearance of the animal (Ndumu et al., 2008; Wurzinger et al., 2011). Traits like coat 

color, tail type, horn and ear size of sheep can also have significant influence on price in 

the predominant live animal marketing (Tadesse, 2009). Kohler-Rollefson (2003) noticed 

that breeding goals of traditional societies are far more multifaceted than in intensive 

productions systems and comprise many aspects other than high productivity with 

intangible traits. As Kosgey et al. (2004) describes, these may include visual preferences, 

religious requirement and behavioral aspects, such as, good mothering character, herd 

ability, the ability to walk long distance and loyalty to the owner. Furthermore, the ability 

of animals to survive natural disasters is necessarily more important than high productivity 

in different traditional societies of the world (Solomon, 2008). 

2.5. Sheep Breeding and Genetic Improvement in Ethiopia 

Genetic improvement of livestock is a complex set of tasks requiring a high level of 

organization and technical complexity. In Europe, animal breeding has been traditionally 

supported by the state and implemented by large national breeding programs whereas in 

Ethiopia including most of the developing countries, the required supportive infrastructure 

is largely unavailable, so attempts to replicate developed-country approaches have met 

with little success (Aynalem et al., 2011).  

Strategies for genetic improvement of livestock mainly involve the decision on the use of 

the variation between breeds (cross-breeding) and within a breed (pure breeding). Animal 

breeding is largely concerned with selection of animals based on well-defined breeding 

goal, which should fit the future farm production and market requirement (Kosgey and 

Okeyo, 2007). 
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 Furthermore, definition of breeding objectives, identification of the existing structure, 

institution, production system and indigenous breeding practice are first steps to establish 

sustainable breeding programs (Kosgey and Okeyo, 2007). 

In Ethiopia, attempts have been made to improve productivity of indigenous sheep through 

crossing with exotic breeds such as Corriedeale, Hampshire, Romney, Awassi and Dorper 

(Solomon and Tesfaye, 2009). However, these programs have not been successful, 

probably because of lack of understanding of the preferred breeding objectives of the 

farmers and absence of involvement of all stakeholders in the designing of breeding 

strategies (Gemeda  et al., 2010). To accomplish the crossbreeding program, the Ethiopian 

Sheep and Goat Productivity Improvement Program (ESGPIP) took the responsibility for 

importation of improved genotypes, multiplication of pure-bred, crossing with indigenous 

sheep and distribution of both crossbred and pure exotic animals to sheep producers 

especially for Dorper sheep for meat production because the main breeding objective for 

the majority of Ethiopian sheep farmers is meat, rather than wool production (Solomon et 

al., 2014). 

Developing any breeding program requires teamwork of a number of actors at community, 

regional, and national level, each with different expertise and institutional backgrounds. 

The guidelines are intended to provide a practical and technical roadmap for participating 

teams and team members, including support for taking the decision whether community-

based breeding is an option (or the appropriate option) under the prevailing conditions. 

Genetic improvement is only one component of population breed improvement and 

development. Strategies aimed at improving nutrition, marketing, health, housing, and the 

welfare of the animals as well as other related services have to be taken into consideration 

when developing a breeding program (ESGPIP, 2008). 

2.6. Reproductive Performance 

2.6.1. Age at puberty 

Any successful sheep production program is a result of good reproductive performance of 

sheep. To obtain meat, milk and fiber the existence of lamb  and survival is necessary 

(Tesfaye, 2008). 
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Reproductive performance depends on various factors including age at first lambing, litter 

size, lamb mortality, lambing interval, fertility and the life time productivity of the ewe. 

However, it is influenced more by environmental factors such as nutrition, management 

and climate rather than genetic factors (Ermias, 2014). 

2.6.2. Age at first lambing 

Age at first lambing can be defined as the age at which ewes give birth for the first time. It 

is a function of puberty, age at first breeding and conception and successful completeness 

of pregnancy. There is a big variation among production systems and breeds for this trait 

(12–24 months). It is usually late in animals living in harsh environments. The majority of 

studies report the age at first lambing for Ethiopian sheep breeds range 14-15 days 

(ESGPIP, 2008). Ewes under village management conditions in southwestern Ethiopia, 

demonstrated a mean age of 404 days at first lambing (Belay and Aynalem, 2009).  

The age at first lambing is significantly impacted by the season and type of birth of the ewe 

lamb (Dibissa, 2000). According to Zewdu (2008) average age at first lambing of Bonga 

and Horro sheep were 14.9 ± 3.1 months and 13.3 ± 1.7 months, respectively. Horro 

females gave birth at earlier age than Bonga females. Age at first lambing of Afar sheep 

was 2 months lower than Menz sheep implying that the Afar sheep attain sexual maturity 

at earlier age than Menz sheep (Tesfaye, 2008). The ability of Afar sheep to give more 

(12.1) lambs in ewe’s life time than Menz sheep (9.3) might partly be because of their 

twinning ability. 

2.6.3. Lambing interval 

Lambing interval is defined as the interval between two consecutive parturitions. It has 

three phases: the gestation period, the postpartum anestrous period and the service interval. 

Lambing interval is one of the main components of reproductive performance which is 

affected by season, year of lambing, parity of ewes, post-partum body weight and 

management practice (Mengiste, 2008).The average lambing interval for Bonga and Horro 

sheep were 8.9 ± 2.1 months and 7.8 ± 2.4 months, respectively with an overall mean of 

8.9 ± 2.2 months (Zewdu, 2008).The overall mean of lambing interval for BHS were 23.56 

± 3.63 month (Fekerete, 2008). 
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2.6.4. Litter size 

Litter size is a combination of ovulation rate and embryo survival. Litter size varies 

between 1.08 and 1.75 with average of 1.38 lambs for Horro breed. Positive relationships 

between litter size and age and litter size and parity have been noted. Litter size increases 

with parturition number until the fifth lambing (Abegaz et al., 2002). Litter size is 

influenced by genotype, parity, season and ewe body weight at mating and management 

system (Mekuriaw et al., 2013). With respect to weight of ewes at mating, litter size 

increased by 2.5 percent for each kilogram increase in weight (Abegaz  et al., 2002).  

Litter size is largely influenced by ovulation rate and ovulation rate is substantially 

controlled by genotype and improvement and it could be achieved by selection. Litter size 

of Ethiopian sheep breeds like Menz and Afar sheep breeds is low which is almost close to 

one lamb per lambing while breeds like Horro and Washera are more prolific with litter 

size of 1.35 and 1.2, respectively (Mengiste, 2008). According to Tesfaye (2008) litter size 

for East African sheep under pastoral management systems were reported to be 1.03, 1.05 

and 1.14 in Ethiopia, Kenya and Sudan, respectively. 

  Table 2. Litter Size of some Ethiopian sheep breeds 

 Breeds LS AFL LI Management Source 
Menz 1.02 598 279 on-station DBARC (2006) 
Local sheep around  
Dire Dawa  1.01 - 336     on-farm    Aden (2003) 
Afar 1.03 - - on-station    Yebrah (2008) 
Washera 1.12 464 271     on-farm    Mengistie (2008) 
BHS 1.00 - - on-station    Yebrah (2008) 

BHS - 540 192      on-farm    Wossenie(2012) 
Gumuz - 410 200      on-farm    Solomon (2007) 
Gumuz 1.17        on-farm   Solomon (et al.,2008) 
Horro 1.35        on-farm  
Arsi-Bale 1.17        on-farm  
LS = litter size; AFL= age at first lambing; LI = lambing interval; DBARC= Debrebrehan 
Agricultural research center 
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2.6.5. Reproductive life span 

Long reproductive life span in tropical (unfavorable) condition is one of the adaptation 

traits of tropical livestock (Amelmal, 2011). The average reproductive life span of Horro 

and Bonga ewes were 7.9 ±3.1 years and 7.4 ± 2.7 years, respectively. Long term 

reproductive performance (long living, high fertility, ability to produce more offspring) of 

ewes should be given more importance in selection programs (Zewdu, 2008). 

According to Solomon (2007) in a circumstance that there is lack of comparative figures 

for Ethiopian breeds, quite long reproductive life span of Gumuz breed (8.5 years for ewes 

and 3.67 years for rams) was reported.  

2.7. Characterization of Sheep Breeds Genetic Resources 

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

reliable prediction of genetic performances of an animal genetic resource in a defined 

environment and provides basis for distinguishing between different animal genetic 

resources and for assessing available diversity (Rege, 2006). Characterization of animal 

genetic resources is a pre-requisite for designing conservation based utilization programs. 

Characterization of Farm Animal Genetic Resources (FAGR) encompasses all activities 

associated with the identification, quantitative and qualitative description, and 

documentation of breed populations and the natural habitats and production systems to 

which they are or are not adapted (FAO, 2012).  

The initial step in characterization is identification of distinct populations using 

information on their geographic and ecological isolation, traditional nomenclatures 

(traditionally recognized populations), phenotypic distinctness and the level of genetic 

differentiation among the populations. Identification of genetically distinct breeds is 

commonly based on molecular data which is considered as the state-of the- art technique. 

However, identification of distinct populations or groups could be done using tools ranging 

from simple description based on morphological characters to molecular data (Solomon et 

al., 2011; FAO, 2012). 
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Animal breed could be characterized at phenotypic, genetic and biochemical level which 

has interlinked advantage to figure out the genetic diversity and the uniqueness of 

particular breed(s) and in selecting superior genotype. In reality, all three pathways may be 

used in a complementary way. The use of a combination of the various measures of 

diversity has been demonstrated to be effective (Solomon et al., 2011; Agaviezor et al., 

2012). 

2.7.1. Phenotypic characterization in Ethiopia 

The classical description of breeds using the phenotype is based upon morphological 

characters such as coat color, horn, tail type, tail shape, body measurements and other 

specific visible traits. Phenotypic characterization of AnGR is used to refer to the process 

of identifying distinct livestock populations and describing their characteristics and those 

of their production environments (FAO, 2007). Production environment include not only 

the “natural” environment but also management practices and the common uses to which 

the animals are put, as well as social and economic factors such as market orientation, 

niche marketing opportunities and gender issues (FAO, 2012).   

Phenotypic similarity of organisms may reveal functional and adaptation similarity. 

Morphological traits with adaptive, economic and social importance reflect the ecological 

and socio-cultural trend of breed development through human and ecological selection 

pressure (Sisay, 2009). As natural selection affects morphological traits linked to adaptive 

characteristics, genetic distances from quantitative morphological data allow inferences 

about adaptation and co-adaptation patterns of populations (FAO, 2012). 

Even though morphological characterization has been done for each sheep population in 

various tropical countries, there might be formation of isolated subpopulations because of 

the availability of different ecological, socio cultural and management environments in the 

areas which are responsible factors to affect morphology of the animal (Mavule, 2012). 

Hall (2004) stated that the formation of distinct sub-breeds requires a group of animals to 

be reproductively isolated and to become distinct. Such information is essential for the 

development of appropriate breeding and conservation program of the breed/populations.  
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Characterization of phenotypic, genetic and production system of Ethiopian sheep 

populations were done by different researchers during the past decade. Some of these 

characterization studies were; phenotypic and genetic characterization of Ethiopian sheep 

populations by (Solomon, 2008); phenotypic characterization of BHS (Fekerte,2008); 

Menz and Afar sheep breeds ( Tesfaye, 2008); Characterization of Bonga and Horro sheep 

breeds (Zewdu, 2008); phenotypic characterization of indigenous sheep and production 

systems in west Wollega, Oromia, Ethiopia (Kedjela, 2010), phenotypic characterization of 

Dawuro and Konta sheep populations (Amelmal, 2011); phenotypic characterization of 

Harreghe highland sheep, (Wossenie, 2012); on-farm phenotypic characterization of native 

sheep types and their husbandry practices in north Wollo zone of the Amhara Region 

(Tassew, 2012).Phenotypic characterization of indigenous sheep types and their production 

systems in east Gojam zone of Amhara regional state, Ethiopia (Michael, 2013); 

phenotypic characterization of indigenous sheep types in Wolaita zone of southern region 

(Mesfin et al., 2016); phenotypic characterization of Begait sheep population 

(Teklehaimanot, 2017). These studies show that the phenotypic characterization is 

precondition to initiate sheep breed improvement and the volume of work conducted so far 

show that this precondition was fulfilled in most part of the country.  

2.7.2. Body Weight and Linear Body Measurements 

Body measurements (Table 3) are considered as quantitative growth indicators which 

reflect the conformational changes occurring during the life span of animals. Studies 

indicated that variation exits between indigenous sheep breeds for body weight traits and 

linear body measurements (Kassahun, 2000; Sisay, 2002; Markos, 2006; Solomon, 2007). 

Among the indigenous sheep breeds, Horro and Bonga sheep breeds are large sized breeds 

and are superior in their body weight to most of the local sheep breeds (Solomon et al., 

2007). Body measurements are indices of skeletal development and indirectly help to 

determine carcass composition (Atta and  El khider , 2004).Knowing the body weight of a 

sheep is important for a number of reasons, related to breeding (selection), feeding and 

health care and for market age determination. However, this fundamental knowledge is 

often unavailable for sheep in the small scale farming sector, due to unavailability of 

scales. The chief method of weighing animals without scale is to regress body weight on a 

certain number of body characteristics, which can be measured readily. 
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Works carried out by Amelmal (2011) on indigenous sheep populations of Dawuro and 

Konta and by (Wossenie, 2012) on Harreghe highland sheep indicated that body weight 

could be estimated from chest girth measurement with fair accuracy. Under field 

conditions where scales are not available, weight measurements can be estimated using 

linear body measurement (ESGPIP, 2008). Some of those measurements are linear and are 

taken with various types of measuring sticks.  

 Table 3. Body weight and LBM of different indigenous female sheep of Ethiopia 

Sheep Wither   Body Heart  Body   Ear  Tail  Hair  
Type Height Length Girth Weight Length Length Length     Source 

Adilo 65.5 62.1 71.8 28.1 11.7 28.1 4.4   Solomon (2008) 
Arisi-Bale 64.1 62.3 73.3 28.6 11 28.4 4.2  
Bonga 69.22 71.4 75.34 34.88 11.64 32.29 2.9  Zewdu (2008) 
Farta 67.9 65.7 72.0 28.3 9.9 22.9 7.5  Solomon (2008) 
Gumuz 62.9 65.8 72.10 31.0 11.2 31.6 3.6  
Horro 71.29 69.71 77.03 30.7 11.59 35.33 2.6  Zewdu (2008) 
Menz 59.2 56.4 68.2 22.3 7.9 17.3 7.9  Tesfaye (2008) 
Afar 62.6 62.3 69.2 24.5 5.5 15.1 3.2  
Washera 69.4 66.7 74.10 32.8 10.6 - 6.3  Solomon (2008) 
BHS 60.1 68.9 72.8 30.5 9.5 19.2 4.0  Wendimu (2013) 
Wollo 62.7 61.2 67.6 21.7 8.7 20 7.9  Solomon (2008) 
Tikur 64.10 63.6 69.7 25.4 6.8 17.3 7.4  
Sekota 62.3 62.2 69.9 26.6 4.4 19.9 6.5  
Semien 66.6 64.7 73.2 26.9 8.3 12.8 8.2  

        BLM= linear body measurements  

2.8. Small Ruminant Production Constraints 

2.8.1 Feed shortage 

Lack of adequate feed resources as the main constraint to animal production is more 

pronounced in the mixed crop-livestock systems, where most of the cultivated areas and 

high human population are located (Sisay, 2006). There is a great seasonal variation of 

quality and quantity of feed resources in most part of the country. There is excessive 

supply of feed during the rainy season which is usually followed by a deficit in grazing in 

the following dry season (Belete, 2009).  
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On the other hand, the allocation of more land for crop production resulted in availability 

of crop residues as alternative feed, particularly in the smallholder livestock production 

system. In central rift valley, feed shortage is one of the limiting factors in small ruminant 

productivity. Because in these areas rainfall is limited and erratic in nature, feed production 

for small ruminants, especially for grazers is inadequate (Endeshaw, 2007).In southern part 

of Ethiopia, although the degree of shortage varies within farming systems/agro-ecologies 

feed shortage is reported as a major constraint for small ruminant production (Endeshaw, 

2007; Tsedeke, 2007; Getahun, 2008). 

2.8.2 Health constraints 

Another serious constraint for small ruminant production in Ethiopia has been the high 

prevalence of diseases and parasites. This causes high mortality amongst kids and lambs, 

diminishing the benefits of their high reproductive performance (Markos, 2006). Tsetse 

flies, with the highest infestation in the humid and sub humid zones, are also major 

problems in these areas. Further losses are caused by abortions and stillbirths (Markos, 

2006; Getahun, 2008). Other diseases that constrained the productivity of small ruminants 

in Ethiopia include pneumonia, Contagious Caprine Pleuropneumonia, Ecthyma, Caseous 

Lymphadenitis and Brucellosis.  Individually, these diseases might not constitute serious 

problems, but combinations of them or their occurrence under marginal conditions could 

result in serious losses (Tsedeke, 2007).   

2.8.3 Water shortages 

Water shortage is also reported as limiting factor in most lowland areas and to a limited 

extent in mid altitudes. In eastern, north-eastern and south-eastern part of Ethiopia there is 

critical shortage of water; however, small ruminants are somehow adapted to these agro-

ecologies through their physiological adaptation mechanisms (Belete, 2009). 
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3. MATERIALS AND METHODS 

3.1. Description of the Study Areas 

The study was conducted at south Wollo zone, in Amhara regional state, north eastern part 

of Ethiopia. The zone has 22 administrative districts and their major town is Dessie.  South 

Wollo is located between latitudes 10o10’N and 11o41’N and longitudes 38o28’ and 

40o5’E. According to CSA (2008), the total human population of south Wollo was 

2,519,450, of which 50.5% were females and 88% were rural residents with an area of 

17,067.45 square kilometers. South Wollo is bordered on the south by North Shoa and 

Oromia Region, on the west by East Gojjam, on the northwest by South Gonder, on the 

north by North Wollo, on the northeast by Afar Region, and on the east by the Oromia 

zone.  Among these districts, the study was conducted in Legambo and Tenta districts.  

3.1.1. Legambo district: 

 It is a central district of south wollo zone and  located in latitude and longitude of 11°19’N 

/ 39°15’E, respectively  with an elevation of 3116 m above sea level The minimum and 

maximum annual temperature and rainfall is 3o C, 18o C and 700mm, 1300 mm, 

respectively. It is found in 501 km away from the capital city of Ethiopia, Addis Ababa. Its 

main rainy season occurs between May and September and the dry season lasts from 

October to April and the farming system practiced in the area was mixed crop-livestock 

production system (LARDO, 2010). Legambo district consists of 49% dega (highland 

>2500 m.a.s.l), 41% Woinadega (intermediate highland, 1500-2500 m.a.s.l), 5.6% 

(lowland < 1500 m.a.s.l) and 4.4% wurch. The land use pattern was composed of 

44,058 ha covered with cultivated land, 13,823 ha, grazing land and 27,215.34 ha forest.  

The total livestock population in Legambo district were estimated at 203,594 heads, out of 

which 44,615 (21.9%) were cattle, 122,512 (60.2%) sheep, 9,222 (4.5%) goats and 27,245 

(13.4%) equines. The population of chicken was estimated to be 48,200. The district has a 

total human population of 165,217 (86,930 males and 78,287 females). Its bordering 

districts are Borena in east, Tenta in north, Kelala in south and Dessie zuria east. 
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3.1.2. Tenta district: 

It is located in latitude and longitude of 11°17′N and 39°25′E, respectively with an 

elevation of 2987 m above sea level and the minimum, maximum annual temperature and 

rainfall is 5 o C, 20 o C and 600 mm, 1200 mm, respectively. It is found in 531 km away 

from the capital city of Ethiopia, Addis Ababa. Its main rainy season occurs between May 

and September and the dry season lasts from October to April and the farming system 

practiced in the area was mixed crop-livestock production system (TARDO, 2010). The 

major crops which were produced in these target areas are teff, maize, sorghum, barley, 

wheat, chickpea, bean, pea, and others. Of these crop productions, wheat,oat, barley and 

teff are the most dominant cereal crops which are widely produced in the Tenta districts but 

barely production was prominent in the Legambo districts. The agro ecology of Tenta 

district comprises of 40.15% dega (highland), 33.5% woinadega (mid-highland), 26.18 % 

kola (lowland) and 0.17% wurch. The land use pattern of cultivated land, grazing land and 

forest land also accounted for about 59459, 20,463.15 and 4620 ha, respectively.  

The total livestock population in Tenta district was estimated at 231,781 heads, from 

which, 55,030 (23.73%) are cattle, 140,180 (60.5%) sheep, 22,117 (9.54%) goats and 

14,454 (6.23%) equines. The Population of chicken was about 50,320.Tenta has an 

estimated human population of 168,732 of which 90,657 were males and 78,075 were 

females (TARDO, 2010). Sheep is the dominant species in both study areas and kept 

mainly as source of cash in times of need. Its bordering districts are Mekdela in west, 

Kutaber in east, Legambo in south and Ambasel in north. The bordering zones for both 

Legambo and Tenta districts are north Shewa in south, north Wollo in northern and east 

Gojam in western. 
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                Figure 1. Map of Study Area 

3.2. Sampling Procedures 

The study districts were selected purposively based on the production system, 

concentration of sheep population and accessibility. A rapid field survey was done before 

the main survey to know the distribution and concentration of south Wollo sheep 

population and the production system of the area to establish sampling framework from 

which sampling of kebeles were taken. Information’s were collected from Woreda 

Agricultural Office. Three kebeles from each district (Teradi, Chiro and Segno gebeya 

from Legambo district while Yamedi, Aba mariyam and Fito from Tenta district) were 

selected. Twenty-five households per kebele and a total of 150 households (75 from each 

district) were interviewed randomly (Table 4).  

For each household survey, structured and pre-tested questionnaire was used. Measurement 

of linear body measurements were taken from adult and unrelated sheep by excluding sick 

and pregnant ewes. 
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 Table 4. Summary of the sampling procedure 

Districts Kebeles SA for LBM  SHH for survey No of  GD held 
Legambo Teradi 75 25 1 
 Chiro 75 25  
 Segno gebeya 75 25  
Tenta Yamedi 75 25 1 
 Aba mariyam 75 25  
 Fito 75 25  
     SA= sampled animal; SHH=sampled household; GD =group discussion; No=number. 

 

3.3. Data Collection Method 

3.3.1. Production system description 

The overall survey data were collected from primary and secondary data sources. Primary 

data was generated through structured questionnaires, group discussions and also field 

observation. Questionnaires were designed, translated to local language, pretested and 

administered to address the description of the socio-economic practice of the community; 

description of the production environment, sheep husbandry practices, information on 

socio-economic condition of each household and their major sources of income were 

collected. Data on the major routine sheep management practice and household members 

who are responsible to hold specific work in the family such as herding, selling, 

purchasing, house cleaning, were collected. The main agricultural productions by the local 

community besides livestock rearing were surveyed. Types of livestock reared by the 

community in the study area including their number were assessed using questionnaires. 

Sheep type, flock composition, number, reproductive performances (lambing interval, litter 

size, age at first maturity and age at first lambing), breeding practices, sheep production 

objectives, selection criteria, culling age, weaning age and castration practices, major 

diseases, feed and water sources of sheep in the area were collected from each selected 

household. 

In addition, information was collected from group discussion (one group discussion with 

elders, community leaders, animal health technician, extension workers and development 

agents was undertaken at each district) who are known to have better knowledge on present 

and past social and economic status of the area to strength the reliability of the survey. 
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Secondary data like climatic data (temperature and rainfall), geographical location, and 

human and livestock demography were collected from the respective district offices of 

Agricultural and Rural Development. 

3.3.2. Qualitative traits data collection 

For qualitative traits visual observations were made following breed morphological 

characteristics descriptor list of FAO (2012) and qualitative traits were recorded from total 

of 450 mature sheep (225 from each district and 75 per kebeles). Data on physical 

descriptions of the population like; coat color pattern, coat color type, tail type, hair type, 

wattle, ruff and ear form were observed and recorded. The attribute and code of physical 

descriptions are indicated in (Appendix Table 3).    

3.3.3. Quantitative traits data collection 

Quantitative data were collected from a total of 300 mature sheep with 3 to 4 PPI teeth 

(120 female and 30 males) from Legambo and Tenta districts. A total of 450 sheep (180 

females and 45 males) were measured from Legambo and Tenta districts to observe growth 

trends of body weight at different dentition class. The male sample was less due to the low 

proportion of matured male animals and early castration practice in the area. To assess 

effect of age on the parameters measured, the animals were grouped by age. 

Linear measurements recorded were body weight, horn length, and ear length, height at 

withers, heart girth, body length, rump length, rump width, rump height, tail length and 

scrotal circumference (male). Linear body measurements were made at early morning 

using measuring tape while live body weight were taken using suspended spring balance 

having 100 kg capacity. The ages of the animals were determined using the dentition 

method as described by Gatenby and Humbert (1991). 

 Table 5. Total number of animals observed for the study 

Pair of permanent incisor (PPI)teeth  Age group (range)   N 

1 PPI teeth  15 to 22 months 84 
2 PPI teeth 22 to 28 months 66 
3 PPI teeth 28 to 36 months 170 
4 PPI teeth > 36 months 130 

                                  n= Number of sampled animals. 
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3.4. Data Management and Analysis 

Data collected from each site were coded and entered into the computer (Microsoft Excel, 

2007 software) for further analysis. Preliminary data analysis like homogeneity test, 

normality test and screening the outliers were employed before conducting the main data 

analysis. 

3.4.1. Survey data analysis  

The survey data was analyzed by SPPS version, 20. Chi-square was employed when 

required to test the independence of categories or to assess the statistical significance. 

Index were calculated for ranked data to provide ranking of the reasons of keeping sheep, 

sheep breeding objective, ram and ewe selection criteria, major feed resource, major sheep 

disease and major sheep production constraints. Indexes were calculated by the following 

formula: 

Index = Σ of [3 for rank 1 + 2 for rank 2 + 1 for rank 3] given for particular qualitative 

variables divided by Σ of [3 for rank 1 + 2 for rank 2 + 1 for rank 3] for all qualitative 

variables considered (Kosgey, 2004). 

Effective population sizes for a randomly mated population were calculated as:  

           Ne = 4 (Nm*Nf) / (Nm + Nf)  

Where, Ne = effective population size, Nm = number of breeding males and Nf = number 

of breeding females. The rate of inbreeding coefficient (ΔF) were calculated from Ne as  

         ∆F = 1/2Ne (Falconer and Mackay, 1996). 

3.4.2. Morphological and body measurement data analysis 

Quantitative characters (body weight and linear body measurements) were analyzed using 

the Generalized Linear Model (GLM) procedures of the Statistical Analysis System (SAS, 

9.2, 2008) to determine effects of class variables (sex, district and age class). Sex, district 

and age group of the sheep were fitted as independent variables while body weight and 

other linear body measurements were fitted as dependent variables. 
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Scrotum circumference was analyzed by fitting age group and districts as fixed factor. The 

effect of class variables were expressed as least square means (LSM±SE).When analysis of 

variance declares significance, LSD was employed using adjusted Duncan multiple range 

test for mean separation. Model used for male and female to analyze body weight and other 

linear body measurements for phenotypic characterization except growth trend and scrotal 

circumference were:  

Yjkn = µ + Sj + Dk + ejkn     

Where:  

Yjkn = the observation of body measurements and body weight  

µ = overall mean 

Sj = the effect of jth sex (j = female and male)  

Dk= the effect of kth districts (k =Legambo and Tenta)  

ejkn = random residual error 

The following model was used to analyze growth trend  

Yijkn = µ + Ai + Sj + Dk + eijkn     

Yijkn = the observation of body measurements and body weight  

µ = overall mean 

Ai = the effect of ith ages (i= 1, 2, 3, 4) 

Sj = the effect of jth sex (j = female and male)  

Dk= the effect of Kth districts (K =Legambo and Tenta)  

ejkn = random residual error 

Model used to analyze scrotal circumference (SC) was 

 Yijn = μ + Ai + Dj + eijn 

 Where: Yijn = the observed ij (SC) in the ith age group and jth districts   
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  μ = overall mean  

 Ai = the effect of ith age group (i = 1, 2 and 3)  

Dj = the effect of kth districts (k =Legambo and Tenta) 

eij = random residual error 

Parameters considered for male were body weight, Head Length(HL), Ear Length (EL), 

Height at Wither (HW), Heart Girth (HG), Body Length (BL), Rump Width (RW), Rump 

Length (RL), Rump Height (RH), Tail Length (TL) and  Scrotal Circumference (SC), 

whereas  Scrotum Circumference (SC) was excluded from the variables analyzed for 

female sheep. 

Pearson’s correlation coefficients were used to estimate the correlation between body 

weight and all body measurements using SAS version, 9.2 (2008) to analyze the 

association of body weight and LBM. Canonical  discriminant analysis (PROC CANDISC) 

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

differences  among  the  sample  sheep populations  in  the study area. Furthermore, body 

weight was regressed on body measurements (HG, WH, BL and SC) using stepwise 

multiple regression procedure of SAS  to determine the best fitted regression equations for 

the prediction of body weight from linear body measurements for adult animals. Best fitted 

models were selected based on coefficient of determination (R2) and C (P) values for 

simplicity of measurement under field condition. The following model was used for the 

multiple linear regression analysis within sex class.    

I. For Females 

      Yij = a + ∑βixj + eij 

Where:  

Yij= the dependent variable body weight;  

a = the intercept, β1, β2... , β9 are the partial regression coefficient respecting for  the 

independent variables; Heart girth, height at wither, body length, rump length ,rump width 

, rump height , tail length , head length  and ear length respectively. 
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ei = the residual error 

II. for Males 

Yj= a + ∑βixj + ej 

 Where:   

Yjj = the dependent variable body weight;  

a = the intercept, β1, β2.., β10 are the partial regression coefficient respecting for  the  

independent variables; Heart girth, height at wither, body length, rump length ,rump width 

, rump height , tail length , head length ,ear length  and scrotal circumference, respectively.  

ej = the residual error 
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4. RESULTS AND DISCUSSION 

4.1. General Household Information 

General household characteristics of the respondents are presented in Table 6. Most of the 

respondents in this study were male. The study results indicated that one-third of the 

respondents were illiterate and 32.7% of them have an educational status from basic 

education up to secondary school. This shows that education in the study area address most 

of the respondents in comparison to other area in the country. The result of this study 

showed higher percentage of literate farmer compared to the other studies in Ethiopia 

(Takele, 2006; Melaku, 2016; Bogale, 2017) which were 59.70, 38.33 and 40.00% in 

southern Ethiopia, Wogdi and Borena districts of northen Ethiopia and west Harareghe 

zone, respectively. Better educational background obtained in this particular study might 

be a good potential for adoption of improved technologies and facilitate performance and 

pedigree recording.  It is also obligatory to consider improvement of the education status in 

any rural or urban communities for adoption of new technologies to undertake appropriate 

sheep production and management practices.   

Three-fourth of the respondents’ age was categorized in the active working age group. 

Average family size of the respondents in the study area was higher than the national 

average of 4.6 reported in CSA (2011). The average family size in this study was 

comparable with the value reported by Halima (2007)  and  Melaku (2016) with the overall 

mean family size of 5.4 and 5.41 in north west Amhara region and Wogdi and Borena 

districts of south Wollo zone, respectively. But lower than that reported by Fisseha et al. 

(2010) who reported 6.2 and 6.9 persons per household for Bure and dale districts in 

southern region. The higher family size in the above mentioned areas may be due to 

absence of implementing family planning by various stakeholders and it may affect the 

living standard of the communities even if it create good opportunity for rearing of their 

livestock ( reduce shortage of labor) .  
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Table 6. Demographic and socio-economic characteristics of the households 

Descriptor  Legambo(n=75) 
 

Tenta (n=75) 
 

Overall (N=150) 
 Mean ± SD Mean ± SD Mean ± SD 

Family size   5.9 ±1.2         5.63± 1.3 5.76 ± 1.25 
Age   43.63±7.6 42.99 ± 7.3 43.31±7.4 

Sex      N (%)  N (%)   N (%) 

Female    7 (9.3 ) 9 (12) 16  (10.7) 
Male    68 (90.7)  66 (88) 134 ( 89.3) 
Education status    

Illiterate    23(30.7) 26 (34.7) 49(32.7) 
Primary school (1-4)    31(41.3) 27 (36) 58(38.7) 
Elementary school 
(5-8 ) 

   17(22.7) 19 (25.3) 36(24) 

Secondary school (9-
10)  

     4 (5.3) 3 (4) 7(4.6) 

Marital status  
 

   

Married     69 (92) 66 (88) 135(90) 
Divorced     1(1.3) 2(2.7) 3(2) 
Widow      5(6.7) 7(9.3) 12(8) 
Illiterate =unable to read and write; Literate= having formal education of grade 4 or above. 

4.2. Major Farming Activities 

Major agricultural income of the respondents in the study area is shown in Table 7. 

Majority of household income of the respondents in both districts were generated from 

agriculture while other sources like trade contribute less than 3%. Among agriculture, the 

primary source of household income was from crop production and livestock contribution 

was secondary.  This might be due to the prevalent crop-livestock mixed farming system, 

where farmers focus mainly on crop production than livestock production and this may be 

due to scarcity of grazing land as a source of feed. But, this study revealed that if 

productivity of crop increase in a specific lands, the average land holding (1.12 ha) of the 

respondents may not be small as compared to other highland areas in the country.  

The study show a decreasing trend in the size of land holding in both study area due to 

expansion of town and watershed  and increasing human population. This may show the 

importance of increasing productivity per unit area rather than increasing production by 

expansion of land.  In Legambo area farmers grow wheat, barley, lentil, bean and oat. 

Among these crops barley, lentil and wheat were the major crops during the main rainy 

season in their order of importance.  
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In Tenta district the major crops grown by the farmers were wheat, lentil and teff in their 

order of importance, this shows that in both districts crop residues from barely, wheat and 

teff are available as livestock feeds. If the feed quality of these crop residues were 

improved using different technologies, the crop residues will be utilized in the dry season 

by conserving them. 

 Table 7. Socio economic condition of the study area 
 

  Districts  

Main house hold farming income Legambo Tenta Overall 
 N (%) N (%) N (%) 

Crop production 49(65.3) 51(68) 100(66.7) 

Livestock production 26 (34.7) 24(32) 50 (33.3) 

X2 value                                                                                                                          0.26NS 

Main house hold income    

Agriculture 73(97.3) 74(98.7) 146(97.3) 
Merchant 2(2.7) 1(1.3) 3(2.7) 

X2 value                                                                                                                          0.27NS 

      Ns = Non significant; *significant at 0.05 

4.3. Livestock Composition 

Average flock size and livestock composition is presented in Table 8. According to the 

respondents Tenta district has significantly (P<0.05) higher number of poultry, cattle, goat 

and donkey populations per household than Lagambo district. But comparable number of 

sheep per household was found in both districts.   

According to majority of the respondents in the study area the number of local sheep 

population was decreasing from time to time due to diseases, shortage of grazing land 

(restriction of lands to protect as a watershed area) and expansion of urbanization. Besides, 

the major problem of local sheep population was the introduction of exotic sheep in the 

area indiscriminately and farmers developed a trend of replacing indigenous sheep with 

crosses and the exotic breeds. According to the focal group discussion, the exotic sheep 

have been crossed with local sheep population and leads to dilution and losses of local 

genes. Some farmers keep the exotic breeds like Awassi sheep that was distributed through 

the government extension system and from Tenta market. The other problem explained by 

the group discussion was the presence of private exotic sheep breeding center in the study 

area.  
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According to them the distribution of Awassi ram and ewe to farmers by fair price from 

Guguftu private Awassi sheep breeding center decreases the number of indigenous sheep 

in Legambo area. 

 Table 8. Livestock holdings per households in the study area 

Descriptor 
 

 Legambo 
  ( N=75) 

  Tenta 
  ( N=75) 

         Test 
 

 
 

 Mean ± SD Mean ± SD F-value P-value 

Cattle 3.29  ± 0.65 4.1±0.62 65.04 0.05 
Sheep  13.23 ± 4.00 14.25±5.9 1.56 0.21 
Goats 1.0 ± 0.00 2.07 ±0.79 12.16 0.05 
Poultry 1.83±0.68 4.68±0.84 499.02 0.05 
Horse 2.13 ± 0.62 1.00±0.00 112.16 0.05 
Mule 1.08 ± 0.27 1.00±0.00 1.7 0.19 
Donkey 1.03± 0.6 1.11±0.31 3.9 0.05 

          sd = standard deviation. 

Sheep were ranked as the first important livestock species followed by cattle with index of 

0.44 and 0.30, respectively in Legambo area. The corresponding values were 0.4 and 0.32, 

respectively in Tenta (Table 9). The reasons for ranking sheep as the most important 

species were sheep serve as immediate source of income, short generation interval, require 

low initial capital and high prolificacy. The third important livestock species in Legambo 

were horse; this is due to most of the farmers use horse for drought and threshing. Out of 

the 75 farmers interviewed in Legambo, about 97.3% of respondents indicated that crop 

production was their source of food. Similarly, in Tenta 98.7% of them depend on crop for 

their family food. 

  Table 9. Ranked livestock species according to their importance 

Species 
 

                           Legambo                                                         Tenta 
 Rank1 Rank2 Rank3 Index Rank1 Rank2 Rank3 Index 

Cattle 18 26 30 0.3 29 24 8 0.32 
Sheep 55 20 0 0.44 44 21 2 0.4 
Goat - - - 0.00 - 3 4 0.02 
Donkey - 6 7 0.04 2 19 26 0.15 
Mule - 4 - 0.02 - - - 0.00 
Horse 2 20 30 0.16  2 4 0.02 
Chicken - 4 8 0.03  6 31 0.09 
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4.3.1. Sheep Flock Structure 

 Flock structure of sheep in Legambo and Tenta district were presented in Table 10. Flock 

structures reflect production objectives and breeding practices (Solomon et al., 2013).The 

mean sheep flock size per respondent of Legambo and Tenta districts were 13.23 ± 1.3 and 

14.25 ± 1.16, respectively.  In both districts, breeding ewes take a major portion followed 

by lambs. The high proportion of breeding ewe was relatively comparable with 5.45 

reported for East Gojam zone (Michael, 2013). However, it was by far lower than the 

report of Tesfaye (2008) for Menz (14.74).  

Small number of breeding rams was observed in the current study because of the tradition 

of marketing young ram lambs for income generation. It was noted that rams with fast 

growth characteristic were used for breeding only in rare circumstances; rather they are 

meant for sale at earlier age. However, if they didn’t sale  at early age they were castrated 

and fattened for sale. Selling fast growing ram would affect the production and 

reproduction performance of the flock because of using low traits performance rams that 

remains in the house for breeding. 

The ratio of breeding ram to ewe was 1:3.75 and 1:3.9 in Legambo and Tenta sheep flocks, 

respectively. The breeding ram to ewe ratio obtained for both districts in this study was 

less than the ratio of 1:8.2 for Menz sheep and 1:6.7 for Gumuz sheep reported by Tesfaye 

(2008) and Solomon (2007), respectively. But, higher than male to female ratio of 1:12 

obtained for Horro sheep in East Wellega and West Shewa (Solomon, et al., 2005). All the 

above mentioned studies in Ethiopia have higher male to female ratio than the study by  

Wilson (1989) who noted that the ratios of between 1:4 and 1:6 is a standard for small 

ruminants in traditional livestock production systems of Africa.  

Farmers in Tenta hold significantly (P<0.05) higher number of lamb than their Legambo 

counter parts. This might be attributed to high death rate of flocks reported in the past due 

to disease outbreak and low grazing land in Legambo area (LARDO, 2010).  
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   Table 10. Average flock size and structures per respondents in the study areas 

Catagories Legambo Tenta Overall  

 Mean ± SD Mean ± SD Mean ± SD % 

Lambs  3.48±1.15 4.22 ± 1.36 3.8 27.7 
Castrates 1.77± 0.43 1.62± 0.49 1.7 12.4 
Breeding ram 1.68 ±0.41 1.71 ± 0.33 1.7 12.4 
Breeding ewe 6.3 ±1.2 6.7± 1.22 6.5 47.5 
Total 13.7 100 

 

4.4. Purpose of Sheep Production in the Study Area 

Purpose of keeping sheep by smallholder farmers in the study area is presented in Table 

11. Knowledge of purpose of keeping animals is a prerequisite for deriving operational 

breeding goals (Jaitner et al., 2001; Tesfaye, 2008). As reported by the respondents sheep 

were primarily kept by the farmers for income generation followed by meat for household 

consumption across all the districts studied. Sheep also used for manure production and to 

some extent saving as live bank in both districts. This result is in agreement with Zewedu 

(2008; Tesfaye, 2008) who reported that sheep in Horro and Menz area were kept for 

income followed by meat, respectively. This shows that sheep could be used as a primary 

income sources for households than other livestock species in the study area. 

Table 11. Purpose of keeping sheep in the study area 

Descriptor                      Legambo             Tenta 
Rank 1 Rank 2 Rank 3 Index Rank1 Rank 2 Rank 3 Index 

Income  75 - - 0.5 74 1 - 0.49 
Meat   - 60 15 0.31 1 64 10 0.31 
Manure   - 14 56 0.18 - 8 59 0.17 
Saving   - 1 4 0.01 - 2 6 0.02 

 

4.5. Major Feed Resources in the Study Area 

The major feed resources in the study areas are indicated in table 12.The quantity and 

quality of feed resources available for animals primarily depends upon the climatic and 

seasonal factors (Zewdu, 2008). The major feed resource in the current study area both 

during dry and wet period was natural pasture across the districts followed by hay(wet 

season) and crop residues(dry season).  
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This was comparable with the results obtained by Michael (2013) who reported that natural 

pasture was a primary feed resource followed by crop residues in three districts of east 

Gojam zone. Other study by Kedjela (2010) in Nedjo district reported that farmers use 

natural pastures, crop residues and fallow lands for their sheep in their order of importance. 

Feed resource including concentrates feed (local beer by-product, wheat bran and 

cultivated forage) and  fallow land  were less important in both seasons implying that the 

importance of  concentrate as feed resource was not observed in the study area which 

might be due to cost, affordability and accessibility. 

Table 12. Major feed resource in the study area 

                                                            District 

 
 
Dry season 

          Legambo             Tenta  

R1 R2 R3 Index R1 R2 R3 Index 

Natural  Pasture 63 7 8 0.44 56 14 5 0.45 
Hay 9 30 27 0.24 10 27 25 0.23 
Crop Residues 7 5 1 0.22 4 8 15 0.1 
Crop aftermath  5 28 32 0.07 5 20 26 0.18 
Concentrated Feed - 4 3 0.02 - 3 2 0.02 
Follow land  - 1 4 0.01 - 3 2 0.02 
Wet season         
Natural  Pasture 70 5 - 0.49 69 6 - 0.48 
Crop Residues 3 35 37 0.26 2 32 34 0.23 
Follow land  2 25 15 0.17 4 21 22 0.17 
Hay - 10 11 0.07 - 13 14 0.09 
Concentrated Feed - - 12  0.03 - 3 5 0.02 

 

 

 

 

 

 

 

 

Figure 2. Major feed resources (Avana Sativa) for fattening purpose in Legambo district 
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4.6. Housing System of Sheep 

Housing practices of sheep in the study area is indicated in Table 13. Good housing 

enhances production by reducing stress, disease hazards and making management easier 

(Dejen, 2010). The majority of the respondents in Legambo and Tenta districts kept their 

sheep in a house constructed separately (Figure 3) and adjacent to main house, 

respectively. The reason for separate housing construction in Legambo area is due to 

farmers’ management practice for preventing cold environment so that they construct 

house for sheep from locally available grasses and stones.   

  Table 13. Housing practices of the sampled population 

Housing practices                    District 

Housing System   Legambo  Tenta  Overall  

    N (%)  N (%) N (%) 
Separated housing 42 (56% ) 23 (30.7%) 65 (43.3%) 
Adjacent to human house 25 (33.3%) 49 (65.3%) 74 (49.3%) 
In home with human 
 

8 (10.7%) 3 (4%) 11 (7.34%) 

Does your sheep housed with other animals?   
Yes 3 (4%) 7 (9.3%) 10  (6.65% ) 
No 72 (96 )  68 (90.7% ) 140  ( 96.85% ) 
If yes with what? 

Goat - 7 (100%) 7 (100%) 
Equines 3 (100 % ) - 3 (100%) 

                   n= number of households 

 

       Figure 3. Typical separate housing system of sheep in Legambo district 
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4.7. Disease Prevalence and Health Management 

Ranking of sheep disease in Legambo and Tenta districts presented in Table14. 

Pasteurellosis, sheep pox and Lungworm were ranked in their order of importance as major 

sheep diseases in Legambo area while sheep pox ranked first followed by pasteurellosis 

and Lungworm in Tenta area. This study result is consistent with the study by Tesfaye 

(2008) who reported pasteurellosis, Lungworm and sheep pox to be the major sheep 

disease in Menz area. Most of the respondents in both districts use modern drugs from 

government clinics and open markets. Some farmers in both area reported that they 

sometimes use traditional treatments for sheep affected by Lungworm.  

Table 14. Ranking of sheep disease in Legambo and Tenta area 

Legambo District 
Local name Common name R1 R2 R3 Index 
Wozwz /gifaw Pasturerolosis 46 22 7 0.41 
Fentata Sheep pox 21 20 30 0.31 
Sal Lung Worm 6 28 4 0.2 
Kizen Diarrhioea 3 1 20 0.05 
Embik Bottle jaw 1 - 10 0.03 
Tenta District 

Local name Common name R1 R2 R3 Index 
Fentata Sheep pox 41 23 11 0.40 
Wozwz /gifaw Pasturerolosis 22 24 27 0.31 
Sal Lung Worm 10 20 10 0.18 
Kizen Diarrhioea 2 3 22 0.08 
Embik Bottle jaw - 5 4 0.03 

 R1, R2 and R3 are ranks.  

According to focus group discussion majority of them use veterinary service walking less 

than three km from their settled area in Legambo and Tenta district .  This result shows the 

good presence of modes of delivery of veterinary service in the study area. 

4.8. Herding Practices of Sheep 

Herding practice of sheep flock in the study area is presented in Table 15. The major 

objective of herding is graze sheep without damaging crops, theft and predators. A good 

understanding of the community’s herding practices is crucial to bring sustainable 

improvement in the smallholders flock (Solkner-Rollefson, 2003).  
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Separate herding of sheep flock from other livestock was a common practice in both 

districts. However, all classes of sheep were not separated with age and sex class. Even 

though separate herding was a common practice of sheep herding in the study area, the 

respondents kept their sheep mixed with cattle during the dry season in both districts. In 

addition, sheep were kept with equines during dry and wet season.  Because of their feed 

habit, farmers prefer to manage sheep separately, but shortage of labor due to involvement 

of children in school, parents were forced to keep sheep together with other livestock 

species. According to the respondents, majority of the households herd their sheep with 

neighboring sheep flock. In contrast to this study, Wossenie (2012) and Michael (2013) in 

Hararghe highland (68.9%) and east Gojam zone (64.07%) reported that sheep were herded 

separately around their homesteads, respectively.  

  Table 15. Herding practice of sheep flock in the study area 

Descriptors                    Districts 

Sheep Herding  Practices Legambo 
N (%) 

Tenta  
N (%) 

Overall 
N (%) 
 Is separate herding of sheep common?    

Yes 65 (86.7%) 67 (89.3%) 130 (88) 

No 10 (13.3%) 8 (10.7%) 18 (12) 

Season of herding with cattle    
Dry period  8 (80) 5 (62.5) 13 (71.25) 
Wet period  2 (20) 3 (37.5) 6 (28.75) 

Season of herding with equine     

Dry period  7 (70) 4 (50) 11 (60) 
Wet period  3 (30) 4 (50%) 7 (40) 

Herding with neighbor flock common?    

Yes  50(66.7) 44 (58.7)) 94(62.7) 
No 25 (33.3) 31 (41.3 56(37.3) 

                      n= number 

4.8.1. Sheep management by family members 

Role of family members in sheep management is presented in Table 16. Majority of the 

activities (sell and purchase, herding and breeding) were carried out by adult man (father) 

except shelter cleaning, which is the activity of wife in both districts. Similar to this study, 

(Workneh, 2004; Wendimu, 2013) reported that selling and purchasing sheep were mostly 

the activities of adult males. Breeding and herding were done second from father by young 

male in both districts.  
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All the family members were involved in feeding and taking care of sick animals. Hence, 

the study result shows that any intervention like training on sheep management by different 

stakeholders should consider the appropriate family member. In contrast to this study, 

Fikrte (2008) reported that the role of adult females than male in sheep rearing and 

management is pronounced in Shinille district. Similarly, in pastoral area of Gode district 

of Somali region, small ruminant is considered as animals of women (Alefe, 2016).                      

Table 16. Sheep management activity by family members 

 Age and sex group                Districts 

Activities  Family  member Legambo Tenta 

  N % N % 

Selling sheep Adult  Male 69 92 67 89.3 
 Adult Female  6 8 8 10.7 
Purchasing Adult  Male 70 93.3 68 90.7 
 Adult Female  5 6.7 7 9.3 
Herding Adult  Male 56 74.7 51 68 
 Adult Female  2 2.7 5 6.7 
 Young  < 15years 17 22.6 19 25.3 
Breeding Adult  Male 54 72 51 68 
 Adult Female  2 2.7 1 1.3 
 Young  < 15years 19 25.3 23 30.7 
Cleaning shelter  Adult  Male 2 2.7 2 2.7 

 Adult Female  71 94.7 69 92 
 Young  < 15years 2 2.6 4 5.3 

 

4.9. Sheep fattening, castration and weaning 

4.9.1. Sheep fattening 

Sheep fattening practice in the study area is shown in Table 17. Sheep fattening were 

practiced by above half of (56-58%) the farmers in both districts. This study demonstrated 

that majority of the male sheep was kept for fattening purpose and sold at an early age. 

Among the farmers involved in sheep fattening, majority of them used castrated male 

sheep. This result was not agreed with Wondimu (2013) who reported that among farmers 

practicing sheep fattening, 80% used young and 20% used castrates male sheep in Gode 

district, whereas in Adadile district it was 71.43% and 28.57% used young and castrates 

male sheep, respectively.  
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Among the feed types used for fattening were, natural pasture (grazing), crop residue, local 

brewery residue, grain, salt and oats forage in both study areas. According to focus group 

discussion in the study area, fattening usually practiced following the end of the main rainy 

season and in the beginning of dry season coinciding with the availability of good quality 

and quantity of natural pasture, better forage production and aiming to specific market 

(holiday market). Farmers in both districts reported that they perform fattening activity 

twice a year. Good conformation, physical characteristics and breed type were the main 

criteria for farmers to select fattening sheep in both districts.    

 Table 17. Sheep fattening practice in Legambo and Tenta districts 

Fattening Practice  Legambo     Tenta  

 N % N % 

Do you practice fattening?     

          Yes   44 58.7 42 56 

           No 31 41.3 33 44 

Category of animal to be fatten     

       Young male 6 13.6 5 11.9 

        Castrates 38 86.4 37 88.1 

                         n=number of household 

4.9.2. Weaning, Castration and Shearing 

In the study areas, lambs were weaned naturally without assistant/guide when they are 

unable to get milk from their dam. The overall reported average weaning ages for both 

sexes were 3.44 months within a range of 2-6 month implying that farmer’s sheep 

management (good housing and nutrition) could extend or shorten the age for weaning.  

The weaning age obtained in this study was shorter than 4.8 months reported for Bonga 

and Horro sheep (Zewdu, 2008).According to group discussion and respondents report, 

Wollo sheep are early maturing.  

Two third of farmers practice castration in the study area. Above half of the interviewed 

farmers practiced castration in both districts. According to farmers, the appropriate seasons 

for castration ranged from September to November because during this season there is 

plenty of feed resource which supports body building of the castrated ram.   
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Castrations were primarily practiced for fattening purpose across two districts (Table 18). 

In the study area the aim of castration was to sell sheep at higher price and gaining much 

profit from fattened sheep. The reported age of castration was 8-18 months for Tenta and 

8-16 months for Legambo district. The age of castration obtained in this study was lower 

than Tassew (2012) who reported 17 month for Habru ram. Almost all the sheep owners in 

the two districts practiced traditional castration method by crashing the vas deference using 

local materials such as rope, wood, river-stones and apply Lepidium Sativum (“Feto in 

local language, Amharic”) on the wound after castration. 

 Generally, castration was usually done for fattening a ram to get more incomes or used for 

home consumption but the respondents did not recognize that castration would prevent 

undesired breeding, which may indicates that animals selects for castration is 

indiscriminate and the likely chance to castrate best ram /rams  is very high, which could 

affect genetic improvement. 

Table 18. Castration practices in the study area 

                                                                                               Districts 

Castration practices Legambo 
N (%) 
 

Tenta 
N (%) 
 

Overall 
N (%) 

Do you have Experience in castration    
             Yes 43(57.3) 48 (64) 91(60.7) 
             No 32 (42.7) 27(36) 59 (39.3) 
Reason of castration    
       To control breeding   4 (9.3) 2 (4.2) 6 (6.6) 
       For fattening  ram 38 (88.4) 46 (95.8) 84(92.3) 
       For temperament 1( 2.3)  1 (1.1) 
Season of castration    
         September –November 34(79.1) 42 (87.5) 76 ( 83.5) 
         April- June 9 (20.9) 6 (12.5) 15 ( 16.5) 
Method of castration     
           Traditional method 37 (86 ) 44 (91.7) 81 (89) 
            Modern method 6 (14 ) 4 (8.3) 10 (11) 

        n= number of household. 

In both study area, shearing of sheep were common and practiced twice a year. The first 

shearing usually occurs between September and October and the second occurred between 

April and June for the aim of minimizing the stress of sheep from the environment and to 

get best price from their local market. Shearing was practiced by hand using local knife 

and scissors.  
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Fleece was utilized by farmers for manufacturing locally made clothing like carpet and 

mattress. Fleece also used for means of income generation for farmers. According to 

respondents, shearing (fleece) in addition to income generation, reduce the multiplication 

of external parasites. 

4.10. Culling Practices and Marketing of Sheep in the Study Area 

Culling practice of sheep in the study area is indicated in Table 19. Culling was a common 

practice in livestock production and management program. In the study area, most of the 

respondents practiced culling of ewes and ram. The major reasons for culling sheep, as 

reported by the respondents, were old age, sterility and color in their order of importance. 

Similar result was reported by Michael (2013) in East Gojam zone. According to 

respondents, culling due to disease problem was rare, although it was one of the serious 

production constraints in the area next to feed shortage. The dominant means of culling 

ewes in the study area were selling live sheep, followed by slaughtering for home 

consumption. 

 Table 19. Culling practice of sheep in the study area 

 
 

                    Districts 
  

  Culling practice 
Legambo 
 N (%) 
 

Tenta 
N (%) 
 

Overall  
N (% 

Do you have experience in culling    

          Yes 71 (94.7) 68 (90.7) 139(92.7) 
          No 4 (5.3) 7 (9.3) 11(7.3) 
Reason of culling    

       Disease  4 (5.6) 3(4.4) 7(4.7) 
       Age 50(70.4) 47(69.1) 97(64.7) 
      Reproduction  inefficiency 12(17) 14(20.6) 26 (17.3) 
       Color 5(7) 4(5.9) 9(6) 

Means of culling sheep  
 

  

      Selling live sheep 62(87.3) 61(89.7) 123(82) 
     Slaughtering for consumption 9(12.7) 7 (10.3) 16(18) 

 

Average market and culling age of sheep in both districts are presented in Table 20. The 

average market age of male and female sheep in the study districts was 5.2 and 5.9 months, 

respectively.  
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This result were shorter than the results of Tesfaye (2008) who reported average market 

age of male and female Menz sheep of , 11.3 and 11.9 months, respectively and 6.7 and 8.4 

months for male and females in Afar sheep, respectively.While, it is comparable with 

report of Michael (2013) in East Gojam zone, which was 4.9 and 5.4 for male and females, 

respectively. 

The majority of sheep selling in both areas were concentrated to the months of major 

festivals. The remaining proportions of sheep sale was occurred during the period of 

October to November and May to July aiming to take advantage of better condition of the 

sheep due to the availability of pasture and due to cash need for the purchase of inputs for 

crop production like fertilizer and seed. Generally income obtained from sheep was 

exhausted for expenses related to education for children, for the purchase of food and 

clothing for the family, and for the purchase of fertilizer, seed and other inputs for crop 

production. The overall average culling age of breeding ram and ewes in the study area 

was 2.71 and 7.04 years, respectively (Table 20). Culling was practiced in the majority of 

the area in Ethiopia is for need of cash, unsatisfactory production, and health reasons or to 

avoid predictable losses due to prevailing diseases (Tesfaye, 2008).  Among different 

sheep classes, most of selling priority was given for aged ewes followed by castrates and 

ram lambs in both areas. 

Table 20. Mean market and culling age of sheep in both studies area 

Parameter  
 

           Districts with (Mean± SD) 

            Legambo      Tenta  Overall 

Market age (months)    
Male     5.0  ± 1.06 5.41 ±  1.29 5.2 ± 2.35 
Female     5.66  ± 1.03 6.12 ± 1.21 5.9 ± 1.14 

 Culling age (years)    
Male (after serving the flock)      2.66  ±  1.19 2.76 ±  0.97 2.71 ± 1.1 

Female      7.01  ±  0.73 7.26 ±  0.77 7.1 ±0.75 

sd = standard deviation 

4.11. Ram Ownership  

Ram possession by smallholder and source of ram is presented in Table 21. Availability of 

ram in the system considerably affects all biological and financial performances of the 

flock (Galal et al., 1996).  
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Out of the observed sheep owners  44 and 49.3 %;  and 38.7 and 54.7% had no breeding 

ram and owned one breeding ram in Legambo and Tenta districts, respectively; and the rest 

own more than one breeding rams.  

Sheep owners without a breeding ram use neighboring ram or their ewe mated with 

breeding ram from other flock in communal grazing land. Major reasons for keeping more 

than one ram in both districts were due to large flock size, fattening and sale. The major 

source of breeding rams in both districts was born within the flock and almost one-third of 

the respondents use from their neighbors.   

Table 21. Ram possession and source of ram in the study area 

     District   

Ram possession Legambo   Tenta 

 N % N % 

Having no breeding ram 33 44 29 38.7 
Having one breeding ram 37 49.3 41 54.7 
Having  more than one rams 5 6.7 5 6.6 

Source of breeding ram     

Own(born) 42 56 46 61.3 

Neighbor 23 30.7 22 28 

Market  10 13.3 7 9.3 

4.12. Breeding practices 

Breeding practiced was uncontrolled in both districts (Table 22).The primary reason for 

uncontrolled mating was the use of communal grazing area. Similar to this study, Tassew 

et al. (2014) reported that natural mating or uncontrolled mating was practiced within the 

household’s flock and between neighboring flocks of Gobalafto and Habru districts of 

North Wollo zone. 

In the study area, 96.6 percent of the respondents practiced uncontrolled mating system. In 

the partial controlled mating method (3.4%) the ram was not allowed to run in the flock. 

Most farmers had one ram running with the flock throughout the year. The majority of 

respondents do not practice special management of rams. Majority of the respondents kept 

rams in the flocks for both fattening and mating purpose. Most of the respondents in the 

study area were not aware about the disadvantage of inbreeding.  
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Table 22. Household’s response on breeding management in both areas 

 
 

                     Districts 

 
 

      Legambo    Tenta Overall 
Breeding management        N % N % N (%) 

     Mating systems      

     Controlled 2 4.8 1 2.2 3  (3.4) 
     Uncontrolled 40 95.2 45 98.8 85 (96.6) 

Special mg’t for breeding ram      

        Yes  4 9.5 5 10.8 9 (10.2) 

        No 38 90.5 41 89.2 79 (89.8) 

Purpose of Keeping Ram      

     Breeding 8 19 10 21.7 18 (20.5) 

     Breeding and Fattening  33 78.6 34 74 67 (76.1) 

     Breeding and socio cultural reason 1 2.4 2 4.3 3 (3.4) 

Do you know the effect of inbreeding      

     Yes 8 19 4 8.7 12 (13.6) 

      No 34 81 42 91.3 76 (86.4) 

 

4.13. Selection Criteria for Breeding Ram and Ewe 

4.13.1. Selection criteria for breeding ram 

Selection criteria for breeding ram and ewe in the study area are summarized in Table 23.  

Selection criteria should be developed and followed when culling and retaining the 

animals out of the flock/herd and within the flock (Girma, 2009). Appearance or 

conformation of breeding ram ranked first followed by fast growth and coat colour for 

both Legambo and Tenta sheep owners. This implies that farmers are highly interested in 

the appearance to select their ewe because they believe that well conformed animal gives 

well conformed offspring (group discussion with elder and DA’s).  

Appearance/conformation of ram for both (Legambo and Tenta) farmers include traits with 

large body size, wide chest and pelvic width, long body length and straightness of the back. 

Generally, based on results obtained from group discussions and respondents in the study 

area, white, red color or  brown were preferred traits especially for  ram in  both area since 

these colors determines market price, cultural tabos and it changes the color of the lambs in 

the flock even if  the ewe has  unwanted color (black , gray).  
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4.13.2. Selection criteria for breeding ewe 

In contrast to the rams, fitness and reproductive traits were more important for ewes in 

both areas. This is because the respondents believe that survival was important than fast 

growth of the lambs. Therefore, priorities were given to traits of ewes that would ensure 

survival of the lambs. In Legambo district farmers consider appearance (size), lambing 

interval and ability to give multiple birth (twining rate) as the first three reasons for ewe  

selection in that order, whereas appearance, twining rate and lambing interval are 

considered in their order of importance by respondents of Tenta district.  Similar to the 

current study, Tesfaye (2009) reported that appearance is the selection criteria for breeding 

rams in Afar Sheep.In Both districts farmers gave more attention for the coat colour and 

pattern of their animals. Majority of Legambo farmers prefer plain white, Brown (dalecha), 

pure red; and mixture white and red. Dark red were highly preferred colors by perceiving 

that dark red colored sheep gave more milk and good adaptation to the environment. In 

contrast to this finding, Tesfaye (2009) reported that Afar sheep owner has less preference 

for dark color since they perceive they are more affected by drought. 

Table 23. Selection criteria for breeding ram and ewe in the study area 

                                    Districts 

                 Legambo             Tenta 

Class and selection 
criteria 

Rank    
1st 
 

Rank 
2nd  
 

Rank 
3rd 
 

Index Rank 
1st 

Rank 
2nd 
 

Rank 
3rd 
 

Index 

Breeding ram         

Appearance 40 12 23 0.35 30 31 6 0.34 
Fast growth 24 31 15 0.31 23 25 21 0.31 
Coat Color 10 25 24 0.22 13 9 26 0.18 
Mating ability 2 6 1 0.04 4 3 10 0.07 
Tail size and shape 2 10 5 0.06 5 7 5 0.07 
Horn shape - 1 7 0.02 - 2 7 0.02 

Breeding  Ewe         

Appearance 30 35 10 0.37 34 24 20 0.36 
Twining rate 12 10 21 0.17 26 10 38 0.26 
Lambing Interval 22 20 18 0.27 9 27 11 0.24 
Coat color 4 4 23 0.09 5 7 4 0.08 
Mothering ability 7 6 3 0.08 1 7 2 0.05 
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4.14. Effective Population Size and Level of Inbreeding 

Utilization of breeding ram/s born within the flock, uncontrolled mating, lack of awareness 

about inbreeding and small flock size may lead to accumulation of inbreeding and 

decreased genetic diversity (Falconer and MacKay, 1996; Jaitner et al., 2001; Kosgey, 

2004). The effective population size (Ne) and the rate of inbreeding coefficient (∆F) 

calculated for Legambo and Tenta sheep population are presented in Table 24.The rate of 

inbreeding coefficient (ΔF) of Sheep at per household level in Legambo and Tenta districts 

were 0.1 and 0.11, respectively. The value was higher than the maximum acceptable level 

of 0.063 (Armstrong, 2006). The possible reason may be the small number of breeding ram 

in the flock and practice of using home born ram for long period. 

The value obtained for both sheep populations were lower than the value reported by 

Michael (2013) for Gozamen district (0.46) and Sinan district (0.36). As comparable to the 

current result Tesfaye (2008) reported that ∆F of 0.20 Afar sheep. The observed male to 

female ratio of 1: 3.75 in Legambo and 1:3.9 in Tenta sheep flocks may be sufficient if we 

consider only the capacity of male to mate.  

But,  as revealed in this study utilization of breeding ram/s born within the flock for long 

time, uncontrolled mating and lack of awareness about inbreeding and small flock size may 

lead to increasing of inbreeding. Tesfaye (2008) also reported that when sheep flocks were 

mixed ∆F was decreased to 0.011 and 0.044 for Menz and Afar sheep, respectively. 

Therefore, mixing and increasing the flock of sheep is recommended in the study area to 

decrease the rate of inbreeding by increasing the effective population size. 

Table 24. Effective population size and level of inbreeding 

Districts Nm Nf Ne ΔF 
Legambo 8.4 31.5 26.53 0.018 

Tenta  8.5 33.5 27.62 0.018 

   Ne = effective population size; ∆F = coefficient of inbreeding; Nm= number of male 
   Nf = number of female. 
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4.15. Lambing Pattern 

Lambing pattern of sheep in the study area presented at Table 25. Lambing occurred at 

every time of the year because uncontrolled mating was predominant in both districts and 

due to non seasonality of estrus. While, there is seasonal variation in lambing pattern.  

The major season of lambing was from September to November (spring) as reported by the 

sample respondents followed by March to May (autumn) (table. 25). About half of the 

lambing was concentrated towards the end of the main rainy season indicating that most of 

the animals came in to heat and mated during the short rainy season. The basic reason for 

mating to occur during this particular period was availability of feed resource.  

The main feed resources during this period were “Oats, crop aftermath and natural pasture 

as explained by focus group discussants. Similar studies were reported by Tesfaye (2008) 

in Menz area and Michael (2013) in Gozamen districts. In contrast to this result, Mengistie 

(2008) reported that Washera sheep are not seasonal breeders and there were considerable 

number of births every month with a peak in August and February. 

Table 25. Lambing pattern in Legambo and Tenta districts 

                 Districts 
Seasonality of Lambing Legambo 

N (%) 
Tenta 
N (%) 

Overall 
N (%) 

Season  of Lambing    

Sep-Nov 53(70.7 ) 60 (80) 113(75.3) 

Dec- Feb 4 (5.3) 3(4)  7(4.7) 

Mar-May 18 (24) 12(16 ) 30 (20) 

Jun-Aug - -  

Reason of seasonality of lambing    

Mating management 4(5.3) 2(2.7) 6(4) 

Availability of feed 71( 94.7) 73(97.3) 144(96) 

 

4.16. Reproductive Performances 

Good reproductive performance is a prerequisite for any successful livestock production 

program. Puberty in the ewe lamb is the point at which the first estrus is exhibited. 

Reproductive performances of sheep in the study area are summarized in Table 26. 
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There was lower average age at first lambing  to some extent for breeding ewe in Legambo 

area. The reason for early breeding age of ewe in Legambo area is the good management 

practice like farmers such as good watering, vaccination and excellent supplementation of 

oats for sheep by chopping and its fruits as compared to Tenta farmers. 

The lambing intervals in this study were longer than what had been reported for Gumuz 

sheep (6.64 ± 1.13) by Solomon (2007) but similar with east Gojam sheep population 

(Michael, 2013). For the traits Age at First Lambing (AFL) the result of this study is lower 

than the performance of Black head Ogaden sheep in eastern Ethiopia which is 16.5 

months (Wondimu, 2013). In the contrary,  Fikrte (2008) reported age at first lambing of 

13.65 months for Black head Ogaden sheep in Shinille district around Dire Dawa area. 

However, the result of this study in reproductive performance is comparable with Horro 

and Bonga sheep breeds (Zewdu, 2008). The higher AFL of this study in comparison to 

Black head Ogaden sheep and Gumz sheep may be the environmental variation of the 

lowland and the highland. If animal rear in the highland is affected by shortage of grazing 

land and scarcity of feed their reproductive performance will be affected. 

Table 26. Reproductive performances of Legambo and Tenta sheep 

  Legambo        Tenta   Overall 

    (N=75) (N=75)   (N=150) 

          Characters Mean ± SD Mean ± SD Mean ± SD 
Age at puberty male (months) 7.24  ± 1.06  7.29   ± 0.98   7.7 ±1.03 

Age at puberty female (month)   8.66  ± 1.07    8.72 ± 1.4 8.69 ±1.23 

Age at first lambing (months) 14.58  ± 0.84     15.33 ± 0.7 
 

14.96±0.78 

Lambing interval (months)  8.39 ± 0.96 8.44 ± 0.72 8.41 ± 0.86  

Reproductive life span(year)  8.31± 1.05 
 

8.04 ± 1.31 8.2 ± 1.2 

Litter size  (number) 1.09 ± 0.29                                   1.13 ± 0.34 
 

1.1 ± 0.32 

SD= standard deviation 

4.17. Constraints to Sheep Production 

The major production constraints in the study area were disease, feed shortage, water 

problems, genotype (breed), predators and drought (Table 27). The higher index value for 

feed shortage in comparison to other constraints shows the severity of feed shortage in the 

study area.  
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Drought followed by diseases were the second and third major constraint in Legambo 

district, whereas, diseases followed by drought were the second and third constraints in 

Tenta district. Similar to this study, Tsedeke (2007) reported that feed shortage problem 

ranked first to be the bottleneck problem in the study area where as disease and parasites 

are the leading for Alaba district of SNNPRS.  

  Table 27. Ranking of sheep production constraints by respondents 

                                            Districts 

          Legambo          Tenta 
Constraints R1 

 
R2  
 

R3 
 

Index  
 

R1 R 2  
 

R 3 
 

Index 

Disease 10 20 34 0.23 22 37 12 0.34 
Drought 20 22 32 0.30 6 12 39 0.18 
Feed shortage 38 28 3 0.38 42 21 14 0.40 
Water shortage - 2 1 0.01 - 1 2 0.009 
 Genotype 7 3 5 0.07 2 2 6 0.04 
 Predator - - - 000 3 2 2 0.03 

 

4.18. Characterization of Qualitative Traits 

There was an increasing interest in the characterization of African small ruminant 

populations because of their major role in the maintenance of genetic resources as the basis 

of future improvement at both the production and the genetic levels (Nsoso et al., 2004). 

The qualitative traits of sheep population were observed separately for females and males 

in both districts. The major qualitative traits such as coat color patterns, coat color type, 

hair type, head profile, ear form and ruff of physical traits of body parts as observed in 

individual animals at Legambo and Tenta districts are summarized in Tables 28. 

Majority of sheep population for both sex have plain coat color patterns (71.8%) with a 

coat color types of plain white (31.6%), red (24%) and brown (11.3%) in their order of 

importance in both districts. The hair type of most of the sample populations of males and 

females were coarse and long hair type (63.8%). Majority of sheep population in the study 

area are characterized by straight head profile. Horn, ruff (long hair around the neck region 

of the inner part) and wattle were sex dependent characteristic in sheep of the study area. 

Almost all of the ewes were polled (no horn) and all of the rams were horned. Generally, 

most of the physical (qualitative traits) descriptions obtained in this study are in agreement 

with the result of the sheep resources of Ethiopia (Solomon, 2008).  
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Table 28. Morphological (physical) features of sheep population in the study area 

  Legambo 
district 

      Tenta    
district 

  

Morphological  Males Females Males Females Overall 

Traits Descriptor
s 

N (% ) N (% ) N (%) N (%) N (% ) 

Coat color 
pattern 

Plain 31(68.9) 140(77.8) 24(53.3) 128(71.1) 323(71.8) 

Patchy 11(26.4) 30 (16.7) 18(40) 40(22.2) 99(22) 
Spotted 3 (6.7) 10(5.5) 3(6.7) 12(6.7) 28(6.2) 

 X2  Value     4.18NS 
Coat color 
 Type 

White 12(26.7) 70(38.9) 10(22.2) 50(27.8) 142(31.6) 
Red 10(22.2) 50(27.8) 8(17.8) 40(22.2) 108(24) 
Black 4(4.9) 8(4.4) 2(4.4) 7(3.9) 21(4.7) 
Brown 4(4.9) 12(6.7) 4(8.9) 31(17.2) 51(11.3) 
White and  
Back 

4(4.9) 12(6.7) 5(11.1) 10(5.6) 31(6.9) 

Grey 1(2.2) 2(1.1) 1(2.2) 3(1.7) 7 (1.6) 
Red and 
White 

8(17.8) 18(10) 14(31.1) 30(16.7) 70(15.5) 

 Red , 
White and 
Black 

 
2(4.4) 

 
8(4.4) 

 
1(2.2) 

 
9(5) 

 
20(4.4) 

 X2 Value     4.9NS 
Hair Type Coarse 

and long 
26(57.8) 129(71.7) 22(48.9) 110(61.1) 287(63.8) 

 Coarse 
and short 

14(31.1) 40(22.2) 17(37.8) 48(26.7) 119(26.4) 

 Smooth 
and short 

5(11.1) 11(6.1) 6(13.3) 22(12.2) 44(9.8) 

 X2 Value     3.8NS 
Ear form Rudiment

ary 
5(11.1) 18(10) 6(13.3) 11(6.1) 40(8.9) 

 Short/incli
ned 
downward 

 
10(22.2) 

 
57(31.7) 

 
6(13.3) 

 
61(33.9) 

 
134(29.8) 

  semi-
pendulous 

30(66.7) 105(58.3) 33(73.3) 108(60) 276(61.3) 

 X2 Value    5.97NS  
Ruff Presence 11(24.4) - 13(28.9) - 24(5.3) 
 Absence 34(75.6) 180(100) 32(71.1) 180(100) 426(94.7) 
Tail type   Short fat 

tailed 
45(100) 180(100) 45(100) 180(100) 450(100) 

Wattle Presence - 10(5.6) - 12(6.7) 12(2.7) 
 Absence 45(100) 170(94.4) 45(100) 168(93.3) 438(97.3) 

 NB; NS= non significant; * = significant at p< 0.05; for comparison of the two districts. 
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Figure 4. Breeding ram (above) and breeding ewe (below) 

4.19. Live body weight and linear body measurements 

Live body weight and linear body measurements are presented in Table 29.Consideration 

on live body weight and linear measurements of the existing breed types has vital role in 

the selection program (Bosenu, 2012). Similarly, Tesfaye (2008) reported that information 

on body and testicle size of specific sheep breed at constant age has paramount importance 

in the selection of genetically superior animals for production and reproduction purpose. 

Therefore, live body weight and linear body measurement is playing crucial role in genetic 

improvement and selection of specific breed.  
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Sex of the sheep had significant (p<0.01) effect on body weight and most linear 

measurements. The body weight of rams (26.27 kg) and ewes (24.04 kg) in the current 

study was greater than Menz rams and ewes that weigh 24.9 kg and 22.3 kg, respectively 

(Tesfaye, 2008) and lower than those reported for central highland male sheep (29.4 kg) 

and female sheep (24.6 kg) (Sisay, 2002). The body weight female of in this study was 

slightly greater than the previous study of Solomon (2008) which was 21.7kg for the same 

sheep breed. The reason for higher values in males than females for body weight and linear 

measurements is due to the hormonal difference of the two sexes. This shows that in sheep 

there is sexual dimorphism beyond the differences in their sexual organs.   

Table 29. Least square means (±SE) for body weight (kg) and linear measurements (cm) 

of male and female sheep population  

Variables Female (n=240) Male(n=60) 

Body weight 24.04 ± 0.1a 26.27 ±0.4b 

Head length 20.48 ±0.1 20.50 ±0.86 

Ear length 10.44 ±0.15 10.33±0.63 

Height at wither 62.24 ±0.16a 65.62±0.69b 

Heart girth 67.79 ±0.18a 72.17±0.75b 

Body length 54.26 ±0.16 a 56.21 ±0.68b 

Rump width 19.7±0.21a 20.9 ±0.92b 

Rump length 17.76 ±0.13a 19.74 ±0.58b 

Rump height 61.41 ±0.17a 64.71 ±0.71b 

Tail length 20.93 ±0.16a 24.27 ±0.70b 

   a,b, means with different superscripts within the same row are significantly different **= P<0.01,  
    n= number of animals. 

In this study body weight and heart girth were significantly affected by the district 

(p<0.05) but not for the other linear measurements  as presented in Table 30. Body weight 

and heart girth were higher in Legambo sheep than Tenta sheep. This may be attributed to 

the good sheep fattening experienced in Legambo as a result of which the farmers give 

more attention to body weight by giving special managements to their flocks.Wossenie 

(2012) also indicated that district had no effect (p>0.05) except the body weight which was 

higher in Metta (29.4± 0.2) than Deder (28.8± 0.2) district in Haragehe highland sheep.  
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Table 30. Least square means (±SE) for body weight (kg) and body measurements (cm) 
              of sheep population in the two districts 
Variables Legambo (n =150) Tenta (n =150) 

Body weight 25.19 ±0.22b 24.92 ±0.21a 

Head length 20.44 ±0.21 20.34 ±0.20 

Ear length 10.22 ±0.35 10.35 ±0.26 

Height at wither 64.15 ±0.38  63.84 ±0.36 

Heart girth  70.25 ±0.42b 69.5 ±0.39a 

Body length 55.13 ±0.38 54.98 ±0.36  

Rump width 20.12 ±0.51  19.73 ±0.48 

Rump length 18.40 ±0.32 18.30 ±0.30  

Rump height 62.61 ±0.40 62.56 ±0.37 

Tail length 22.65 ±0.29 22.50 ±0.27 

Scrotal circumference 25.2±0.40 25.1 ± 0.40 

a, b, means with different superscripts within the same row are significantly different *= P<0.05,  
n= number of animals. 

Least square means (±SE) for body weight (kg) and body measurements (cm) at different 

dentition classes of sheep population in the study area are shown in Table 31.The variation 

among the different age classes for all quantitative linear body measurements and body 

weight were found to be significant (p<0.01) except ear length. 

   

Figure 5. Growth curve of sheep population in the study area 
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The trend of increment in body weight and most linear body measurements except ear 

length in dentition class up to the third dentition were observed. Body weight and most 

linear body measurements increased at larger rate from one pairs of permanent incisor 

(1PPI) to two pair of permanent incisor (2 PPI) and from 2PPI to 3PPI then after the 

growth is constant or goes to decline. Similarly Michael (2013) reported that the trend in 

body weight and most linear body measurements increase in dentition class up to the third 

dentition. The fact that body weights of the third and fourth dentition classes are similar in 

this study suggest that keeping these sheep population  beyond the third dentition class 

may not be advantageous in terms of meat production (fattening purposes).This result 

indicated that the studied sheep population attain their marketable mature weight when 

they attain 3PPI. After three permanent incisors the body weight remains constant or 

declines due to wearing of teeth. 

Table 31. Least square means (±SE) for body weight (kg) and body measurements (cm) 

of sheep population at different dentition classes 

 Pair(s)  permanent incisor (PPI) teeth  

Variables 1PPI (n=84) 2PPI (n = 86) 3PPI (n = 170) >4PPI (n= 130) 

Body weight 21.5±0.1a 23.1±0.1b 24.8±0.2c 24.9±0.1c 

Head length 17.4±0.1a 18.5±0.1b 19.6±0.2c 19.8±0.1c 

Ear length 10.02±0.2 10.2±0.2 10.3±0.2 10.3±0.2c 

Wither height  58±0.2 a 60.8±0.3b 63.6±0.3c 63.5±0.2c 

Heart girth 62.9±0.3a 65.7±0.2b 67.8±0.3c 68.3±0.2c 

Body length 51.4±0.2a 53.1±0.2b 54.3±0.3c 55.4±0.2c 

Rump width 17.6±0.0.3a 18.4±0.2b 19.1±0.3c 19.5±0.2c 

Rump length 16.7±0.2a 17.2±0.2b 18.1±0.2c 18.1±0.2c 

Rump height 56.7±0.3a 59.4±0.2b 62.3±0.3c 62.2±0.2c 

Tail length 19.8±0.2 a 20.6±0.2b 21.8±0.3c 21.6±0.2c 

SC 20.8±0.2a 22.4±0.2b 25.2±0.4c - 

a, b, Means with different superscripts within the same row are significantly different; 
**=P<0.01, SC =Scrotal circumference, n=number of animals. 
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4.20. Correlation between Body Weight and Linear Body Measurements 

Determining animal live body weight, linear body measurements and their correlation is 

important for determining genetic potential, breed standards and improved breeding 

programs for higher meat production (Younas et al.,  2013). Phenotypic correlation 

coefficients (r) obtained between the live weight and body measurements of study 

population are presented in Table 32.  

Strong and highly significant (P<0.01) correlations were observed between body weight 

and heart girth. The high correlation of different measurements with body weight would 

imply these measurements can be used as indirect selection criteria to improve live weight 

(Khan et al., 2006; Solomon, 2008; Tesfaye, 2008). The strong correlation of heart girth 

with body weight than other body measurements in this study is in agreement with results 

of previous studies (Thiruvenkadan, 2005; Fasae et al., 2006, Solomon, 2008 and Tesfaye, 

2008) and would imply that chest girth was the best variable for predicting live weight in 

this study than other measurements at the farmers level when there is no other instruments 

like spring balances to measure exact live body weight of sheep. 

Table 32. Pearson correlation coefficient between BW and different LBM of sheep 
population (above diagonal is male while below diagonal is female). 

Trait HL EL HW HG BL RW RL RH TL BW SC 

HL  0.16ns 0.56* 0.57* 0.52* 0.59
* 

0.44* 0.58* 0.46* 0.54* 
 

0.63* 

EL 0.1ns  0.27* 0.27* 0.2* 0.1ns 0.1* 0.1* 0.01ns 0.3* 0.1ns 

HW 0.49* 0.17*  0.83* 0.77* 0.6* 0.33* 0.96* 0.32* 0.72* 0.66* 

HG 0.4* 0.16* 0.69*  0.78* 0.6* 0.34* 0.84* 0.29* 0.96** 0.63* 

BL 0.38* 0.1* 0.6* 0.66*  0.4* 0.24* 0.76* 0.32* 0.65* 0.62* 

RW 0.25* 0.04ns 0.28* 0.28* 0.26*  0.65* 0.58* 0.38* 0.52* 0.53* 

RL 0.21* 0.18* 0.34* 0.35* 0.3* 0.4*  0.36 0.32* 0.36 0.35* 

RH 0.45* 0.14ns 0.93* 0.69* 0.6* 0.3* 0.35*  0.33* 0.68* 0.73* 

TL 0.12* -0.01ns 0.23* 0.23* 0.23* 0.2* 0.14* 0.25*  0.52* 0.30* 

BW 0.44* 0.16* 0.76* 0.85** 0.73* 0.3* 0.37* 0.74* 0.25*  0.61* 

LBM = live body measurement; NS=Non-significant;*significant at 0.05; ** significant at 
0.01.HL= head length; ER= ear length; HW= height at wither; HG= heart girth ;BL =body 
length ;RW = rump length ; RL = rump length; RH=rump  height; TL= tail length ; BW= 
body weight; SC= scrotal circumference. 
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4.21. Canonical Discriminant Analysis 

All  squared  Mahalanobis’  distances  obtained  among districts  populations  for  females 

and males were no significant  (P>0.05) indicating  that there is no measurable  differences  

separately between  females  and  males (Table 33).Canonical discriminate analyses 

showed that Mahalanobis distance of the morphological traits between Legambo and Tenta 

sheep was small. Particularly in male sample sheep population, shortest Mahalanobis’ 

distances (0.57) was observed between the two districts. All  multivariate  tests that  is,  

Wilk’s  Lambda,  Pillia’s  Trace,  Hotelling-Law ley Trace and Ray’s Greatest Root 

obtained from canonical discriminant  analysis  showed no  significant  differences (P> 

0.05) among districts (Appendix table 4). This shows that there is no difference between 

Legambo and Tenta districts of sheep population with in individuals of the same sex. Both 

districts are similar in almost all aspects as seen from survey results. This might be due to 

the nearest bordered between the two districts so that there is market linkage and migration 

of sheep. 

Table 33. Squared Mahalanobis’ distance among district populations for male and female 

sample sheep populations 

             Male         Female  

Districts  1 2  1 2 

Legambo  0 0.57  0  0.73    

Tenta  0.31 0  0.42     0 

 

4.22. Fitted Regression Models 

Regression analysis is commonly used in animal research to describe quantitative 

relationships between response variable and one or more explanatory variables such as 

body weight and linear body measurements especially when there is no access to weighing 

equipment (Cankaya, 2008).  Multiple regression equations were developed for predicting 

body weight (BW) from other linear body measurements. Regression models for the 

estimation of body weight of the study sheep population for the two sexes are presented in 

Table 34.  
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Stepwise regression was carried out for pooled age group with each sex by entering all the 

above traits at a time for male and by excluding SC for females for selection of 

independent variables. Variables that best fitted the model were selected using C(P) 

statistic and R2 (R-square). 

The “best model” is the one that has a small value of C (P) which is also close to p (the 

number of parameters in the model, including the intercept) and with “highest R2 value.’’ 

The small C(P) indicates precision and small variance in estimating the population 

regression coefficient. Heart girth was found to be the most important in accounting 

sizeable proportion of the changes in the body weight in both male and female sheep 

population in the study area. Similarly, this measurement was reported for Gumuz, Jarso, 

and Nedjo sheep (Solomon, 2007; Kedjela, 2010). Heart girth was more reliable in 

predicting body weight than other linear body measurements at farmer’s level when there 

is no weighing scale.  

The result of multiple regression analyses indicated that the addition of other body 

measurements to heart girth would result in good accuracy of body weight prediction. The 

models indicated that height at withers to be important additional variables to heart girth to 

predict body weight in both sexes. This variable accounted for 76% for female and 83% for 

male of the variation in body weight. Further addition of more variables to these 

combinations resulted in little improvement in R2 value and less decrease for C (P) value. 

The finding of this result also showed that heart girth (HG) can best be used to predict 

body weight with the combination of three variables using the equation Y= -14.52+     

0.28HG+0.17HW+0.16BL (R2=79%) and Y= -9.06+0.22HG+0.15HW+0.12BL+0.1SC 

(R2=87%) for the study area sheep population of females and males, respectively.  

In spite of, better prediction of body weight from combinations of linear measurements, 

having these multiple variables to predict body weight posses a difficulty under field 

condition due to the higher labor and time needed for measurement. Thus, reduces the 

practical usefulness of using other measurements in conjunction with heart girth to predict 

body weight (Berge, 1977). Measuring heart girth with measuring tape is easy, cheap and 

rapid. Generally, the body weight prediction from heart girth alone would be a practical 

option under field conditions with reasonable accuracy. 
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Table 34. Multiple regression analysis of live weight body on different body 
measurements for ewe and ram separately in pooled age group 

  HG=heart girth, HW= height at wither,BL= body length and SC= scrotal circumference  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sex Model Intercept           b1 b2 b3 b4 R2 C(P) 

Female HG  -8.96 0.49    0.70 155.8 

 HG+ HW  -12.66 0.21 0.35   0.76 51.67 

 HG +HW+BL -14.52 0.28 0.17 0.16  0.79 1.72 

Male HG   -6.56 0.49    0.78 59.79 

 HG + HW  -6.01 0.29 0.18   0.83 29.57 

 HG + HW +BL -5.46 0.23 0.21 0.15  0.86 11.29 

 HG + HW+BL+SC -9.06 0.22 0.15 0.12 0.1 0.87 5.23 
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5. SUMMARY AND CONCLUSION 

This study was undertaken with the objectives of on-farm phenotypic characterization, 

breeding and husbandry practices of indigenous sheep population in Legambo and Tenta 

districts of south Wollo zone of the Amhara Regional State. The study was conducted by 

implementing single visit questionnaire, observing and recording of sheep morphological 

characters and by recording body weight and linear body measurements on adult animals 

(N = 300). 

The study area was characterized by mixed crop- livestock farming system in which crop 

takes the higher position as income generation. Sheep was dominant species in the study 

area and their contribution as income source was next to crop production and more than 

any other livestock species. The average flock size was 13.23 ± 4.0 in Legambo district, 

14.25± 5.9 in Tenta district with an overall mean of 13.7 ± 5.1. Income generation was the 

main purpose of sheep production followed by meat for both areas. Feed shortage was the 

critical issue in this particular study area, the major feed resource throughout the year was 

natural pasture across the districts. 

The reported age of castration was 8-18 months for Tenta and 8-16 months for Legambo 

district.  The average market age of male and female sheep in Legambo district was 5 and 

5.6 months, respectively. While, in Tenta area it was 5.4 and 6.1 months for male and 

females, respectively.  

Out of all Legambo sheep owners, 49.3% owned one ram and 44% had no breeding ram 

with an average of 1.68 breeding ram per flock. Whereas, 38.7% of Tenta sheep owner did 

not have breeding ram and 54.7% owned one ram with an average of 1.71 breeding ram 

per flock of a household.  Out of all 96.6 percent of the respondents practiced uncontrolled 

mating system while, 3.4% of them practiced partial controlled mating method. The major 

purpose of keeping breeding rams was for both fattening and mating purpose (76.1%) 

followed by mating purpose (20.5%). 

Uncontrolled mating, small flock size, utilization of breeding ram/s born within the flock, 

lack of awareness about inbreeding was the major factors for increasing the inbreeding 

coefficient in the study area.  
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However, mixing of flocks by the farmers had a good potential in the efforts for solving 

absence of breeding ram and reduce the risk of inbreeding. 

Age at puberty of Legambo ram was 7.24 ± 1.06 months, whereas for Tenta rams it was 

7.2 ± 0.98 months. Age at puberty, Age at first lambing, lambing interval, reproductive life 

span and twining rate of Legambo sheep were 8.66 ± 1.07month, 14.58 ± 0.84 month, 8.39 

± 0.96 , 8.31 ± 0.44 and 1.09 ± 0.29 lambs, respectively. The corresponding values for 

Tenta sheep were 8.72 ± 1.4 month, 15.33 ± 0.7month, 8.44 ± 0.72month, 8.04± 

0.58month and 1.13 ± 0.34 lambs, respectively. 

The most important selection criteria for breeding ram were appearance or conformation 

for both Legambo and Tenta sheep owners. Fast growth and coat color were ranked second 

and third in the study area. Appearance or sizes were the best selection criteria of ewe in 

both districts. Lambing interval and ability to give multiple births was ranked second and 

third in Legambo district whereas twining rate and lambing interval were ranked second 

and third in Tenta district. Feed shortage, disease prevalence and drought were the three 

most important sheep production constraints in both districts. Among diseases, pasturelosis 

was the most frequently observed disease type in Legambo while Shep pox in Tenta 

district.  

Almost all sheep population in the study area is fat tailed. Majority of sheep population in 

the study area had long and coarse wool/hair and dropping/semi-pendulous ears.. Majority 

of sheep populations were plain with white, red and brown colors. Most of the ewes had no 

ruff and had wattle whereas the rams had ruff and no wattle.  

Body weight and heart girth were significantly affected by districts (p<0.05) than other 

linear measurements this might be due to the difference in management condition of 

farmers across the district. Sex and age of the sheep had a significant (p<0.01) effect on 

body weight and many of the body measurements.  

Generally, most linear measurements and body weight at the same age male was higher 

than female and all measurements were increased as the age increased from the 1PPI to the 

4PPI in both sex. Body weight and linear measurements of sheep population in this study 

was lower than the reported values for other breeds of the country. 
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 Strong and highly significant (P<0.01) correlations were observed between body weight 

and heart girth for male and females sheep population. The pair–wise squared 

Mahalonobis’ distance for male and female sheep population reveal the genetic 

relationships between individuals. Finally, stepwise regression analysis showed that body 

weight of sheep population in the present study could be estimated using the following 

formula: 

       Y= -14.79 +0.28HG + 0.17HW +0.16BL female sheep and, 

       Y= - 9.06 + 0.22 HG + 0.15HW +12 BL+ 0.1SC for males.  

Based on this study the following recommendation is forwarded: 

 In the study area sheep covered the major farming activity to maintain the activity 

of smallholder farmers and thus specialization towards sheep production could be 

considered in the future. 

 Efficient utilization of crop residues, introduction of adapted improved forages to 

the present production system will potentially improve the existing feed shortage. 

 Training should be given for sheep farmers to improve the poor management 

practices (early castration) observed in this study. 

 To increase the proportion of breeding male in line with selection and culling of 

genetically inferior rams with controlled breeding training should be given to 

farmers. 

 In the study areas, culling inferior sheep, weaning, record keeping, castrating ram at 

right age and provision of regular vaccination before disease out breaks were 

poorly practiced. Therefore, the office of Agriculture and Rural Development and 

kebele development agents should expected to train farmers to increase flock 

productivity. 

 Qualitative traits like coat color type and pattern influenced the farmers in choosing 

animals so assignment of economic value for such traits are suggested. 

 To improve productivity and reproductive performance of sheep population in the 

study area appropriate management practices, breed improvement through selection 

and functional community based breeding strategy should be implemented. 

 In addition, their performances observed in the study area is existing environmental 

challenges, therefore, well organized on-farm monitoring and on-station research 

should be suggested to evaluate the genetic potential of Wollo sheep populations. 
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7.1. Appendix Field Measurement and Observations Questionnaires Format 
 

Date _______, PA ________ district _________ 
 

      Appendix table 1.Quantitative and qualitative trait measurements recoding format 

For live body weight and linear measurements formants 

 

No Age Sex 

Head 
Length 

Horn 
length 

Ear 
length 

Height at 
withers 

Heart 
girth 

Body 
length 

Rump 
length 

Rump 
width 

Rump 
height 

Tail 
lengt

h 

Scrotal 

length 

Bw 

(kg) 

1               

2               

               

For Qualitative trait recording formants 

No Sex 
Coat 

pattern Color type 
Hair 
type 

Head 
profile Tail Type 

Tail 
Form 

Horn 
Shape 

Horn 
orientation 

Ear 
form 

Ruff Wattle 

1             

2             
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       Appendix table 2.Description of quantitative traits with corresponding measurement way 

Quantitative variable Definition 

Body Weight (kg) Live weight 

Body Length The distance from the base of the tail to the base of the neck 

Height at wither Height from the top of the withers to the ground 

Heart girth 

Perimeter of the chest at the level of the 6th rib as the body 

circumference at the heart just behind the elbows and up to the 

withers 

Ear Length 
Distance from the base to the tip of the right ear, along the dorsal 

surface 

Head Length 
Distance between the upper limit of the forehead to the tip of the 

nose 

Head Width Maximum distance between zygomatic arches 

Shoulder width Is measured from the points of the shoulders on the front 

Tail Length Distance from the root of the tail to the tip 

Rump Length Distance from hip to pin 

Rump Height Height from the top of the rump to the ground 

Rump width Maximum distance between left and right hurls 

Pine bone width is measured between the rear bones at either side of the anus 

Scrotal circumference Perimeter in the middle of scrotum 
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Appendix table 3.List of codes for qualitative traits of sheep population in the study area 

1. Sex:   1= female          2=male 

2. Coat color Pattern:  1= Plain      2= Patchy   3= Spotted 

3. Coat color type:   indicate dominant color first; 1= white, 2 = black, 3 = brown, 4 = red,  

     5= grey   6= white and black 7=red and white   8=red, white and black 

4. Hair type:  1= Coarse and short, 2 = coarse and long, 3=coarse and smooth 

5. Tail Type: 1= short fat tailed 

7. Head profile: 1= straight 2= Concave 3= Convex    

8. Ear form/ shape 1= semi- pendulous, 2=short (inclined downward, 3=rudimentary  

9. Ruff: 1= present   2=absent 

10. Wattle: 1=present   2=absent 

 

Appendix table 4.Multivariate statistics and F approximation from CanDisc procedure 

Statistic Value F Value Num Df Den DF Pr > F 

Wilks' Lambda 0.32 4.47 10 289 0.1357 

Pillai's Trace 0.12 4.47 10 4.47 0.1357 

Hotelling-Lawley  Trace 0.13 4.47 10 4.47 0.1357 

Roy's Greatest Root 0.21 4.47 10 4.47 0.1357 
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     Appendix table 5.Mean square of body weight and body measurements of sheep population in Legambo and Tenta districts 

 

 

 

 

 

 

 

     Appendix table 6.Mean square of body weight and body measurements for female and male sheep population in study area 

                                                Mean square of body weight and body measurements   

Source  df      HL      EL   HW HG  BL RW RL RH TL   SC BW 

District 1 16.37 12.85 19.62 554.97 24.28 9.38 5.718 9.431 2.218 0.0208 26.48 

P value  0.122 0.0787 0.069 0.0461 0.058 0.30 0.2061 0.1842 0.5089 0.9191 0.027 

Error 294 1.54 4.12 5.04 5.92 4.80 8.73 3.5 5.31 5.068 7.653 1.653 

C.V (%)  6.29 19.10 6.62 3.60 4.01 15.45 10.53 3.78 10.66 6.39 5.32 

                                                Mean square of body weight and body measurements    

Source  df      HL       EL   HW HG  BL RW RL RH TL   BW 

Sex 1 50.138 0.10 106.11 269.2 35.34 37.98 36.19 141.57 104.06 45.987 

P value  0.05631 0.8747 0.0001 0.001 0.0072 0.0381 0.0016 0.0001 0.0001 0.001 

Error 294 2.54 4.14 5.14 6.72 4.80 8.21 4.1 5.6 6.03 2.51 

C.V (%)  6.29 19.10 3.83 3.86 4.01 12.76 10.18 14.1 10.24 3.88 



 

 

 

 

  76

7.2. Appendix Figures 

 

 
 

Appendix figure 1.Shearing practice in the study area 

a b 
  
Appendix figure 2. Sheep herded with equines in Legambo(a) and with cattle in Tenta (b) 
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Appendix figure 3.Communal grazing of Awassi crosses and local sheep at Legambo 

area 

 

 

                          a       b 

Appendix figure 4. Separate herding of sheep in Legambo (a) and Tenta (b) district 
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7.3. Appendix Survey Questionnaires 

Date______ PA _____ District ________  

Farm household characteristics 

   

1. Interviewee (name) _____________  

2. Position in households: 1= Household head; 2= Spouse head; 3= Relative;4= children 

3. Age structure (year): 1= <20;   2 = 20-45;   3= 45-65      4=  >65; 

4. Marital status: 1= Married;  2= Divorced;    3 = Single; 

5. Sex: 1= Male;            2= Female; 

6. Educational status: 1= Illiterate 2 = Primary (1-8) 3=Secondary (9-10)   4=PPS (11-12)    

7. Land holding of household (ha): 1=cultivated land       2= Grazing land 

8. Grazing land ownership.1. Private; 2. Communal; 3. Both 

9. Family size (number) living in the house by age and sex: Male ___Female ___Total___  

10. Other source of income in addition to farming: 1= House wife   2= Trader;  

                   3= Handicraft maker 

11. Compositions and ownership of household livestock  

How many of the following animals do you keep? 

 
Code Species Size Ownership Origin Farmers 

Owned Own share Ribi Born purchase preference 
in order 

1 Cattle         
2 Sheep         
3 Donkey        
4 Horse        
5 Mule        
6 Goat        
7 Chicken        

 
1.Sheep flock structure per household 
 

 

Code Sheep 
Structure 

flock 
Size 

Origin 
Family 
home 

Born purchase Gift 

3 Castrates      
4 Breeding ram      
5 Breeding ewe      
7 Total      
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I.Purpose of keeping sheep in the study areas 

 1.  What is the Purpose of keeping sheep? (Ranking)  

Purpose of keeping goats  Rank  
Meat   
Milk   
Sale (cash income)   
By-products (skin)   
prestige   
Savings   

risk Insurance   
Ceremonies, rituals   

Manure   
 

2.What is your major source of household income ______________________________?  

3. Who is responsible for the following jobs? (tick one or more boxes) 

S/no <15 year >15 year Husband Wife 
only Male Female Male female 

Milking       
Purchasing the sheep       

Selling the sheep       

Herding       
Breeding       
Feeding       
Caring sick animals       
Selling dairy product       
Others       

 
                     
 I. Sheep production 
 
 1. Population trend for the past 10 years in major livestock species  

Livestock species Increasing Decreasing Stable Reason 
Sheep     
Goat     
Cattle     
Donkey     
Horse     
Mule     
Chicken     
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2. Feed and water resources, seasonal calendars and feeding managements 

      2.1. What are the major feed resources of sheep and their availability?  

Type of Feed  Dry Season  Rank  Wet Season  Rank  
Natural pasture      
Established pasture      
Hay      
Shrubs and bushes      
Crop residues      
Fallow land      
By product      
Concentrate      

 

     2.2.Major crop residues used for sheep feed (Rank according to their importance) 

S/No crop residues  Rank 
1 Barely  
2 Wheat  
3 Teff  
4 Sorghum  
5 Oat  
6 Other  

 

 2.3. Do you graze your sheep   1=Yes         2=No 

2.4. How you practiced grazing your sheep in the dry season? 

          1=Free grazing     2 =partly kept/tethered grazing   3=fully kept/tethered grazing 

2.5. How you practice grazing your sheep in the wet season? 

      1= Free grazing (with community)   2=partly kept 3= fully kept 

 2.6. Is there any poisoning grasses and browses that kills or make sick sheep in this area?  

 1=Yes                 2=No 

2.7. If yes, what are they (local and Amharic names)? _________________________ 

2.8. How do the sheep graze/herd the pasture?  

            1= grazing with other species (cattle, equine and goat)         2= grazing separately 

2.9. If you herd /graze with other species at what season 

           A. Dry season                        B. wet season 

2.10. Do you usually provide your sheep with supplementary feeds in addition to grazing? 

               1=Yes                  2=No  
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    2.11. If yes, what type of feed and others (Mark X and Rank)?  

Code Feed types Classes of sheep flock 
Young Lambs Ewes Rams Castrates 

1 Wheat bran     
2 Oil cakes     
3 Maize grain     
4 Haricot bean grain      
5 Crop residues     
6 Leak mineral      

 
 2.12. When you usually offer your sheep with supplements? 

1=Dry season  2=Wet season     3 = both 

2.13. If you not provide with supplements, why?   1=Not accessible   2=Expensive  

3= others, specify  

2.14. Is there feed shortage/constraint for your sheep? 1=Yes   2=No 

2.15. If yes, when? 1=Dry season, 2=Wet season,  3=both 

2.16. If feed shortage is in your locality, why? (Rank) 

 1=Shrinking and decline in productivity of grazing lands   

 2=Increase of animal population  

 3=Cultivation, settlement and protection on grazing lands  

 4=Drought     

5=Increase of human population   

2.17. What are the common water sources of sheep in this area (Mark X and rank)?  

Code Water 
points 

Estimated distance (1hr=5km) from residential house 
Wet season Dry season Both 

1 River    
2 Pond    
3 Rain water    
4 Pipe     
5 Deep well    
6 Others, 

specify 
   

2.18. At what intervals you give sheep with water (Mark X)? 
         1=once a day 2= twice a day 3= others   
2.19. Is there any water shortage/problem to sheep?   1=Yes   2=No 
2.20. If yes, when? 1 = Dry season 2 = Wet season 3 = both 

2.21. Why shortage of water? (Reason)  

            ________________________________ 
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  IV. Sheep health management 

1. What are the common diseases and parasites that affect health and production of sheep? 

S/n Local name Symptoms Seasons/months Rank 
1     
2     
3     

 
 
1.1. What would you do when your sheep sick?  

          1=Treat with ethno veterinary practices   2=Sales immediately   

           3=Slaughters   immediately                      4=Takes to veterinary center  

           5=Treat with treatments from local traders      6=others, specify  

1.2. From where you usually obtain veterinary services? 

     1=Government institution   2=NGOs 3=Private institutions    4=Open markets  

1.3. Are you accessible to veterinary services in your locality/near distance?   

1=Yes              2=No 

1.4. Did your sheep and goats get vaccine in recent times?  1=Yes   2=No 

1.5. Do you use medicines and drugs from illegal traders for sheep?  1=Yes   2=No 

1.6. If yes, why? 1=Cheap          2=Not accessible to veterinary center 

                            3=Not want to use veterinary center     4=others 

1.7. If not use, why? _________________________________________________ 

1. 8. If yes, (specify total number)  
1.9. What were the major causes for death/loss of your sheep and goats? (Rank) 
_________________________________________________________________________
_______________________________________________________________________ 
 
          V. Selection criteria 

1. Is there outstanding characteristics / special attribute of your sheep  ? A. Yes  B. No  

2. If you say yes, How do you understand the special attribute? _______________ 

_________________________________________________ 

3. Do you select your male and female animals for breeding purpose?    1=Yes    2=No 

4. Do you have your own breeding male animals (ram)?1=Yes    2=No 

5. What are the common sources of breeding males for your flocks? 

6. Sources of breeding males ram .1= Own    2=Neighbors     3=others, specify 

7. For what purpose you keep breeding ram?  
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 1 = breeding and fattening   2= breeding only 3= breeding and socio-cultural reasons 

8. Which type of mating practice you use? 1= control   2= uncontrolled 

9. Selection criteria/trait preferences for breeding Ram and Ewe (Rank)  

For breeding ram Rank For breeding ewe Rank 
Appearance  Size/appearance  
Color  Color  
Horn  Lamb survival  
Character  Lamb growth  
Adaptability  AFS  
Growth  Lambing interval  
Libido   Twinnig ability  
Ability to walk long distance  Ability to walk long distance  
Pedigree  Pedigree  
Tail size  Milk yield  
  Mothering ability  
Others    

                   AFS = age at first sexual maturity 

11. How is the reproductive performance of sheep in your farm?   
S/n Particulars  Estimated value 
1 Age at first mate for male (month)  
2 Age at first mate for female (months)  
3 Age at first parturition (months)  
4 Lambing interval (months)  
5 litter size (no)   
6 Productive life span (yr)  

 

12. Lambing pattern, occurrence of most births 

(Tick one or more boxes then rank top three in second half of box) 

     January    ______    _____    July        _____    _____            

     February ______    _____   August _____    _____                        

     March     ______     _____   September _____    _____             

     April       ______     _____   October      _____    _____             

     May        ______     _____   November _____    _____             

     June        ______     _____   December _____    _____             

 

VI. Sheep Husbandry practices-Weaning, castration, culling and Marketing 

 

1. Do you practice weaning of lambs? 1=Yes  2=No 

2. If yes, at what age weaning of Lambs practices?  

________________________ Months 

3. Do you practice castration of sheep? 1=Yes     2=No 

4. If yes, why? 1= to fatten and sale    2=to control unwanted breeding   
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                        3=to tame them          4=others    

5. At what age you usually castrate? Sheep __ years (months)  

6. How you select sheep for fattening?  

       1=Conformation (height, length and appearance)       2=Breed (known local ecotypes) 

       3=Physical characteristics (color, horn, tail length and width, ear etc)       4=Age   

7. Do offer specific feeding and other management practices for castrated sheep? 

1=Yes                2=No  

 8. If yes, what feeds and for how long?  

 9. What is the common method you castrate your sheep?  

       1=Local methods (using stone, stick, metal)  2=Burdizzo (MoARD)  

 10. Do you practice fattening of sheep for targeted market seasons and market places?   

              1=Yes           2=No 

 11. Is there and emerging opportunity of increased demand and incentive price for 

      Fattened sheep? 1=Yes           2=No 

12. Do you practice culling of sheep from flock? 1=Yes            2=No 

13. If yes, reasons for culling?  1=Old     2=Sick     3= Reproductive problem    

       4= Physical defect     5=Unwanted physical characteristics (black color)  7=others 

14. What age do you cull your 1) female sheep 2) male sheep? 

15.What is the undesirable traits by the farmers for culling of their sheep? 

_________________________________________________________________________

_________________________________________________________________ 

17. Sheep average market age in months for Male _____ Female ____ 

18. What is your sheep identification method?________________________________ 

VI.   BUILDINGS  

5.1. Which type of house you confine your sheep?  

1=Main house                             2=Adjoin house (adjacent to main house) 

3=Separate constructed house    4= Grazing area (open kraals)   

5.2. How many houses you have and how they are constructed? 

5.3. Have you housed your sheep with other species? 1. yes      2. no 

5.4.If you say yes , with what species ? 

1=cattle     2= equine 3= Goat 

VII. CONSTRAINTS FOR SHEEP PRODUCTION 

6.1.What are the main constraints and opportunities for sheep production and 

     productivities? Rank the constraints according to their significance? 

         Rank                                                                     Improvement Options 

a. Feed shortage ________                _________________ 

b. Disease ________                 _________________ 

c. Drought ________                _________________ 

d. Lack of superior genotypes ________                _________________ 

e. Land shortage  ________                ________________ 

h. Predator ________                _________________ 
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7.2. Appendix 2. Checklists for Focus Group Discussion 
 
1. How do you manage your grazing land? 

2. Does sheep of all the members herded together during the whole day? 

3. If not at what time they separate? 

4. Is there any rule in herding the sheep? 

5. What are the major feed resources during different seasons? 

6. Indigenous knowledge in managing sheep? 

7. Major sheep production constraints? 

8. The common sheep diseases in areas and any measures taken, and the traditional  

         practices under taken in an effort to treat diseased sheep? 

9. Sheep husbandry practices and any services (market) obtained with this regard? 

10. Sheep population trend with its causes? 
11. What is the special attributes of you sheep (breed) 
12. Have you familiar with selection for breeding ram and ewe? 
13. If you are familiar at what age? 


