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On Farm Phenotypic Characterization of Indigenous Goat and Their Breeding and 

Husbandry Practices In Tach Gayint and Ebinat Districts of South Gondar Zone, 

Amhara Region, Ethiopia 

ABSTRACT 

The study was conducted to phenotypically characterize and assess husbandry and breeding 
practices of indigenous goat population in Tach Gayint and Ebinat districts of South Gondar 
Zone. The study was performed based on household survey, focus group discussion field 
observation and field measurements. For household survey, 144 households (72 from each 
district) were involved and 300 (≥3PPI) matured goats (female 200, male 100) were sampled 
for quantitative trait measurement. Whereas, a total of 420 goats (1PPI to≥3PPI) were used 
for measurement of growth trend and qualitative trait. Dentition was used to estimate the age 
of the goats. The study result indicated that mixed crop livestock was the main production 
system in the study area. Among the livestock species, goat accounted for the largest 
proportion in the study area and the average goat flock size 14.33±1.04 per household in 
Ebinat was significantly (p<0.05) higher than those observed 10.06±0.71 in Tach gayint. 
Natural pasture, shrub and bushes and crop residue both in dry and wet season were the 
major feed resources in the study area. The primary reason of keeping goat was for cash 
income both in Tach Gayint and Ebinat district. Body size/appearance was the primary 
preference in both districts for male and female. Farmers in the study area mainly practice 
natural and uncontrolled mating systems. The major constraints of goat production in the 
study area were disease and parasite, nutritional deficiency and predator. The overall age at 
first service of female, age at first kidding and kidding interval of indigenous goat were 
estimated to be 7.51±1.01, 13.26±1.46 and 6.74±0.64 months, respectively. The main 
frequently observed coat color pattern of goats were plain (67.1%) and the main dominantly 
observed coat color type were white (33.8%) and mixed color of white and red (16.7%) for 
Ebinat district and red (29%), brown (19.5%) and white (16.7%) for Tach Gayint district. 
Presence of horn was common in the study area with dominant straight shape and backward 
orientation. All the quantitative variables were significantly affected by the sex of the animals 
except ear length. The district effect was significant (p<0.05) for some measurements. Age 
classes of animals also contributed for the significant differences of body weight and some of 
linear body measurements. In the study area, the overall mean of matured goat (≥3PPI) heart 
girth, height at withers and body weight were 73.87 cm, 70.38 cm and 32.75kg, respectively. 
The correlation coefficient between body weight and other linear body measurements were 
positive and significant both for male and female goats, except for ear length and body 
condition score. Heart girth was the best fitted model for male goat, whereas heart girth and 
body length the best fitted model for female goats. The observed production system and 
morphological traits among the sample populations coupled with their adaptive traits would 
indeed justify the need for designing breed improvement programme for indigenous goat 
breed in the study site. Therefore, this finding could be used for understanding about 
characteristic features of goat population, goat husbandry and breeding practices of the 
community to implement breeding strategy through appropriate breeding program. 
 
Keywords: Breeding practice, Husbandry practice, Indigenous Goats, Phenotype characters



 
 

 
 

1. INTRODUCTION 

The livestock population of Ethiopia is believed to be one of the largest in Africa. The country 

endowed with abundant livestock resources of varied and diversified genetic pools with 

specific adaptations to a wide range of agro-ecologies. Farm animals as a whole are an integral 

part of the country’s agricultural system and are raised both in the highland and lowland areas. 

Similarly, the habitats of indigenous goat breeds extend from arid lowlands (the pastoral and 

agro-pastoral production system) to the humid highlands (mixed farming systems) covering 

even the extreme tsetse infested areas of the country (Workneh, 1992). 

The country is home for diverse indigenous goat populations, numbering 29.7 million heads 

(CSA, 2016) parallel to its diverse ecology, production systems and ethnic communities. The  

small body size, broad feeding  habits, adaptation  to unfavorable  environmental conditions 

and their short reproductive cycle provide goats with comparative advantage over other  

species  to  suit the  circumstances  of  especially  resource  poor  livestock  keepers. Goats are 

browsers and highly selective feeders;  a strategy that enables them to thrive and produce even  

when  feed  resources,  except  bushes  and  shrubs,  appear  to  be  non-existent. Thus,  the 

presence  of  goats  in  mixed  species  grazing  systems  can  lead  to  a  more  efficient  use  

of  the natural resource base and add flexibility to the management of livestock. This 

characteristic is especially desirable in fragile environments (Adane and Girma, 2008; 

Gurmessa et al., 2011). 

In Ethiopia, goats kept in different parts of the country for the purpose of food source, income 

generation, socio-cultural wealth and source of other valuable non-food products used as raw 

materials for various traditional household products. Goats in the lowlands of the country are 

kept both for milk and meat production. Goat  milk  is  believed  to  have  medicinal  value  for  

children  and  contribute more  for  the  well-being  of  a  human  baby (Belete, 2013) whereas 

in the highlands they are mainly kept for income generation, meat, manure and saving 

(Tesfaye, 2009).  
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Knowledge of traditional animal breeding practices and techniques is important to develop 

sustainable genetic improvement schemes under smallholder situations. Lack of such 

knowledge leads to the setting up of unrealistic breeding goals in the design of livestock 

genetic improvement programs and the consequence of which can put in danger the 

conservation of indigenous animal genetic resources (Zewdu et al., 2006). The community-

based breeding strategies also consider the production system holistically and involve the local 

community at every stage, from planning to operation of the breeding program (Baker and 

Gray, 2004). The breeding structure of such a program is commonly single-tiered with no 

distinction between the breeding and production units, i.e., the farmers and pastoralists are 

both breeders and producers (Solomon et al., 2013). The basic steps in community based 

breeding program are selection of the target community and breeds, description of the 

production system, definition of breeding goals in participatory manner, assessment of 

alternative schemes and implementation of feasible schemes (Aynalem  et al., 2011) 

Systematic description of the goat types and management systems should be considered a 

prerequisite for planning the rational use of indigenous goat resources. In addition, breed 

characterization is the first step in the urgent task of genetic resource conservation (FAO, 

2011).  Identification, characterization and documentation of goat breeds are important for any 

type of development or improvement work. Without such documentation, it would be difficult 

to know the animals and their potential (Kassahun and Solomon, 2008). Absence of adequate 

information on the characteristics of breeds/populations potentially leads to miss decision and 

genetic erosion through cross breeding, replacement and dilution (Zewdu, 2008) and also 

appropriate design of breeding programmes is impossible for breeds/populations that have not 

been adequately characterized either phenotypically and/or genetically (Mwacharo et al., 

2006). The information provided by phenotypic characterization studies is essential for 

planning the management of AnGR at local, national, regional and global levels (FAO, 2012). 

Phenotypic characterization can be complementary to the powerful biotechnological tools for 

measuring genetic diversity at the level of the genome. 

 



3 
 

 
 

A comprehensive phenotypic characterization of Ethiopian goats for the first time was done by 

Farm Africa (1996) classifying indigenous goats based on their geographic location and the 

ethnic communities who keep them. Later on different researchers undertook phenotypic 

characterization of Ethiopian goats in different parts of the country. For instance Halima 

(2012) studied indigenous goat populations in Amhara region, Tesfaye (2004) has 

characterized Ethiopian goat, Bekalu (2014) worked on east Gojjam goat, Alubel (2015) 

studied Amhara and Tigray region goats and Belete (2013) in Bale zone.  

Despite the wide distribution and large size of the Ethiopian goat population, the productivity 

per unit of animal and the contribution of this sector to the national economy is relatively low. 

This may be due to different factors such as poor nutrition, prevalence of diseases, lack of 

appropriate breeding strategies and poor understanding of the production system as a whole 

(Tesfaye, 2009). To increase and sustain the productivity of goats so as to respond to the 

growing domestic and foreign demands for live goats and products, improvement programs 

are necessary and should be crafted, especially for countries like Ethiopia where extensive 

system of husbandry is the commonest type (Hulunim et al., 2015). Therefore, assessing the 

production system, indigenous knowledge of managing the breed, understanding current 

breeding practices, definition of breeding objectives and evaluating performance levels of the 

breed in their habitat with full participation of the community are prerequisite to set up 

breeding strategy at small holder level (Kosgey et al., 2006).    

Even though, characterization of the production systems and the available genetic resources is 

necessary to design livestock improvement programs in the future; studies devoted to 

morphological characterization of goats in South Gondar is scarce. Besides, study of Halima et 

al. (2012) show that on farm phenotypic characterization of Ethiopian indigenous goat 

population she studied around the border of south Gondar and west Gojjam did not include 

most of south Gondar districts and husbandry and breeding practices that used for better 

utilization and conservation program for the breed was not incorporated in that study. In 

general, the information obtained from phenotypic characterization is useful for designing 

appropriate breeding and selection schemes for indigenous goats’ improvement and 

sustainable conservation.  
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Phenotypically characterizing and describing breeding and husbandry practices of the 

indigenous goat population in their existing production environment is also very useful to 

compare phenotypic variations among populations and breeds and to plan developmental 

strategies such as community-based genetic improvement program. 

Based on these backgrounds, the study was initiated with the following objectives 

General objective 

 To carry out on farm phenotypic characterization of indigenous goat and their breeding 

and husbandry practice in the study area 

Specific objectives 

 To describe phenotypic characteristics of indigenous goat type in the study area 

 To assess breeding and husbandry practices of goat in the study area. 
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2. LITERATURE REVIEW 

2.1. Origin and Domestication of Goat 

The domestic goat (Capra aegagrus hircus), is believed to be the first ruminant domesticated. 

The goat is a member of the Bovidae family and is closely related to the sheep as both are in 

the goat-antelope sub family Caprine. There are over three hundred distinct breeds of goat in 

the world (Hirst and Kris, 2008). Evidence suggests that domestication took place before 7000 

BC in south-west Asia, on the borders of present-day Iran and Iraq, where agriculture was 

already advanced (Mason, 1984). It is believed that domestic goat is a subspecies of goat 

domesticated from the wild goat of southwest Asia and Eastern Europe; whose horn shape 

closely resembles the horns of the domestic goats of today (Farm-Africa, 1996). 

Despite their importance, the origin of goats remains uncertain, controversial and poorly 

understood (Luikart et al., 2001). However, archaeological evidence indicates that goats were 

one of the first animals to be domesticated by man around 10,000 years ago, in the Ganj-Darch 

in the Zagros mountain pastures (Iran) (Zeder and Hasse, 2000). Luikart et al. (2001) 

sequenced the first hyper-variable segment of the mtDNA control region of 406 goats 

representing 88 breeds originating from 44 countries throughout Europe, Asia, Africa, and the 

Middle East. Phylogeographic analysis revealed that three highly divergent goat lineages 

(estimated divergence >200,000 years ago), with one lineage occurring only in eastern and 

southern Asia. These results, combined with archaeological findings, suggest that goats and 

other farm animals have multiple maternal origins with a possible center of origin in Asia in 

the region known as Fertile Crescent (Jordan, Syria, Turkey, Iraq and Iran including Tigris and 

Euphrates rivers as well as Zagros Mountain) (Zeder and Hasse, 2000). In their study, from the 

pattern of goat mtDNA diversity suggested that all three lineages have undergone population 

expansions, but the expansion was relatively recent for two of the lineages (including the 

Asian lineage). The ancestors of Ethiopian goats are closely associated with the one migrated 

from the Middle East and North Africa (Kassahun and Solomon, 2008). 
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2.2. Ethiopian Indigenous Goat Genetic Resources and Distribution  

Ethiopia has diverse topographic, climatic conditions and wide production systems (IBC, 

2004). The country has long been recognized as source of large diversity of farm animal 

genetic resources, in which an estimated 29.7 million heads of goats are reared (CSA, 2016). 

Based on the goat physical, morphological and functional characteristic descriptors, the 

Ethiopian goats have been phenotypically classified into 12 types (Farm-Africa 1996). These 

are Afar, Abergelle, Anglo-Nubian, Arsi-Bale, Central Highland, Hararghe Highland, Kaffa, 

Long-eared Somali, Small eared Somali, Western Highland, Western Lowland and Woyto-

Guji (Table 1). These goat populations are found in various agro-ecologies. The first genetic 

characterization of Ethiopian goats by Tesfaye (2004) explained that indigenous goat types of 

Ethiopia were classified in to 8 distinct genetic groups.  These are  Arsi-Bale, Gumez, Keffa, 

Woyto-Guji, Abergelle, Afar, Highland goats (previously separated as Central and North West 

Highland) and the goats from the previously known Hararghe, South eastern Bale and 

Southern Sidamo provinces (Hararghe Highland, Short-eared Somali and Long-eared Somali 

goats) (Table 1). This shows that the phenotypic and genetic characterizations are 

complementary to each other. The existence of such a large gene pool in various agro-

ecologies, which is believed to be evolved through the process of natural selection (Solomon 

et al., 2008), is important for breed improvement and conservation and for development of a 

sustainable animal production system (Mahmoudi et al., 2011). 
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Table 1.Classification and distribution of goat breeds of Ethiopia 

Family name  Breed name Distribution  Other local 
name 

Nubian 
family  

Nubian North west Ethiopia(wegera) 
along Tekeze river 

 

Rift valley 
family  

Afar  Afar region Adal, Danakil 
Abergelle   Northern Wollo,Gondar  
Arsi – Bale High lands of Arsi, Bale and 

South Shewa 
Gishe, Sidama 

Woito-Guji North and South Omo,Gamu-
Gofa and Eastern Sidamo 

Woyto, Guji, 
Konso 

Somali 
family 

Harerghe High land High lands of Eastern and 
Weastern Hararghe 

 

Short eared somali  Northern and Eastern parts of 
Ogaden and around Dire Dawa 

Denghier or 
Deghiyer 

Long eared Somali Throughout the Ogaden, low 
lands of Bale, Borana and 
Southern Sidamo 

Large white 
Somali, 
Degheir, 
Digodi, 
Melebo 

Small East 
African 
family  

Central High land Northern Ethiopia (North 
Gondar,Wollo, Tigray) 

Brown goat 

Western High land High lands of Western Ethiopia 
(South Gondar, Wellega and 
Western shoa 

 

Western Low land Low lands of western Ethiopia 
(Metekel, Asossa, and Gambela 

Gumz 

Keffa  Keffa ,part of South Shewa 
,Kembata  and Hadiya  

 

Source: Farm Africa (1996), Tesfaye (2004) and Solomon (2009)  

2.3. Goat Production Systems in Ethiopia 

The livestock production systems in Ethiopia have evolved largely as a result of the influence 

of the natural production environments and socio economic circumstances of farmers rather 

than market forces. Sheep and goat in Ethiopia and most developing regions are kept under 

traditional extensive systems. Sheep and goats are largely produced in mixed crop-livestock, 

specialized pastoral and agro-pastoral systems. Livestock production is of subsistence nature 

and market-oriented or commercial production is almost at infant stage in the country. 
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Smallholder livestock production predominates in the highland mixed crop–livestock systems 

because of land and capital limitations. Large flocks are maintained in the extensive lowland 

(agro) pastoral systems, while small flocks and tethering is practiced in densely populated 

areas (Solomon, 2010). 

Goats are distributed in all agro-ecological zones of the country. The majority of the goat 

population is found in large flocks in lowlands of pastoral and agro–pastoral production 

systems with arid and semi-arid agro–ecological zones. Goats are kept by nearly all 

pastoralists, often in mixed flocks with sheep, freely grazing or browsing in the rangelands 

(Yosef, 2007).  

2.3.1. Mixed crop-livestock farming system 

Mixed farming system is predominantly found in highland agro-ecological zones, where the 

climatic factors are conducive for farming of crops and raising livestock. In this system, 

livestock and crops are maintained as complementary enterprises (IBC, 2004). In a mixed 

crop–livestock production system, which is prevalent in humid, sub-humid and highland agro– 

ecological zones, goats are kept by smallholders and graze together with sheep and/or other 

livestock. In these mixed-species grazing systems, goats complement cattle and sheep rather 

than compete with them for feed, because of their inherent ability to eat a wider variety of 

plant species (Yosef, 2007). In highland agro–ecology, as in central Ethiopia, increased human 

population has led to decreased farm size and a gradual shift from keeping large to small 

ruminants, mainly goat and sheep (Peacock, 2005). 

2.3.2. Pastoral and agro- pastoral production system 

In pastoral and agro–pastoral production systems, which are found in arid and semi-arid agro– 

ecological zones, goats are kept by nearly all pastoralists, often in mixed flocks with sheep, 

freely grazing or browsing in the rangelands. This production system is associated with the 

purely livestock based nomadic and transhumance pastoral production systems based largely 

on range, primarily using natural vegetation.  

 



9 
 

 
 

In the lowlands of Ethiopia, livestock is comprised of large flocks and herds of sheep and 

goats, cattle and camels mainly transhumant, where only surplus are sold at local markets or 

trekked to major consumption centers. Extensive livestock keeping is the backbone of the 

economies of the lowlands (EARO, 2000). 

2.4. Socio–Economic Role of Goats 

Goats are important in resource-poor communities because they provide tangible benefits such 

as cash income from animal sales, meat for home consumption, manure, skins and fiber in 

Uganda and Chifra district of Afar as reported by Semakula et al. (2010); Hassen and Tesfaye 

(2014) respectively. Other studies (Dossa et al., 2007; Tadesse et al., 2014) described that 

goats are also a source of intangible benefits like savings, insurance, and for socio-cultural 

purposes in Southern Benin and Ethiopia respectively. Goats are great importance as major 

sources of livelihood (Kosgey, 2004) and contribute to the sustenance of landless, smallholder 

and marginal farmers especially to the poor in the rural areas throughout the developing 

countries. 

Goats are among the commonest farm animal species which sustain the livelihoods of 

smallholder farmers, pastoralists and agro pastoralists alike. They fulfill various functions such 

as generating cash income, serving as household security, accumulating capital, and fulfilling 

cultural obligations (Dhaba et al., 2012; Feki, 2013). Different studies in Ethiopia concerning 

goat production objectives indicated that cash income is the primary goat production objective 

by the respective goat keepers.  For instance Alubel (2015) on Abergelle and Central Highland 

goat breeds, Mahilet (2012) on Hararghe Highland goat, Ahmed (2013) on Ethiopian 

indigenous goats in Horro Guduru Wollega zone and Solomon (2014) on Abergelle and  

Western  Lowland  goat  breeds, reported that cash income was the first rank among different 

goat production objectives.  

Goat production provides employment for poor rural families, especially for women and 

children (Lebbie, 2004). Goats can also serve as a store of value and a security system. They 

can be sold to attain immediate cash assets for poor goat holders, helping them improve 

livestock and crop farming and financing social events (Morand- Fehr et al., 2004).  



10 
 

 
 

The short generation interval of goats coupled with high frequency of multiple births allow for 

rapid increases in animal numbers. This builds financial capital and allows the sale of surplus 

animals for cash that can be used for other agricultural enterprises, school fees, and medical 

bills in Ethiopia (Alemu and Merkel, 2008). 

2.5. Goat Flock Demography 

Flock structure is the proportion in the flock of the different age and sex classes of goats. The 

number of males and females in flocks and their ages are often used as an indicator of a 

particular traditional management system in Africa (Wilson, 1986). Flock structure is also a 

basis for calculating or forecasting flock productivity (ILCA, 1990). For instance, a relatively 

low proportion of young stock in a flock would suggest that adult mortality is low or pre 

weaning mortality is high, or the kidding percentage is low. Alternatively, it may mean that 

more kids were sold during the year (Ibrahim, 1998,). In Africa the number of males, females 

and age of the animals in flocks are used as an indicator of a particular traditional management 

system, objectives for the owner and the production of the flock (Wilson and Light, 1986; 

Deribe, 2009). When the primary objective is to produce milk, the proportion of females 

retained is usually higher than when the objective is to produce meat (FARM Africa, 1996). 

Flock sizes are larger in the lowland mixed crop-livestock and pastoral and agro-pastoral 

systems. In the high lands, because of shrinking cultivated areas per household, reduced feed 

availability and land degradation, goats are kept in a small flock size (Solomon et al., 2010).  

Pastoralists kept large proportions of female goats than male goats. This may be due to the 

reason the pastoralists sold their male for income generation and the fact that Nuers they did 

not prefer female goat for meat purpose. The other reason may be due to the logic that the 

Nuer people did not keep more than two buck per house hold (Tsigabu, 2015). The study of 

Diba (2017) indicated that females more than one year old constituted 36.3% of the whole 

population while males of the same age made up only 10% of the population in Guji zone of 

Oromia region. And also breeding does represent the largest class, followed by kids in 

Western Lowland and Abergelle goat, breeding does made up to 44.8% and 51.8% of the flock 

respectively (Solomon, 2014).  
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According to Tesfaye (2009) also in Metema woreda breeding does and kids less than six 

months covered the larger proportion of the flock, but the number of castrates were much 

lower.  

2.6. Morphological or phenotypic characterization 

Phenotypic characterization is description of breed/population in terms of external 

characteristics (such as coat color, ear type and shape, horn shape and type), linear body 

measurements (such as height at wither, heart girth, body length, ear length), production traits 

(body weight, milk yield) and reproductive traits (such as age at first kidding, litter size) 

(FAO, 2012). 

Breed characterization through phenotype, is based on the description of qualitative and 

quantitative traits. Qualitative traits to be recorded during phenotypic characterization of goat 

breeds are sex, coat color pattern and type, horn shape, horn and ear orientation, facial (head) 

and back profile as well as presence or absence of wattles, beard, and ruff. Whereas 

quantitative traits include the measurements of body length, height at withers, chest girth, 

chest depth, shoulder point width, head length, head width, rump length, pelvic width, horn 

length, ear length, shin circumference and scrotum circumference for males (FAO, 2012). In 

the developed world, livestock recording schemes provide a continuous source of data for 

monitoring trends and production improvement in the industry. Unfortunately, such structures 

are not available in most developing countries.  

Indigenous goat breeds/types are widely distributed and are found in all agro-ecologies of 

Ethiopia and it appears they have evolved through a process of natural selection (Galal, 2005) 

that favored adaptation and survival rather than production. In addition to Farm Africa, 

additional phenotypic characterization has been done for goats found in Benishangul Gumuz 

national regional state, Amhara regional state and Bench Maji zone by (Getinet et al. 2005;  

Halima et al., 2012a;  Tegegne, 2012) respectively. Based on these studies in Benishangul 

Gumuz national regional state five morphologically different goat types were identified, 

namely: Felata, Arab, Gumuz, Oromo and Agew. Felata, Arab and Gumuz goats predominate 

in semi-arid zones, while Agew and Oromo goats are found in subhumid zones of the region.  
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In the southwestern part of Ethiopia two goat ecotypes were defined: Meanit and Sheko which 

are most likely ecotypes of Keffa goats previously characterized in the adjoining area. Other 

studies Tsigabu, (2015); Alubel, (2015) and Hulunim, (2014) undertake phenotypic 

characterization of goat populations in Nuer zone, Gambella region, Abergelle in northern 

Ethiopia and Bati (Wollo), Borena (Oromia) and short eared Somali (Shinille zone, around 

Dire Dawa) which were useful for designing community-based breeding program. The authors 

indicated the presence of clear morphological variations between and within these goat 

ecotypes in terms of coat colour, head profile, horn orientation, ear form and head shape. 

However, the study of Tesfaye, (2004) about genetic differentiation tests of Ethiopian goats 

showed that all the Ethiopian and non-Ethiopian populations (which are found in western 

Ethiopia) were well differentiated. Individuals from Ethiopian populations were assigned to 

their source populations with a low degree of accuracy indicating their genetic similarity. 

However, the proportion of correct assignment for the non-African population was higher than 

that for the Ethiopian populations. 

In addition to physical characteristics, phenotypic characterization of livestock breeds also 

includes information on population size, flock size and composition, production estimates and 

information on the production environment and husbandry practices, which are known to play 

vital roles in trait expression. This method provides basic evidence for the variation between 

and within livestock populations, which could be utilized for selection purposes (Okpeku et 

al., 2011). 

Phenotypic characterization is essential in mapping out an inventory of characteristics peculiar 

to a group of animals and sustainable use of its animal genetic resources. Lack of information 

on characterization of genetic resource may lead to underutilization of that resource, its 

replacement and dilution through cross breeding despite their local adaptation to prevailing 

environmental constraints (Manzi et al., 2011). 
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2.7. Body Weight and Liner Body Measurements of Indigenous Goat Breeds 

of Ethiopia 

Information on live body weight and Linear Body Measurements (LBMs) of the existing breed 

types has mandatory role in the selection programmes (Alefe, 2014).  

Measurements of various body conformations are value in judging quantitative characteristics 

of meat and are helpful in developing suitable selection criteria. Moreover, the relative ease in 

measuring linear dimensions they can be used as an indirect way to estimate live weight 

(Tesfaye, 2008). Prediction of body measurements in goat remains very important  for  

avoiding  the  errors  of  visual  determination  of  animal  weights  in  areas,  where weighing 

balance cannot be assessed (Halima et al., 2012). There is variability in body measurements 

across sex, age and breed/ecotype and these measurements can be exploited in predicting live 

body weight and hence the economic value of goats (Fekert, 2008). Breed had significant 

effect on body measurements. Hence, Western Lowland goat had the highest values for all 

measurements than Abergelle goat (Solomon, 2014). The study (Belete 2013) reported that 

males have higher body weight and other linear body measurements than their females 

counterpart in Bale zone. Many research  works  have  been  reported  on  body  weight  and  

linear  body  measurements and among them recently, Alubel (2015) reported the means of 

34.79 kg, 72.17 cm, 62 cm and 75.65 cm for body weight,  wither  height,  body  length  and  

chest  girth,  respectively  for  central highland male goat. Similarly, the same authors reported 

the means of 33.11 kg, 69.87 cm, 60.88 cm and 74.14 cm for body weight wither at height, 

body length and chest girth, respectively for central highland female goat. 

2.8. Goat Husbandry Practices 

2.8.1. Goat housing 

Good housing is required to protect animals from extreme temperature (rain, cold, excessive 

heat and wind), disease, predator, theft, to make management easier and to provide 

opportunities for intensive feeding and controlled breeding. In Bale zone the most dominant 

housing system were kraal, followed by separate house (Belete, 2013). In study of Mahilet 

(2012) reported that goats were kept in family house in Eastern Harareghe. 
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Bekalu (2014) reported that majority of household in West Gojjam housed their goat in 

separate house with roof. Tesfaye (2009) also reported in Metema woreda farmers use separate 

hut for goats with a suspended wooden floor in order to goats do not come in contact with 

manure as it collects under the wooden slat floor.  

Therefore, the climate situation has its own requirements for the design and construction of 

optimum animal housing. The basic requirement of good animal housing is that it should alter 

or modify the environment for the benefit of animals.  The house should protect the goat from 

climate extremes to reduce stress, allowing optimal performance in terms of growth, health 

and reproduction. Additionally, houses are important in protecting feed and equipment from 

damage, in saving labor, and in aiding effective management, including breeding. Goat house 

should meet animal requirements and serve a producer’s needs at the lowest possible cost 

(Solomon and Alemu, 2009). 

2.8.2. Goat feeds and feeding systems 

In Ethiopia the major livestock feed resources are mainly natural grazing and browse, crop 

residues, improved pasture and agro-industrial byproducts. The feeding systems include 

communal or private natural grazing and browsing, cut and carry feeding, hay and crop 

residues. At present, in the country goat are fed almost entirely on natural pasture and crop 

residues, grazing on permanent grazing areas, fallow land and crop land after harvest 

(Stubble). The availability and quality of forage are not favorable year round. As a result, the 

gains made in the wet season are totally or partially lost in the dry season (Amare, 2012). 

Inadequate feed during the dry season is a major problem, which causes decline in the 

productivity of ruminants. Feed shortage was mainly observed during dry season. This was 

caused by the prevailing erratic rainfall patterns in the low lands and lack of experiences by 

pastoralists to collect and preserve feed for the dry season feeding (Belete, 2013). Goat 

production in Ethiopia suffers from feed shortages at all levels with an estimated 40% deficit 

in the national feed balance. This is aggravated by seasonal availability of forage and crop 

residues in the highlands and by recurrent and prolonged drought in the lowlands (Alemu, 

2008).  
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The importance of the different feed resources varies depending on the production system, 

farmers’ livestock management practices and the production environment (availability of 

grazing land, climate). The nutrition of sheep and goats is the most important factor affecting 

performance (Kleinschmidt, 2009).  

A study of Getinet et al. (2005) on the effect of different feeding systems on the performance 

of Somali and Arsi-Bale goats breeds indicated that Somali goats managed under semi-

intensive system returned a higher profit margin than the goats managed under extensive and 

intensive systems. These authors suggested that combining grazing with concentrate 

supplementation could be potentially more profitable than either grazing without concentrate 

supplementation or pen feeding with no grazing.  

2.8.3. Culling practice of goats 

Culling is used to improve the overall productivity of the flock and reasons for culling could 

be different for different systems and agro ecologies. The study of Belete, (2013) revealed that 

farmers in Bale zone culled their goats at an average age of 8.17±0.16 years for male and 

8.5±0.16 years for female goat. The report of Girma (2008) showed that from reproductive 

point of view, it is essential to intensively cull does after 5–6 years of age. Alefe (2014) stated 

that all farmers had negative implication for the word “culling‟. The probable reason for this 

might be the dependency of their life only on the existence of their livestock. In this area the 

reasons for culling of goats were age, long kidding interval and low milk yield.  

2.8.4. Castration practice of goats 

Castration should ideally be done at less than 3 weeks of age. Under Ethiopian conditions this 

is not usually the case. Many farmers prefer to castrate their male goats at a later age; in most 

cases after sexual maturity is attained (yearling to 2 years old). The reason given for this is that 

early castration can cause stunted growth, resulting in a lack of desired muscling and 

conformation, leading to a low market price. In Ethiopia there is a niche market for animals 

that are fattened to very high weight and condition (Alemu, 2009). 



16 
 

 
 

Belete (2013) reported that 85.3% of the respondents were not practicing castrations in Bale 

zone. This was because household in the area mainly depends on goat as source of cash and 

they sold male animals in earlier time. Similarly, the respondents replied that market needs 

uncastrated goats weighing less than 30 kg. Again, culture had influence not to castrate male 

animals. Mainly, castrated goats are used for home consumption during ceremony or wedding 

rather than marketing since castrated goat are less attractive in markets. Keeping of intact male 

in the flock for a prolonged period would increase the hazard of inbreeding through increasing 

the chance of mating of bucks with their own daughters. The practice of castration reported in 

the communities would be good for implementing village level selection through avoiding of 

mating of unwanted bucks and it would also increase the value of culled bucks (Solomon, 

2014). The  motivation  for  the  castration  of  goats  for Bati, Borena and short eared Somali 

goat population  was  mainly  to improve fattening and reduce bad smell from bucks, so that it 

can fetch better price in local markets and to control pregnancy from unwanted buck 

(Hulunim, 2014).  

2.8.5. Breeds and breeding management of goats 

Ethiopia (and the world) is endowed with numerous sheep and goat genotypes. Knowledge of 

their relative merits and appropriate exploitation of these merits is required. It is important to 

evaluate available genotypes before a decision is made to introduce exotic animals 

(genotypes). Breeds adapted to environments similar to where they are to be introduced may 

have better chance of survival and productivity (Kassahun and Solomon, 2008). 

Selecting or using the best genetic resource and adjusting the suitable environment are of 

critical importance for attaining better productivity of animals. The right balance between 

productivity and health, fitness and adaptive traits is vital. Livestock productivity is influenced 

by a complex interaction of the genetic potential of the livestock breed kept, the production 

system and the production environment (Pollott and Wilson, 2009). However, productivity of 

livestock breeds should be evaluated within the context of the production environment (the 

climatic conditions, availability of feeding, disease load etc. (Solomon et al., 2010).  
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Uncontrolled breeding was the common practice since the bucks and does run together 

throughout the year in Ethiopian goat (Solomon et al., 2010). The main reasons for 

uncontrolled mating were lack of awareness, insufficient number of buck and browsing time in 

west Gojjam (Bekalu, 2014). In connection to this, the study of Kassahun and Solomon (2008) 

indicated that, the choice of breeding method, either pure-breeding alone or crossbreeding, 

was one of the most important decisions to be made when designing a breeding program.  

Within breed selection involves measuring and selecting on productivity such as growth, 

survival and litter size. In the tropics small flock sizes, single-sire flocks, lack of animal 

identification, lack of performance and pedigree recording, low level of literacy and 

organizational shortcomings and flock mobility have been considered as major problems 

(Kosgey, 2004). 

2.8.6. Goat health management 

The maintenance of animals in a healthy state is an important factor in sustainable 

development. Animal health is a crucial aspect of production and it may also have implications 

for human health. An animal disease that affects or can be transferred to humans is known as  

zoonotic disease which include tuberculosis and helminth infections that may involve animals 

and humans in alternative stages of a parasitic life cycle such as tapeworms (Pollott and 

Wilson, 2009). Losses due to helminthes infection significantly resulting to inferior weight 

gains, milk yield, condemnation of infected carcasses and organs (Sileshi and Lidetu 2007). 

The availability of affordable animal medicines and the routine (prophylactic) treatment of 

animals for diseases known to present in an area are important aspects of livestock 

management. Hence producers need access to information and knowledge about the correct 

use of medicines (Pollott and Wilson, 2009). 

Animal health problems of various origins are among the numerous factors responsible for 

poor goat production and productivity. Farmers classify diseases on the bases of clinical sign, 

severity, onset and duration of the disease and considering species and age it affects. Farmers' 

indigenous knowledge that was handed down over generations in preventing and treating 

livestock health are enormous and still useful in Ghinchi area of Oromia region, Ethiopia 

(Yosef, 2007).  
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Hence, an integrated multi-disciplinary research and development approach with full 

participation of the farming community has paramount importance to improve their livestock 

husbandry and management practices and to improve and make use of an age-old enormous 

knowledge in handling and treating different animal health problems (Yosef, 2007).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 
 

 
 

3. MATERIALS AND METHODS 

3.1. Description of Study Areas 

The study area comprises two districts of south Gondar zone. The districts are Tach Gayint 

and Ebinat. The descriptions of the districts are presented as follows. 

3.1.1. Ebinat district 

Ebinat district is located in the South Gondar administrative zone. It is located 122 km from 

Bahir Dar, the administrative town of the Amhara region, 714 km away from Addis Ababa, 

the capital city of Ethiopia and 109 km away from the zonal capital Debre Tabor. Ebinat is 

bordered by Belesa district on the north, Farta district on the south, Bugna and Dahina district 

on the east Lay Gayint and Libo Kemkem district on the west. The district is located between 

110 59’ and 12033’ N latitudes, and 37054’ and 38028’ E longitudes. Annual temperature and 

rainfall ranges 25°C to 30°C and 500-900 mm, respectively. The district has a total livestock 

population of 562,040 of which 131,505 are indigenous goats. The district has altitude ranges 

from 1800-2150m above sea-level. The total human population of the district is 242,787 

(CSA, 2010). 

Topographically 45, 35, 15 and 5% of the district is mountainous, hilly, plain and valley, 

respectively. The study area encompasses three distinctive agro-ecological zones namely 

lowland, mid-altitude and highland with the proportion of 50, 35 and 15%, respectively. The  

total land  area  of  the  district  is  estimated  to  be  about  249,837.6 hectare  of  which 27.4 

% cultivable; 35% grazing area; 7.2% covered by forest; 3.8% covered by bush; 2.7% covered 

by water bodies; 1.2% covered by settlement and 22.7% covered by other land use (Ebinat 

District Agriculture office, 2017). 

3.1.2. Tach Gayint district 

Tach Gayint is located 200 km north east of Bahir Dar town, the regional capital and at 780 

km to the north of Addis Ababa. It is bordered on the south by the Bashilo river which 

separates it from the Debub Wollo Zone, on the west by Simada, on the north by Lay Gayint, 

and on the east by the Checheho river which separates it from the Semien Wollo Zone.  
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The district lies between 11o 22’ - 11o 4’ N Latitude and 28o19’- 28o 43’ E longitudes. It has 

an altitude range of 750 m to 3200 m above sea level. Mean minimum and maximum annual 

temperatures are 13oC and 27oC. The mean minimum and maximum annual rainfall are 900 

and 1000 mm per annum. The district has a total livestock population of 294,444 of which 

61,440 are indigenous goat (Tach gayint District Agriculture office, 2017). 

Based on the 2007 national census conducted by the Central Statistical Agency of Ethiopia 

(CSA, 2007), this district has a total human population of 112,762 (57,585 men and 55,177 

women). There are three agro-ecological zones in the district, namely low land that covers 

20%, humid mid-high land which covers 65% and wet high land which covers 15% (CSA, 

2007). The district has fifteen rural Kebeles’ and one town, Arb Gebeya. The district has an 

area of 82,540.7 ha and of which, 23% plain, 22% mountainous and 55% rugged and gorges. 

The land use system of the area shows, 43% cultivable land, 18.1% grazing land, 3.1% 

forest/bush land, 15.2% infrastructure and settlement, 20.6% unproductive land (Tach Gayint 

District Office of Agriculture, 2017)  
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 Figure 1. Map of the study areas
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3.3. Data type and Methods of Data Collection  

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

was generated through semi structured and structured questionnaires, group discussions and 

also reconnaissance field observation.  

3.3.1. Production system description 

Questionnaire was prepared by using standard description list developed by FAO (2012). 

Structured or semi-structured questionnaires were translated into local language and 

administered to collect information on the existing socio-economic characters of the 

respondents (sex, age, education level, household size, livestock possession economic benefit 

of goat and major production constraints), flock structure, breeding management, selection 

criteria, culling age, castration practices, age at castration, feeds and feeding management, 

goat production system and husbandry practices from each selected flock owners informants.  

In addition, focus group discussions (one per district) were undertaken to learn the origin and 

history of the goat population, special characteristics of the goat in the area, current status and 

major constraints of goat production system, and social bylaws on communal interest like 

communal grazing land, watering point and utilization of kids for breeding. Information was 

collected from group discussions by using checklists. The group was composed of 6-8 

members of key informants per district. Key informants such as elders, community leaders, 

women representative, animal health technician, extension workers, and development agents 

were targeted. 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 

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

morphological characteristics descriptor list of FAO (2012) for qualitative traits of goat. 420 

goats were used for qualitative trait data collection.  
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Data for qualitative variables like coat pattern, coat color type, head profile, ear orientation, 

presence or absence of  beard, wattle, horn, horn shape and ruff are recorded using individual 

interviews, focus group discussion and observation of the animal. Each animal was identified 

by its sex and dentition. Dentition record was taken to estimate the age of the animal. 

3.3.3. Quantitative trait data collection 

The standard breed descriptor list for goat developed by FAO (2012) was closely followed in 

selecting morphological variables. Quantitative traits like body length (BL), heart girth (HG), 

height at withers (HW) and ear length (EL) were measured using plastic measuring tape. For 

male’s scrotal circumference (SC) was also measured. Body weight (BW) was measured using 

suspended spring balance having 50 kg capacity with 200 g precision. To assess effect of age, 

district and sex on the parameters the measurement were made on animals that were classified 

based on sex, district and age group. Animal’s age classification was made using dentition 

technique supplemented with owner’s information. According to Wilson and Durkin (1984) 

adult goat was classified into four age group; 1PPI (one pair of permanent incisor), 2PPI (two 

pair of permanent incisor), 3PPI (three pair of permanent incisor), 4PPI (four pair of 

permanent incisor) based on the description of African goat, but according to FAO guide line 

greater than 3PPI (3PPI and 4PPI) matured goats were used for phenotypic measurements. 

Since, unrelated and healthy goat total of 300 matured goats (100 adult male and 200 adult 

female) were picked up from 144 selected households excluding pregnant doe and sick goat 

for phenotypic measurement. Besides a total of 420 goats including 1PPI to ≥3PPI were 

measured to observe the trend of the growth. 

3.4. Data Analysis 

Descriptive and inferential statistics were used to characterize the data and to infer the total 

population of the area from sample population using generalized linear model for univariate 

and multivariate analysis, differentiation of sources of variation within and between groups 

(ANOVA), chi-square tests, and multiple correlation and regression analysis. 
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3.4.1. Descriptive statistics 

Data collected through questionnaire was described by descriptive statistics using statistical 

package for social sciences (SPSS 20) and chi-square test was employed to test the assumption 

of equal proportion between the categorical variables in districts. F-test was applied when 

required to test the statistical significance. Statistical analyses were made separately for male 

and female animals on variables that varied on sex. All data gathered during the study period 

was coded and recorded in Microsoft excel sheet and were analyzed using Statistical Analysis 

System (SAS version 9.1, 2008) and SPSS, 20. 

Index was calculated for ranked data to provide ranking of the reasons of keeping goat, buck 

and doe selection criteria and major goat production constraints. Index was calculated as Index 

= Σ of [3× number of household rank first + 2 × number of household rank second + 1× 

number of household rank third] given for particular purpose of keeping goat divided by Σ of 

[3× number of household rank first + 2 × number of household rank second + 1× number of 

household rank third] (Kosegy, 2004) for overall purpose, criteria or preferences of keeping 

goat. 

Effective population size of goat population in the study area was calculated as  

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

Where, Ne = effective population size, Nm = number of breeding males per the community and 

Nf= number of breeding females. The rate of inbreeding coefficient (ΔF) was calculated from 

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

3.4.2. Univariate analysis 

General linear model procedure (PROC GLM) of statistical analysis system (SAS, 9.1, 2008) 

was employed to analyse quantitative variables to determine effects of class variables (sex, 

district and age class). Sex, district and age group of the goat were fitted as independent 

variables, while body weight and other linear body measurements were fitted as dependent 

variables. The effect of class variables was expressed as least square means (LSM±SE).  
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When analysis of variance declared significant difference, using Least Significant Difference 

(LSD) means were separated by using adjusted Turkey-Kramer test. Only significant values 

among fixed effect were discussed.  

Model used for male and female to analyze body weight and other Linear body 

measurements (LBMS) except Scrotal circumference (SC) was:- 

Yijkl= µ+ Ai+ Sj + Dk+ eijkl 

Where:  

Yijkl= the observed l (body weight or LBMs) in the ith age group, jth sex and kth district  

µ= overall mean,  

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

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

Dk= the effect of Kth district (K =Tach Gayint and Ebinat)  

eijkl= random residual error  

Model used to analyze scrotal circumference (SC) for male was  

Yikl= μ + Ai + Dk+ eikl 

Where: Yikl= the observed l (SC) in the ith age group and kth district    

μ = overall mean  

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

Dk= the effect of kth district (k Tach Gayint and Ebinat) and  

eikl= random residual error 

3.4.3. Multivariate analysis 

Multiple correlations were used to estimate the correlation between body weight and linear 

body measurements. The stepwise multiple linear regression analysis were done to obtain 

models for estimation of live body weight from other linear body measurements for males and 

females within each age groups using stepwise procedure of SAS in order to determine the 

best fitted regression equation for the prediction of body weight initially. Selection of 

variables at P<0.05 was employed by incorporating all variables at the same time to see the 

order of selected variables and then stepwise regression analysis were made.  
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Best fitted model was selected based on the smaller value of conceptual predictive criterion 

C(P) and the higher value of Adjusted R2 and simplicity of measurement under field condition 

to determine those trait that contribute much to response variables (Kaps and Lamberson, 

2004). Canonical discriminant analysis (SAS 9, version, 2008) were used to ascertain the 

existence of population level phenotypic differences in the study area. The analysis was 

performed taking individual animals as a unit of classification. 

The following models were used for the Analysis of Multiple linear regressions 

I. For Females 

Yj= β0 + β1X1 + β2X2 + β3X3 + β4X4 +β5X5 + β6X6 + ej 

Where: Yj= the dependent variable body weight 

β0 = the intercept, x1, x2, x3, x4, x5 and x6 are the independent variables; Heart girth, height 

at wither, body length, rump height, ear length and horn length, respectively. β1, β2, β3, β4, β5 

and β6 are the regression coefficients of the variables x1, x2, x3, x4, x5 and x6, respectively.  

ej= the residual error 

     II. For Males 

Yj= β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 + β7X7 + β8X8 + ej 

Where: Yj= the dependent variable body weight 

          β0 = the intercept, x1, x2 , x3 , x4 , x5, x6, x7 and x8 are the independent variables; 

Heart girth, height at wither, body length, rump width, ear length, horn length, rump height 

and scrotal circumference, respectively. β1, β2, β3, β4, β5, β6, β7 and β8 are the regression 

coefficients of the variables x1, x2, x3, x4, x5, x6, x7 and x8, respectively.  

ej= the residual error 

3.4.4. Mahalanobis distances and linear discriminant functions. 

The PROC DISCRIM of SAS 9.1, version 2008 was employed to obtain the Mahalanobis 

distances and linear discriminant functions. The ability of these functions to identify (both sex 

inclusive) were indicate as the percentage of individuals correctly classified from the samples 

that generate the functions. The honesty (reliability testing) of the functions was validated 

using split-sample validation (cross-validation). 
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4.  RESULT AND DISCUSSION 

4.1. General Household Information 

The household features of the study area are presented in Table 2. The male respondents 

accounted for the largest proportion in both study areas. The female household heads were 

single mothers of who either the husband died or they divorced. The small proportion of 

female respondents may be due to work load inside the house as a result, the probability of 

getting them outside the house is less (Alubel, 2015). This indicates that men play a dominant 

role in decision making over livestock production management and implies that males are 

significantly participant in different issues (developmental intervention) than females. Similar 

to this, Demssie et al. (2014) reported the majority of the small ruminants owning households 

were male headed in Enebse Sar Midir district. The mean family size was 6.06±0.194 and 

5.75±0.211 for Tach Gayint and Ebinat districts, respectively. The overall average family  size  

for both districts (5.9) was comparable to the report of Wossene (2012), who found mean 

family size of 6.0 in east Hararghe, but lower  as compared  to  the report  of Alefe (2014) who 

recorded an average family size of 6.93 for Shabelle Zone and the national average  family  

size  of  6.5  (CACC,  2011).   

The proportion  of  goat  owners’  aged  between  31-40  years  was  higher  across  the  study  

areas. This result indicates that most of the farmers were in the active productive age group, 

which was the main source of farm labor to improve agricultural production in the study area. 

Most of the respondents were married (90.3%) and the majority were illiterate (56.2%) and 

41% were able to read and write, while the remaining proportions of households attended 

primary and secondary school. The proportion of illiterate in this study was in line with the 

finding of Mahilet (2012) for East Hararghe (56.89%). The relatively higher proportion of 

literate household heads for Tach Gayint goat owners would be a good opportunity to 

implement improvement program as it might be easier for them to record performance and 

pedigree information and would be a good opportunity for developmental interventions in the 

future.  
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Table 2. General households’ information in the study area 

Variable  Tach Gayint 
(Mean±SE) 

 Ebinat 
(Mean±SE) 

 Overall 
(Mean±SE) 

Family size  6.06±0.194  5.75±0.211  5.90±0.14  

 N % N % N % 
Sex       
Male 62 86.1 47 65.3 109 75.7 
Female 10 13.9 25 34.7 35 24.3 
Age structure 
(year) 

      

≤30 2 2.8 9 12.5 11 7.6 
31-40 29 40.3 32 44.4 61 42.4 
41-50 25 34.7 23 31.9 48 33.3 
>50 16 22.2 8 11.1 24 16.7 
Religion       
Christian 47 65.3 72 100 119 82.7 
Muslim 25 34.7 - - 25 17.3 
Educational status       
 Illiterate 33 45.8 48 66.7 81 56.2 
Read and write 38 52.8 21 29.2 59 41.0 
Primary and 
secondary 

1 1.4 3 4.2 4 2.8 

Marital status       
Single 1 1.4 - - 1 0.7 
Married 68 94.4 62 86.1 130 90.3 
Divorced 1 1.4 6 8.3 7 4.9 
Widowed 2 2.8 4 5.6 6 4.1 

N=number of respondents 

4.2. Farming Activities 

The overall major farming activities in the study area were mixed crop and livestock farming, 

since the area was suitable for both rearing of livestock and cultivating crop coupled with 

conducive climate for agriculture (Table 3). This implies that the livelihood of the society in 

the study area is based on both crop and livestock production (91%) which was used as source 

of cash income and food for home consumption. In line with this, Hulunim (2015) reported 

that the mixed crop-livestock production system is the predominant system (96.94%) in Bati 

area.  
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The majority of the farmers in the study area depend on growing teff, sorghum, maize, wheat, 

barley, faba bean, pea, soya bean, pea grass, haricot bean, potato, pulses, oil crops and tubers 

and chickpea as major source of cash income and household consumption.  

Table 3. Source of household income in the study areas   

Household income Tach Gayint Ebinat  Overall  
N                % N % N % 

Livestock and their product 5 6.9 2 2.8 7 4.9 

Crop and livestock 66 91.7 65 90.3 131 91.0 

Other activities 1 1.4 5 6.9 6 4.1 

N=number of respondent 

4.3. Composition of livestock 

The mean numbers of various livestock species per household in the study area are 

summarized in Table 4. The  major  livestock  species  observed  in  the  study  areas  were 

goats, sheep,  cattle, donkeys, chicken, horse and mule. In contrast higher  average number  of  

goat population  per  household  were  observed  in Ebinat than Tach Gayint district. The 

numbers of goats were higher than all livestock species recorded per household in both 

districts. This may be due to goat able to survive under adverse condition and have a short 

generation interval. There was significant difference (p<0.05) between districts and this may 

be due to disease occurrence in Tach gayint area in the last year. The large goat flock size 

found in Ebinat district is an opportunity to carry out strong selection for genetic improvement 

and increasing income of the farmers in the areas. The overall mean of goats per house hold in 

the study area were comparable with Farm Africa (1996) reported in central Highland and 

Woyto-Guji southern lowland goats with flock size of 10 and 11 per household respectively. 

But goat flock size report in this study was lower than the report of Grum (2010) for Short 

Eared Somali goat population (32.8) and but higher than the report of Mahilet (2012) for East 

Hararghe Zone with average flock size of 8.12. 
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Table 4. Average livestock composition in the study area 

Livestock              Districts Mean±SE Overall  

 Tach gayint Ebinat  

Cattle  3.46±0.202 4.04±0.310 3.75±0.185 
Goat  10.06±0.710 14.33±1.043 12.19±0.654 
Sheep  3.77±0.365 4.89±0.430 4.49±0.310 
Donkey  1.33±0.083 1.32±0.095 1.32±0.063 
Horse  0 1.00±0.000 1.00±0.000 
Chicken  2.14±0.199 3.26±0.295 2.77±0.202 
Mule  1.00 1.00 1.00±0.000 

 

4.4. Goat Ownership in the Family  

Goat ownership within the family and ways of acquiring goat in the study area is indicated in 

Table 5. Majority of goats in a household was owned by the whole family. This shows that 

whole the family as a system had livestock property right. The result was comparable with that 

of Belete (2013), who reported that only small proportion of the flock was owned by the 

husband or wife. Majority 88.9% of the respondents informed the source of base populations 

to start goat rearing was purchased from neighboring farms or markets. The remaining (11.1) 

percents of source were from development projects as gift, loan and as a gift from relatives or 

friends. 

Table 5 .Goat ownership of the family and ways of acquiring goat in the study area 
 

Member of household own goat District N (%)  Overall  

 Tach Gayint Ebinat  

Husband  3(4.15) 5(7.0) 8(5.5) 
Wife  3(4.2) 11(15.3) 14(9.7) 
Whole family 63(87.5) 56(77.8) 119(82.7) 
Son 3(4.15) 0 3(2.1) 

ways of acquiring goat    
Gift  2(2.8) 14(19.4) 16(11.1) 
Purchase  70(97.2) 58(80.6) 128(88.9) 

N=number of respondents 
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4.5. Trend of major livestock population and communal grazing land 

Trend in livestock population and communal grazing in the last ten years in the study area is 

presented in Table 6. As the study shows the livestock populations in both districts had in a 

decreasing trend for the past decade. The possible reasons of decline according to respondents 

were  mainly  shortage  of  feed (scarcity  of  grazing  land and decreasing the size of 

communal grazing land), frequent occurrence of disease related with an erratic rainfall and 

long dry seasons, frequent selling of animals due to crop failure and poor veterinary services. 

The finding is similar with the report of Tesfaye et al. (2012), who reported number of 

indigenous Arsi-Bale goats showed a decreasing trend. However, Tesfaye (2009) reported the 

majority of the farmers in Metema district reported an increasing trend in cattle and goat 

population may be indicating the current decline in feed resource as compared to decades ago.  

Table 6. Trend of major livestock population and communal grazing land in the study area 

  Districts      

Livestock                    Tach Gayint                  Ebinat  

 I D S I D S 
 N (%) N (%) N (%) N (%) N (%) N (%) 

Goat  14(19.4) 44(61.1) 14(19.4) 21(29.2) 34(47.2) 17(23.6) 
Cattle 7(9.7) 60(83.3) 5(6.9) 9(12.5) 53(73.6) 10(13.9) 
Sheep  - 68(94.4) 4(5.6) 5(6.9) 58(80.6) 9(12.5) 
Communal grazing 2(2.8) 66(91.7) 4(5.6) 2(2.8) 62(86.1) 8(11.1) 

I=increase; D=decrease; S= stable; N= number of respondents 

4.6. Goat Flock Structure  

The flock owner determined the composition of the flock on the basis of breeding objective, 

economic and management considerations. Goat flock structure by age and sex in the study 

area is presented in Table 7. The distribution by age and sex follow similar trend between the 

two districts. Breeding does represent the largest proportion of the total population, while 

breeding bucks of the same age accounted for only 7.46% of the population. The  results  of  

group discussion  revealed  the  reason  for  lower  proportion of  males to be  due  to sale of 

male goats as a source of income, slaughtered  for different cultural and religious ceremonious 

than females.  
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The higher proportion of females is attributed to the practice of retaining females for breeding. 

The higher proportion of breeding females in the flock was in agreement with the report from 

Bati, Borena and Short eared Somali goat population (Hulunim, 2014) and Tesfaye (2010), 

who reported for indigenous Arsi-Bale goat population.  

The lower proportion of young male kids as compared to young female kids in the study area 

was due to the tradition of marketing young buck male at early age. However, according to the 

key informants report, in rare circumstances, high quality bucks (bucks that fulfill the selection 

criteria of farmers) were retained in the flock for breeding purpose. The ratio of breeding male 

greater than 1 year to breeding female counterparts was 1:3.89. This result was in agreement 

with the result of Alubel (2015) who reported 1:4, 1:4 and 1:5 in Ziquala and Lay Armachiho 

districts of Amhara region and Tanqua Abergelle district of Tigray region, respectively.  

Generally, the present study revealed that the flock structure of indigenous goat found in the 

study area was mainly based on maintaining large number of female goats. The probable 

reason might be due to cultural practice of selling and slaughtering of male goats and need of 

keeping of high proportion of female goats, imply the production of larger number of female 

kids for the increment of goat number and continuity of the production and use.
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Table 7. Goat flock structure in the study area 

Goat flock structure   Tach Gayint   Ebinat   Overall  
N        Mean ±SE           %  N Mean±SE % N Mean±SE % 

< 6 month male kids 85 1.33±0.14 11.74 111 1.72±0.17 10.76 196 1.53±0.11 11.16 
< 6 month female kids 98 1.52±0.14 13.53 170 2.35±0.19 16.47 268 1.94±0.12 15.30 
Male 6 month to 1 year 68 1.41±0.12 9.39 92 1.75±0.13 8.91 160 1.58±0.09 9.11 
Female 6 month to 1 year 103 1.97±0.15 14.23 153 2.51±0.19 14.83 256 2.24±0.12 14.57 
Male>1 year (Intact) 56 1.05±0.07 7.73 75 1.33±0.08 7.26 131 1.19±0.05 7.46 
Female>1 year (Intact) 288 3.91±0.24 39.78 397 5.37±0.39 38.50 685 4.64±0.24 39.00 
Castrated male 26 1.12±0.12 3.60 34 1.25±0.11 3.29 60 1.19±0.08   3.40 
N= number of respondents 
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4.7. Weaning Practices 

Weaning  is  the  time  when  kids  stop  feeding  on  liquid  milk  or  milk  replacer.  After 

weaning, kids depend entirely on dry feed.  This change has to be gradual to avoid losses due 

to faulty feeding management (Girma and Alemu, 2008). Suckling was totally unrestricted in 

all of the sample households in the study area. Kids were naturally weaned when they were 

unable to get milk from their dam in different months based on the mothering ability of the 

dams. There is little information on effect of unrestricted suckling on the performance of 

indigenous goat. The findings of this study showed that from the farmers who practice 

weaning, majority of them wean their kids 4-5 months age, whereas in Ebinat 50% of farmers 

were practiced weaning within 3-4 months this indicates in Ebinat the farmers have awareness 

about early weaning than Tach Gayint (Table 8). The result of this study was not in agreement 

with that report by Alefe (2014) in Ogaden area where the majority practiced early weaning 

(<3 months). This finding indicates that most of the respondents are not quite aware of the 

importance of early weaning. 

Table 8.  Weaning age of kid in the study area 

Weaning age Tach Gayint  Ebinat   Overall  
N                  % N % N % 

3-4 month 10 13.9 36 50 46 31.9 
4-5 month 29 40.3 27 37.5 56 38.9 
>5 month 33 45.8 9 12.5 42 29.2 

 

4.8. Goat Housing Systems 

Type of house for goat in the study area was shown in Table 9. Good  housing  enhances    

production  by  reducing  stress,  disease  hazards  and  making  management  easier (Dejen, 

2010). Farmers in both districts had good awareness on importance of housing for rearing of 

goat. They kept their goats in shelter (house) throughout the year in the night to protect them 

from cold, rain, predators and fear of thefts. This is in agreement with report of Hizkel (2017) 

who noted that the majority of the farmers across the study district housed their sheep during 

the night in southern Ethiopia. 
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In the study area, goats were housed in different ways. The most dominant housing system in 

the study area was separate house followed by family house and yard but majority of the 

respondents in Tach Gayint district housed goats with in family house, followed by separate 

house and yard. The average result of separate house in the current study was in agreement 

with Bekalu (2014) who found that majority of farmers in west Gojjam were housed goats in 

separated house.  Based on the group discussion farmers have been given special attention for 

pregnant animals, young kid and weak/sick animals by providing neat and clean house 

because these groups of goats are the most vulnerable for damage by other animals.  

Table 9.Type of house for goats in the study area  

Type of house                          District    
     Tach gayint         Ebinat  Overall  

N                  %  N % N % 
In family house 40 55.6 11 15.3 51 35.5 
Separate house 28 38.8 56 77.8 84 58.25 
Yard 4 5.6 5 6.9 9 6.25 
 

4.9. Feed Resource Availability and Grazing practice  

4.9.1. Feed resource availability 

Feed resources commonly used in the study area in dry and wet seasons are presented in Table 

10. The quantity and quality of feed resources available for animals primarily depends upon 

the climatic and seasonal factors (Zewdu, 2008). The main feed resources available to goat in 

the study area were natural pasture, shrubs and bushes, crop residue, fallow land and hay in 

both seasons. The major feed resources during wet season, in both districts were natural 

pasture followed by shrubs and bushes and fallow land. The main feed resources during dry 

season were the same as these in wet season except the third rank in wet season substituted by 

crop residues in the dry season in Tach Gayint district, while in Ebinat district the major feed 

resources in the dry season were natural pasture followed by crop residue and shrubs and 

bushes.  
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This result was in line with the studies conducted in Bati, Borena and short eared Somali goats 

(Hulunim, 2014) and West Gojjam (Bekalu, 2014) which indicated that natural pasture was the 

main feed source for goats. This result showed that the respondents mainly rely on natural 

pasture as source of feed for their goats.  

Almost all respondents mentioned that they faced serious feed shortage. The reasons for feed 

shortage were primarily attributable to shrinkage and decline in productivity of the grazing 

lands. The  available natural grazing and browsing area were rapidly decreasing due  to  the  

increasing  human  population  and  the  demand  for  cropland. Drought was the second major 

challenge which was identified by the respondents, which cause feed shortages especially in 

the months between February and June. Feed shortage in both seasons limits productivity of 

goat and it was further deteriorated due to the absence of awareness and practice of feed 

conservation techniques. This finding was in disagreement with that reported by Tesfaye 

(2009), who reported feed shortage is not a limiting factor for productivity of goats in Metema 

district. This might be due to the availability of enough feed or good range condition which 

was more likely good in Metema area.  

Table 10.  Feed resources in dry and wet season as ranked by respondents in the study area   

 

Feed resources and season            Tach Gayint Ebinat  
 1st  

rank 
2nd 

rank 
3rd rank Index  1st  

rank 
2nd 

rank 
3rd 
rank 

Index  

Wet season         
Natural pasture 51 16 2 0.43 46 24 3 0.44 
Established pasture 0 0 3 0.007 0 0 3 0.007 
Hay  1 0 8 0.03 0 1 10 0.03 
Shrubs and bushes 20 53 1 0.39 24 45 0 0.38 
Crop residues 0 2 17 0.05 0 2 17 0.05 
Fallow land 0 1 41 0.10 2 0 39 0.10 
Dry season         
Natural pasture 50 18 4 0.44 48 6 2 0.37 
Established pasture 0 0 3 0.007 3 0 2 0.02 
Hay 0 3 22 0.07 7 6 24 0.13 
Shrubs and bushes 0 3 37 0.10 3 16 31 0.17 
Crop residues 22 48 1 0.37 11 39 10 0.28 
Fallow land 0 0 2 0.004 0 0 0 0.00 
By product 0 0 2 0.004 0 3 2 0.02 
Concentrate 0 0 1 0.002 0 2 1 0.01 
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4.9.2. Grazing practice  

Management of goats with respect to grazing was different for dry and wet seasons. As 

indicated in Table 11, during the dry season the majority of goat owners practiced free 

grazing, whereas some of the farmers practiced partly herded grazing. The result is congruent 

with the findings of Bekalu (2014). In wet season when there were standing crops in the fields 

the farmers preferred to practice fully herded grazing in order to protect crop damage in the 

study area. This finding was contrast to Belete (2009), who reported that during dry season 

majority of households tether animals and in wet leave them for free grazing. 

Table 11. Grazing method practiced in the study area 

Grazing method  Tach Gayint N (%) Ebinat N (%) Overall N (%) 
D.S              W.S  D.S W.S D.S W.S 

Free grazing 55(76.4)) 10(13.9) 48(66.7) 9(12.5) 103(71.5) 19(13.2) 
Partly herded grazing 15(20.8) 9(12.5) 20(27.7) 12(16.7) 35(24.3) 21(14.6) 

Fully herded grazing 2(2.8) 53(73.6) 4(5.6) 51(70.8) 6(4.2) 104(72.2) 
D.S=dry season, W.S=wet season  

4.10. Herding 

A good understanding of the community herding practices is crucial to bring sustainable 

improvement in the smallholders flock through community-based strategies (Sölkner-

Rollefson, 2003). The main objective of herding is to prevent goat from damaging crops, theft 

and predators. In the study area goats were herded with different livestock (Table 12). It was 

shown that goat was majorly kept with other livestock together followed by with sheep in the 

study areas. The results of the study further indicates that most of the respondents preferred to 

graze their goats with other species of livestock, while some of them took to graze their goats 

alone. In the study area majority of the respondents herd their goats separated from kids 

mainly to protect kids from attack by predators (fox, heyna and dog) and to protect the does 

from losing their weight. This finding was different from the report of Tesfaye (2010), who 

reported that about 52% of goats in Shalla districts keep mixing kids with adult.  
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Table 12. Herding mechanisms of goats in the study area 

               Districts   Overall  
Herding  Tach Gayint  Ebinat  
 N % N % N % 
Goat flock herded as         
Together with cattle 1 1.4 6 8.3 7 4.9 
Together with sheep 25 34.7 31 43.1 56 38.9 
All herded together  40 55.6 22 30.6 62 43.1 
Goat herded separately 6 8.3 13 18.1 19 13.1 
Goat herded as       
Male and female separated 0 0 1 1.4 1 0.7 
Kids are separated 61 84.7 62 86.1 123 85.4 
All classes of goat herded together 11 15.3 9 12.5 20 13.9 
Way of herding       
Goat of a household run as a flock 43 59.7 46 63.9 89 61.8 
Goat of >1HH mix together 29 40.3 26 36.1 55 38.2 
Average no of HHMG       
2HH 19 26.4 16 22.2 35 63.6 
3HH 10 13.9 9 12.5 19 34.5 
>3HH   1 1.4 1 1.9 
     N= Number of respondents, HHMG=household mixed goats                  

4.11. Purpose of Keeping Goat  

Table 13 shows the purpose of keeping goats and their respective rank by study areas. Better 

understanding of the purposes of keeping goats is a prerequisite for defining breeding goals 

(Jaitner et al., 2001). In the study area, goats were kept for cash income as a primary and for 

meat as a secondary purpose. In the study area manure of goat was used as a fertilizer but the 

index was small. This finding was similar to the study of Tesfaye (2009) in Metema area. This 

implies that sale of goats to generate cash constitute the primary purpose among others to rear 

flocks. None of the respondents kept goats for milk in the study area, which is different from 

the finding by Solomon (2014) who noted that milk production was ranked as the second most 

important role of goat in Abergelle, indicating the difference in tradition between communities 

in using goat milk as a source of food. 
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Table 13.Purpose of keeping goat in the study area    

Purpose of keeping  goat Tach Gayint Ebinat  
 Index  Index  
Cash income 0.49 0.49 
Milk  0 0 
Manure  0.07 0.06 
By-product 0.04 0.04 
Social status 0.02 0.02 
Meat  0.31 0.32 
Ceremonies  0.06 0.06 

4.12. Castration and culling  

Castration of goats and culling practice in the study area is indicated in Table 14. The majority 

of farmers castrate goats for different purposes. This result was in line with the study of 

Mahilet (2012) in East Hararghe Zone of Ethiopia, where majority of respondents reported to 

castrate male animals. In the study area, castration was primarily practiced to improve the 

fattening potential and acquire better price by selling fattened goats. The other reason was to 

avoid unnecessary mating even though the respondents were small. Similar to this study, 

Solomon (2014) described that fattening was the most important reason of castration in 

western lowland goat keeper of Amhara region. Castration was usually done for fattening a 

buck to get high price by selling fattened animals or incomes for home consumption, but it has 

not been recognized as a method of preventing undesired breeding by most of the respondents. 

The practice of castration reported in both districts would be good for implementing village 

level selection through avoiding of mating of unwanted bucks and it would also increase the 

value of culled bucks.   

Age of castration of goats by majority of the respondents in the study area was greater than 6 

months. In the study area most of the respondents were providing their castrated goats with 

supplementary feeds like food waste, wheat bran, grain, salt and local brewery by-products 

(“Attela”) for about 1-2 weeks. In Ebinat district, the majority of farmers use modern method 

using Burdizzo for castration and the rest used traditional methods.  However, in Tach Gayint, 

majority of farmers use traditional method and few use modern method. These differences 

may be due to the availability of veterinary clinic within the vicinity in most places in Ebinat 

district.  
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In line with this, Belete (2013) reported that farmers mostly took their animal to nearby 

veterinary clinic to be castrated by burdizzo in Bale zone. According to the goat owners in the 

traditional system, they used local materials such as wood, hammer, and stone (traditionally, 

“Allolo”). Similar to this study, Seifemichael (2013) indicated that the most common method 

of castration in Amibara and Gewane districts were traditional castration. 

Culling in goat flock is an important tool for the development of a good flock. It helps to 

remove undesired animals and individual closest to the ancestors (Girma and Alemu, 2008). 

The majority of farmers in the study area were practiced culling of goats due to various 

reasons. In both study districts, the reasons for culling of goats was old age, health problem 

and unwanted physical characteristics including colors in their order of importance. This result 

was in agreement with the finding of Demissie et al. (2014), who reported that health problem 

was the primary reason of the farmers for culling of goats in East Gojjam Zone of Ethiopia. 

Group discussion with the participants also confirmed that farmers cull their goat for old age, 

seriously sick animals, infertile females and animals with unwanted color. Overall, the mean 

culling age for goats in the study area was 6.39±0.107 and 7.81±0.067 years for male and 

female goats, respectively. 
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Table 14. Castration of goats and culling practice in the study area 

Parameters              Districts  
 Tach Gayint Ebinat  Overall  

 
7.81±0.067 

Average culling age (Mean±SE)     
Female 7.91±0.100 7.71±0.089 
Male 6.11±0.179 6.67±0.110 6.39±0.107 
 N % N % N % 
Do you castrate       
Yes 49 68.1 46 63.9 95 66.0 
No  23 31.9 26 36.1 49 34.0 
Reason for castration       
To fatten and sale 43 87.8 34 74 77 81.1 
To control unwanted breeding 6 12.2 10 21.7 16 16.8 
To tame them 0 0 2 4.3 2 2.1 
Age of castration       
<3month 0 0 0 0 0 0 
3-6 month 7 14.3 2 4.3 9 9.5 
>6 months 42 85.7 44 95.7 86 90.5 
Castration methods       
Traditional 37 75.5 14 30.4 51 53.7 
Modern  12 24.5 32 69.6 44 46.3 
Do you practice culling       
Yes  52 72.2 56 77.8 108 75.0 
No  20 27.8 16 22.2 36 25.0 
Reason of culling       
Age  30 57.7 18 32.1 48 44.4 
Unwanted physical characteristics  7 13.5 10 17.9 17 15.7 
Sick  8 15.4 25 44.6 33 30.6 
Reproductive problem 5 9.6 2 5.6 7 6.5 
Physical defect 2 3.8 1 1.8 3 2.8 
     N= Number of respondents 

4.13. Fattening 

About 75% of the respondents in the study area were practicing fattening (Table 15). Farmers 

with large flock size do have the potential to retain male bucks for subsequent castration and 

fattening. Poor farmers sell younger males at earlier age. Respondent in the study area use 

natural pasture as main fattening feed followed by crop residues. Respondents in the study 

areas practice fattening during both seasons.  
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In the study area, fattening is 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 aim to specific market (holiday market). Majority 

of the respondents in the study area fatten goats within 3-4 month followed by <3 month and 

4-6 month. But according to Mahilet (2012) most farmers in Meta, Babbile and Gurawa 

districts of east Hararghe zone fattened their goats in the range between 6 months to 1 year. 

Table 15. Fattening practices in the study area 

Practices    Districts   Overall  
Tach Gayint  Ebinat   

 N % N % N % 
Do you practice fattening       
Yes  60 83.3 48 66.7 108 75.0 
No  12 16.7 24 33.3 36 25.0 
Feeds for fattening       
Natural pasture 9 75.0 15 62.5 24 66.7 
Crop residues 3 25.0 7 29.2 10 27.8 
Concentrate  0 0 2 8.3 2 5.5 
Season of fattening       
Wet season 7 58.3 8 33.3 15 41.7 
Dry season 5 41.7 16 66.7 21 58.3 
Fattening duration       
<3month 3 25.0 8 33.3 11 30.6 
3-4month 9 75.0 12 50.0 21 58.3 
4-6month 0 0 4 16.7 4 11.1 

N=number of respondents 

4.14. Management of Breeding Goat in the Study Area  

Buck management and its selection practices in the study area are shown in Table 16. In the 

study area, majority of the respondents (88.2%) reported to practice selection of breeding male 

and female goats. This result was in line with Belete (2013) who indicated majority of the 

respondents practiced selection of males and females goats in Bale zone. From the total 

respondents majority of the farmers use family history to select breeding goat and around 2/3 

of respondents have ability to fix age at first mating for female and male.  In the study area, 

4/5 of the respondents have their own breeding male in their flocks, while the rest did not. This 

result indicates that the probability of mating related goats within the flock were higher. 
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This result was in agreement with the finding of Solomon (2014) who indicated higher 

proportions (86.67 %) of Abergelle goat keepers had their own buck. Household who have not 

their own bucks have used neighboring bucks. Those farmers who did not own breeding buck 

indicated that their doe were mated with breeding buck from other flock during communal 

grazing. The majorities of respondents’ did not practiced special management of buck and the 

remaining few provided supplementary feeds such as crop residues, salt and food leftover. The 

purpose of keeping bucks was for breeding and socio cultural reasons followed by for 

breeding and fattening and for breeding only. According to the key informants report during 

group discussion, none of the farmers in the study area had no cross or exotic breed. 

Table 16. Buck management and its selection practices in the study area 

Parameters                         Districts  Overall  
 Tach Gayint Ebinat  
 N % N % N % 
Do you practice selection  
of male and female 

      

Yes  55 76.4 72 100 127 88.2 
No  17 23.6 0 0 17 11.8 
Do you use family history  
to select breeding goat 

      

Yes 66 91.7 64 88.9 130 90.3 
No 6 8.3 8 11.1 14 9.7 
Do you fix age at first mating f 
or female and male 

      

Yes 41 56.9 44 61.1 85 59 
No 31 43.1 28 38.9 59 41 
Do you have a breeding buck       
Yes  55 76.4 59 81.9 114 79.2 
No  17 23.6 13 18.1 30 20.8 
If didn’t have buck how do you mate       
Neighbor  16 94.1 10 76.9 26 86.7 
Buy from market  1 5.9 3 23.1 4 13.3 
Is there special management for breeding buck       
Yes 1 1.4 5 6.9 6 4.0 
No  71 98.6 67 93.1 138 96.0 
Purpose of keeping breeding buck       
Breeding and fattening 26 36.1 30 41.7 56 38.9 
Breeding only 0 0 1 1.4 1 0.7 
Breeding and socio cultural reasons 46 63.9 41 56.9 87 60.4 
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Majority of the respondents (97.2%) in the study area were practicing uncontrolled mating 

(Table 17). The finding was in agreement with the report of Solomon et al. (2010) which 

indicated respondents in Metema district almost entirely uses uncontrolled breeding. This 

finding was not in agreement with the result of Grum (2010) who reported that 96.7% of the 

respondents were practiced controlled mating in short eared Somali goat population. The main 

reasons of uncontrolled mating were in which the flocks of different households browse 

together followed by lack of awareness about the effect of inbreeding and insufficient number 

of bucks. According to Kosgey (2004), an advantage of natural uncontrolled mating is that it 

allows for all year round breeding. On the other hand, uncontrolled mating together with small 

flock sizes and poor/absent record keeping on pedigree are expected to result in severe 

inbreeding and higher inbreeding coefficient in the successive generations (Saico and Abul, 

2007).  

About 73.6% of the respondents in Tach Gayint were able to identify the sire of their kids’ to 

be significantly higher than in Ebinat district (44.4%). The main identification methods are 

identifying the male that the does herd and housed and similarity with the existing breeding 

male in the flock and by color of kid and buck. Almost all respondents in the study area 

unintentionally allowed their does to be served by other bucks and allow their buck to serve 

other does. The primary reason for this was  bucks run  with  does  throughout  the  year  and  

the  flock  was  mixed  with  neighboring  household’s  flock  during  communal grazing and 

watering. Majority of the respondents in the study area did not prevent when closely related 

breeding male and female mate to each other and even they were not aware about the 

consequence of mating of closely related animals. 
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Table 17. Types of mating practiced in the study area 

                    Districts  Overall  

Parameters  Tach gayint  Ebinat  
 N % N % N % 
Type of mating practice       
Control  0 0 4 5.6 4 2.8 
Uncontrolled  72 100 68 94.4 140 97.2 
Reason of uncontrolled       
Goat graze or browse together 57 79.2 55 80.9 112 80.0 
Lack of awareness 8 11.1 9 13.2 17 12.1 
Insufficient number of bucks 7 9.7 4 5.9 11 7.9 
Do you identify sire of kid       
Yes  53 73.6 32 44.4 85 59.0 
No  19 26.4 40 55.6 59 41.0 
Do you allow mating of 
closely related goats 

      

Yes  61 84.7 61 84.7 122 84.7 
No  11 15.3 11 15.3 22 15.3 
Do you allow your buck to 
serve others and vice versa 

      

Yes  72 100 69 95.8 141 98.0 
No  0 0 3 4.2 3 2.0 
Do you allow your does to 
be served by others 

      

Yes  72 100 69 95.8 141 98.0 
No  0 0 3 4.2 3 2.0 
N=number of respondents  

4.15. Selection criteria for breeding doe  

Selection is the prerequisite to replace stocks by considering its own and ancestral 

morphological and production characteristics. Selection criteria of breeding doe in the study 

area are presented in Table 18. The most important selection criteria for breeding does in both 

districts were appearance (body size) and littre size as a first and second rank with different 

indexes, but the third rank was age at sexual maturity for Tach Gayint and color for Ebinat 

district.  This  result was  in  line  with  the  result  of  Mahilet  (2012)  who  reported  that 

appearance was considered as the first reasons for doe selection in East Hararghe zone of 

Ethiopia. This appearance may indicate the appropriate frame for dairy doe and mothering 

ability.  
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Breeding programs should be geared towards top ranked traits and management practices such 

as better feeding and health should go in line with genetic improvement programs. 

Table 18. Selection criteria for breeding doe as ranked by respondents in the study area  

                                     Districts  
Selection Criteria               Tach Gayint  Ebinat    
 R1 R2 R3 Index R1 R2 R3 Index 
Color  1 11 22 0.11 2 24 22 0.18 
Body size 45 5 2 0.34 52 1 4 0.378 
Maternal history 3 4 5 0.05 1 5 2 0.03 
Age at sexual maturity 3 26 18 0.184 1 20 19 0.14 
Kidding interval 0 9 8 0.06 3 10 6 0.08 
Littre size 17 14 12 0.21 13 12 18 0.19 
Milk yield 3 2 3 0.038 0 0 1 0.002 
Temperament  0 0 2 0.004 0 0 0 0.00 
Walk ability 0 1 0 0.004 0 0 0 0.00 
R1, R2 and R3=rank1, rank2 and rank3 respectively 

4.16. Selection Criteria for Breeding Bucks 

As  indicated in Table 19, traits like body size,  growth  rate and color were  considered as the 

three important traits as observed in the ranking indexes in both study areas and these traits 

were given due emphasis in selecting breeding buck. This study further confirmed the 

importance of considering trait like coat color type which shows the social acceptance of some 

colors besides production traits in designing sustainable breeds improvement strategies.  

This result was in line with Belete (2009) and Mahilet (2012) who stated that body appearance 

was the major criteria to select breeding buck in Bale and east Hararghe zones of Oromia 

region, Ethiopia. 
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Table 19. Selection criteria for breeding buck in the study area 

                                              Districts  
Criteria                   Tach Gayint                            Ebinat  
 R1 R2 R3 Index  R1 R2 R3 Index  
Color  5 19 33 0.2 3 30 26 0.22 
Body size 49 14 5 0.42 56 9 5 0.44 
Fertility  0 1 1 0.007 0 0 0 0.00 
Maternal history 0 0 2 0.004 0 4 0 0.02 
Libido  2 1 7 0.035 1 1 7 0.03 
Growth rate 16 36 16 0.311 12 27 30 0.28 
Adaptation  0 1 6 0.019 0 1 4 0.01 
Walk ability 0 0 1 0.002 0 0 0 0.00 
Horn  0 0 1 0.002 0 0 0 0.00 
R1, R2 andR3= rank1, rank2 and rank3 respectively 

4.17. Trait preferences of goat (both sex) in the study area 

Trait preferences of goats in the study area are indicated in Table 20. Breed  and  trait  

preferences  are  useful  to  make  better  informed  decisions  in  developing interventions to 

improve the contribution of goat to livelihoods of their owners. Adaptive  traits such  as 

tolerance to diseases  and  feed  shortage resistance  were  given  high  emphasis  in selecting 

replacement stocks in both districts. Thus, size, disease resistance and adaptability for feed 

shortage were the most important preferred traits in their order of importance by the Tach 

Gayint respondents with an index of 0.28, 0.22, 0.13 and 0.12, respectively, whereas disease 

resistance, adaptability for feed shortage, body size and adaptability traits were the preferred 

traits in their order of importance in Ebinat district. This shows survivability traits were the 

most preferred and important traits than production traits by the respondents because of feed 

shortage and disease occurrence were the main constraints of goat in the study area. Besides, 

the more emphasis given by the respondents for survivability traits indicates the presence of 

high variations for these traits in the goat populations of the study area with the feature of 

tropical savanna climate. This finding was in contrast to Alefe (2014) in Denan district of 

Shebelle zone, Ethiopia Somali region, Ethiopia on which the respondents were given more 

emphasis for meat quality, milk yield, coat color and size of goats in their order of importance. 
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Table 20. Trait preferences of goats in the study area 

Traits                 Tach Gayint  Ebinat   

 R1 R2 R3 Index R1 R2 R3 Index 

Disease resistance 23 11 6 0.22 15 30 2 0.25 
Body size 15 35 4 0.28 14 13 7 0.17 
Feed shortage resistance 8 12 5 0.12 19 11 9 0.21 
Coat color 5 0 10 0.06 4 6 3 0.06 
Adaptability 9 8 12 0.13 11 10 12 0.15 
Reproductive rate 6 5 12 0.09 1 2 11 0.04 
Longevity 2 0 0 0.014 0 0 12 0.03 
Drought resistance 4 1 23 0.086 8 0 16 0.09 

R1, R2 and R3= rank1, rank2 and rank3 respectively 

4.18. Effective Population Size and Rate of Inbreeding 

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

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

genetic  diversity (Falconer and MacKay, 1996; Jaitner et al., 2001; Kosgey, 2004). However, 

communal herding practice by many of the goat owners in both production systems of the 

study areas allow breeding females to mix with males from other flock and this can minimize 

the risk of inbreeding by increasing the effective population size (Jaitner et al., 2001) 

The effective population size (Ne) and the rate of inbreeding (∆F), calculated for goats of Tach 

Gayint and Ebinat districts are presented in Table 21. When goat flocks of household were 

mixed, ∆F for goat in Tach gayint and Ebinat districts were 0.0026 and 0.0019, respectively. 

This was lower than maximum acceptable level of 0.063 (Armstrong, 2006), which is 

attributed to the use of communal herding, early castration of undesired males and rotational 

use of breeding buck. Therefore, mixing goat flocks is recommended in this study to decrease 

the rate of inbreeding by increasing the effective population size. 
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Table 21. Effective population size and rate of inbreeding of goats flock in the study area 

District   When flocks are mixed 
 Nm NF Ne ∆F 

Tach Gayint  56 288 187.52 0.0026 
Ebinat  75 397 252.33 0.0019 
 

4.19. Major Constraints of Goat Production in the study area 

Identification  of  major  constraints  for  a  given  farm  animal  production  in  a  given  area  

is a prerequisite to plan appropriate intervention strategies. The major constraints of goat 

production in the study area were feed shortage, disease and parasite problems, lack of 

superior genetic resources, lack of extension service, drought and predators (Table 22). Based 

on the current study result disease and parasite prevalence (index=34), drought (index=0.33) 

and feed shortage (index=0.18) were the first, second and third major constraints, respectively 

for goat production in Tach gayint district. In agreement with this, Tesfaye (2009) in Metema 

and Tsedeke (2007) were reported that disease and parasites were the major constraints of 

goats. On  the  other  hand, feed  shortage  (index=0.39),  diseases  and parasite prevalence  

(index=0.3) and  drought  (index=0.188) were the major constraints for Ebinat district. This 

result was in line with the result of Belete (2009), who noted feed and grazing land shortage 

were the most limiting constraint in small ruminant production in Gomma district of Jimma 

Zone followed by disease and parasite. The major causes of feed shortages were increase 

human population followed by drought, poor grazing lands, stocking density and area closures 

in both districts. Low genetic potential of the goat population was ranked lowly in the study 

area. This might be due to lack of awareness of goat owners about genotype. 
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Table 22.Major constraints of goats production in the study area 

    Districts      
Criteria    Tach Gayint   Ebinat    
 R1 R2 R3 Index R1 R2 R3 Index  
Drought 31 21 9 0.33 12 8 29 0.188 
Feed shortage 13 10 19 0.18 44 12 11 0.39 
Water shortage 0 5 3 0.03 2 3 1 0.03 
Disease incidence 26 26 17 0.34 12 43 9 0.3 
Lack of superior genotypes 0 1 2 0.009 0 0 3 0.007 
Market problem 0 4 1 0.022 0 0 0 0.00 
Predator 2 4 19 0.08 2 5 19 0.08 
Lack of extension service 0 1 2 0.009 0 1 0 0.005 

R1, R2 and R3= rank1, rank2 and rank3 respectively 

4.19.1. Major goat diseases in the study area 

Diseases have numerous negative impacts on productivity of herds and some of these are 

death of animals, loss of weight, slow down growth, poor fertility performance and decrease in 

physical power (CSA, 2012). Major goat diseases (based on index values) and as mentioned 

by respondents in Tach Gayint and Ebinat districts are presented in Table 23 and 24 

respectively. Farmers of the study area were able to identify the types of diseases affecting 

their animals by recognizing the common symptoms through experience. According to the 

group discussion, majority of goat disease problems occurred during the dry season, which 

could be due to feed and water shortage and subsequent poor body condition. The major 

diseases that affected productivity of goats in the area include diarrhea, anthrax, goat pox, goat 

mites and pneumonia. The major diseases occurred frequently in Tach Gayint district were 

diarrhea followed by anthrax, goat pox and pneumonia with index of 0.35, 0.29, 0.173 and 

0.065 respectively. While in Ebinat the major diseases were anthrax (0.317), diarrhea (0.297) 

and goat mites (0.098). The study was in agreement with the finding of Demssie et al. (2014) 

who reported anthrax to be the most common disease as reported by the majority of farmers in 

Enebse Sar Midir district. 

When the goats were sick, majority of smallholder farmers reported that they have taken them 

to a veterinary center though most farmers are not aware of isolating sick animals from healthy 

animals. Few of the respondents’ treats their goats with traditional medicines.  
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According to farmers in both districts (93%), government animal health posts were the main 

sources of veterinary services. With regard to access to veterinary service, majority of the 

households (79%) in the study area got access for veterinary service easily in their nearby area. 

All of the households in the study area treat their animals with payment. This result was in line 

with Demssie et al. (2014) who reported that all respondents treated goats with payment in 

East Gojjam zone. About 61% of the respondents in the study area have got vaccine for their 

goats. But, the vaccination was given when there was an outbreak or after certain animals were 

died. Only 11 and 17% of Tach Gayint and Ebinat districts respondent, respectively reported 

that vaccination were given before disease outbreak. 

Table 23. Major goat diseases according to their occurrence ranked by respondents in Tach 
Gayint district   

Local names  Scientific names                  Tach Gayint   
  R1 R2 R3 Index  
Kizen  Diarrhea 44 8 4 0.35 
Kurba Anthrax 13 34 18 0.29 
Fentata  Goat pox 5 15 29 0.173 
Afemaz FMD 1 4 16 0.063 
Yesanba Mich  Pneumonia 6 4 2 0.065 
Nfit Pasturolosis 3 2 2 0.034 
Kimazer Goat mites  3 1 0.016 
Bariz    2  0.009 
Table 24. Major goat diseases according to their occurrence ranked by respondents in Ebinat 
district   

Local name Scientific name Ebinat 

R1 R2 R3 Index  

Kurba  Anthrax 28 19 15 0.317 

Tekmat /kulkul  Diarrhea 25 19 15 0.297 

Nfit  Pasturolosis 2 6 3 0.048 

Fentata  Goat pox 3 14 25 0.146 

Kimazer  goat mites 7 7 8 0.098 

Sal Lung warm 2 1  0.019 

Afemaz FMD 2 5 4 0.046 

Mich Pneumonia 2  1 0.016 

Atin  1 1 1 0.013 

R1, R2 and R3= rank1, rank2 and rank3 respectively 
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4.19.2. Major causes of mortality of goat 

The  major  causes  for  death/loss  of  goat  in  study  area is presented  in Table  25.  

According to the respondent’s disease, predator and nutritional deficiency were the major 

reasons for reduction of number of goat in the study area.  In Ebinat district, the major causes 

for death of goat are nutritional deficiency (index =0.4), predator (index=0.34) and diseases 

and parasites (index=0.18) were ranked as 1st, 2nd and 3rd, respectively. Also in Tach Gayint 

district, the major causes were diseases and parasites (index = 0.41), predator (index =0.31) 

and nutritional deficiency (index=0.18) were ranked 1st, 2nd and 3rd, respectively. This result 

was in line with Belete (2009) who indicated that diseases and parasites were the major causes 

of death of small ruminant in Jimma zone. 

Table 25. Major causes of mortality/loss of goat as ranked by respondents in the study area 

Causes              Tach Gayint  Ebinat  
R1 R2 R3 Index  R1 R2 R3 Index 

Diseases and parasite 36 20 5 0.41 7 14 18 0.18 
Nutritional deficiency 6 11 28 0.18 35 16 7 0.4 
Mechanical causes 0 1 3 0.014 1 0 0 0.008 
Predators 18 23 15 0.31 17 26 17 0.34 
Undetermined 0 1 4 0.016 0 2 6 0.028 
Ecto parasites 2 6 7 0.07 0 2 12 0.044 
R1, R2 and R3= rank1, rank2 and rank3 respectively 

4.20. Reproductive performance  

Good reproductive performance is a prerequisite for any successful livestock production 

program. Reproductive performance of goat in the study area is indicated in Table 26. 

 4.20.1. Age at first service (mating) 

According to respondents, the overall average (Mean±SD) age at first service (mating) in 

months both in male and female goats was 6.75±0.94 and 7.51±1.01, respectively. The age at 

sexual maturity of male goats were 6.4±0.78 and 7.1±0.97 months and for female goats were 

7.28±0.98 and 7.75±0.99 months Ebinat and Tach Gayint districts, respectively. The average 

age at puberty was significantly (p<0.05) different for both sexes across the study sites. The 

variation might be due to the better management was practiced in Ebinat than Tach Gayint. 
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This was in line with the result of Solomon (2014) who reported 7.4 ± 2.01 months for western 

lowland of Amhara region male goats.  

4.20.2. Age at first Kidding 

Based on the response of the farmers, the overall estimated mean age at first kidding was 

13.26 months, while it was 13.18 and 13.33 months in Tach Gayint and Ebinat districts, 

respectively. This report is in line with previous studies of Bekalu (2014) who reported age at 

first kidding of goats in west Gojjam to be 13.54 months, Belete (2009) reported that the mean 

age at first kidding of goats in Gomma district of Jimma Zone was 12.46 months and Solomon 

(2014) reported that age at first kidding in western lowland goat was 12.4 months. AFK of 15 

months was reported for local goats found in central Tigray (Ebrahim and Aklilu, 2012). 

These shows the reported AFK of most Ethiopian indigenous goats were between 12 and 15 

months. Earlier studies noted that the average age at first kidding (AFK) for tropical goats 

were longer and ranges between 12 and 24 months (Devendra and Burns, 1983). The average 

for indigenous African goats was 17 months (Wilson, 1989). This could be attributed to the 

differences in genotype and management factors especially feeding systems. The goat breeds 

perform better in short period than other breeds, for instance this is an opportunity for genetic 

improvement as greater population turnover and more rapid genetic progress could be 

obtained.  

4.20.3. Kidding interval  

Kidding interval is one of the major components of reproductive performance that influences 

production systems, which affects the overall economic return. The overall mean kidding 

interval of goats in the study area was 6.74±0.65 months. This result is comparable with Alefe 

(2014) who reported that the kidding interval of Southern Ethiopia goats is 6.9 months. The 

mean kidding interval of goat in Bale zone (Belete, 2013) was reported to be 8.0 months, 

which is relatively longer than the above result. Therefore, to achieve optimum reproductive 

performances of goats in the study area prevailing feeding regime needs to be adequate enough 

throughout the year.  
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Based on the respondents, most births were single and twin (47.9%) and only single (41.7%) 

as given in Table 27. This result disagrees with the work of Mahilet (2012) on Hararghe 

highland goats, where single birth was significantly higher across all districts.  

Table 26. Average reproductive performances of goat as reported by respondents 

Parameters  Tach Gayint Ebinat  Overall  
 Mean ±SD Mean±SD Mean±SD 
Average age at first service of male (months) 7.1a ±0.97 6.4b ±0.78 6.75±0.94 
Average age at first service of female (months) 7.75a ±0.99 7.28b ±0.98  7.51±1.01 
Average age at first kidding (months) 13.18 a ±1.59 13.33a ±1.34 13.26±1.46 
Average reproductive life time of a doe(years) 7.67a ±0.65 6.90b ±1.12 7.28±0.99 
Average reproductive life time of buck(years) 5.53a ±0.93 5.57a ±0.82 5.55±0.88 
Average servicing age of buck in flock (years) 2.64b ±0.68 3.06a ±0.53 2.85±0.64 
Average kidding interval of doe (months) 6.72a ±0.61 6.76a ±0.68 6.74±0.65 
Average number of kid crop per doe (Number) 11.03a ±1.96 10.89a ±2.82 10.96±2.42 

Table 27. Occurrence of most birth in the study area 

Type of birth      Tach Gayint            Ebinat  Over all 
N                %  N  % N % 

Single 30 41.7 30 41.7 60 41.7 
Single and twin 37 51.4 32 44.4 69 47.9 
Twin  4 5.6 7 9.7 11 7.6 
Triple  1 1.4 3 4.2 4 2.8 

N=number of respondents  

4.21. The Origin and Typical Features of Indigenous Goat 

Most of the farmers did not have any idea about the origin of indigenous goat in the study 

area.  However, some goat producers suggested that indigenous goats were spread from Tach 

Gayint, Ebinat district and others surrounding South Gondar districts. Focus group discussion 

(FGD)  with elders indicated that indigenous goat was kept for  the  past  centuries  by  their  

ancestors  and  transferred  to  the  current  generation. The smallholder preferred this goat 

population because it has fast growth, short kidding interval and resistance to disease, 

adaptability to cold climatic condition, acceptable meat quality and having acceptable coat 

color. Farmers in the study area identify their goat from other breeds by their size, the body 

not hairy and by their horn structure.  
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4.22. Phenotypic Characterization of Indigenous Goat Types in the Study 

Area 

4.22.1. Qualitative traits of indigenous goat types in the study area  

The major qualitative traits of sample goat population in the study area are presented in Table 

28. The observed overall coat color patterns for both sexes were mainly plain followed by 

patchy and spotted. In the study area the dominant coat color types were white, red, brown and 

mixture of white red in their order of importance. Whereas there was significance difference 

between the two districts, and in Tach Gayint the dominant color were red, brown and white 

but in Ebinat the dominant color were white and mixture of white and red in their order of 

importance. This finding was in line with the study of Solomon (2014), who found white and 

the combination of white with other colors to be the major coat colors of Western Lowland 

goat. The higher proportion of animals with white, red and mixture of white and red coat 

colour could be a reflection of strong selection for animals manifesting these colours to meet 

the preference of market demand. 

Smooth hair coat type was dominant in the study area, which accounted for 91.9%, whereas, 

glossy hair coat type were only 5.7% of the sampled goat population. This result was in line 

with the finding of Ayalu et al. (2014) who reported short and smooth hair type (88.6%) were 

dominant type in Gumara-Maksegnit water shed. Both male and female goats in the study area 

have horns. This result was in line with the authors Solomon (2014) who stated that almost all 

males and females of Abergelle goats had horns and around 5% of Western Lowland goats 

were polled. In contrast to this result in Gurawa district incidence of polled goat was higher 

than horned (Mahilet, 2012). Majority of goat in the study area have straight with backward 

horn orientations. This result is in agreement with the finding of Ayalu et al. (2014) who 

recorded horn shape of goats was straight with back ward orientation in Gumara-Maksegnit 

water shed, North Gondar. 

The sample population has straight head profile and slightly concaves and only  13.8%  of 

both  male  and  female  goat  population  in  the  study  area possessed wattle. The most 

dominant ear form were semi pendulous (66.4%) followed by carried horizontally (32.4%). 
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Most of the male goat population in the study site possessed beard. Ruffs occur in all 

population of males but never in females.  

Table 28. Description of qualitative traits in the study areas 

Character  Attribute    Districts   Overall 
 mean 
for both sexes 

  Tach gayint Ebinat  

  Female 
N (%) 

Male 
N (%) 

Female N 
(%) 

Male N 
(%) 

N (%) 

Coat color pattern Plain 99(67.3) 47(74.6) 98(66.7) 38(60.3) 282(67.1) 
 Spotted  14(9.5) 5(7.9) 13(8.8) 9(14.3) 41(9.8) 
 Patchy 34(23.1) 11(17.5) 36(24.5) 16(25.4) 97(23.1) 
 X2 value     1.079 NS 
Coat color type White 25(17.0) 10(15.9) 55(37.4) 16(25.4) 106(25.2) 
 Black 13(8.8) 2(3.2) 12(8.2) 1(1.6) 28(6.7) 
 Brown 19(12.9) 22(34.9) 11(7.5) 19(30.2) 71(16.9) 
 Fawn 5(3.4) 2(3.2) 3(2.0) 4(6.3) 14(3.3) 
 Grey 6(4.1) 2(3.2) 1(0.7) 0(0.0) 9(2.1) 
 Red 48(32.7) 13(20.6) 22(15) 6(9.5) 89(21.2) 
 Roan 4(2.7) 2(3.2) 4(2.7) 2(3.2) 12(2.9) 
 White +red 15(10.2) 5(7.9) 24(16.3) 11(17.5) 55(13.1) 
 Red +white 3(2.0) 0(0.0) 5(3.4) 0(0.0) 8(1.9) 
 White 

+black 
5(3.4) 2(3.2) 4(2.7) 1(1.6) 12(2.9) 

 White 
+brown 

2(1.4) 2(3.2) 0(0.0) 0(0.0) 4(1.0) 

 White 
+red+black 

2(1.4) 1(1.6) 6(4.1) 3(4.8) 12(2.9) 

 X2 value     41.515* 
Hair coat type Glossy  14(9.5) 5(7.9) 3(2.0) 2(3.2) 24(5.7) 
 Smooth 131(89.1) 57(90.5) 138(93.9) 60(95.2) 386(91.9) 
 Long 

straight hair 
2(1.4) 1(1.6) 6(4.1) 1(1.6) 10(2.4) 

 X2 value     10.026* 
Wattles Present 18(12.2) 12(19.0) 16(10.9) 12(19.0) 58(13.8) 
 Absent 129(87.8) 51(81.0) 131(89.1) 51(81.0) 362(86.2) 
 X2 value     0.080 NS 
Head profile Straight 91(61.9) 31(49.2) 110(74.8) 45(71.4) 277(66) 
 Concave 56(42.9) 32(50.8) 37(25.2) 17(27) 142(33.8) 
 Convex    1(1.6) 1(0.2) 
 X2 value     4.574 NS 
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Table. 28. (continued) 

Ear form Erect 0 2(3.2) 0  2(0.5) 
 Semi –

pendulous 
102(69.4) 47(74.6) 90(61.2) 40(63.5) 279(66.4) 

 Pendulous 0 0 2(1.4) 1(1.6) 3(0.7) 
 Carried 

horizontally 
45(30.6) 14(22.2) 55(37.4) 22(34.9)  136(32.4) 

 X2 value     8.676* 
Horn shape Straight 130(88.4) 55(87.3) 122(83) 49(77.8) 356(84.8) 
 Curved 17(11.6) 8(12.7) 25(17) 14(22.2) 64(15.2) 
 X2 value     3.613NS 
Horn orientation Lateral 1(0.7)    1(0.2) 
 Obliquely 

upward 
15(10.2) 11(17.5) 4(2.7) 7(11.1) 37(8.8) 

 Back ward 131(89.1) 52(82.5) 143(97.3) 56(88.9) 382(91.0) 
 X2 value     7.099* 
 

 

 

Figure 2. Breeding buck (left) and doe (right) in Tach gayint district 
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Figure 3.  Breeding buck (left) and doe (right) in Ebinat district 

4.22.2. Body weight and linear body measurements 

Least Squares Means (LSM) for fixed effects of sex, age group and location on body weight 

and other linear body measurements of goat population in the study area are indicated in Table 

29. Except ear length all the quantitative dependent variables were significantly (P< 0.05) 

affected by sex of the animal. The higher body weight in bucks than does noted in our study 

could be due to hormonal differences and different growth rates of the two sexes. In this study, 

males have higher body weight and other linear body measurements (p<0.05) than their 

females counterpart. Location, sex and age differences were apparent for various body 

measurements. The finding was in agreement with the repot of (Halima et al., 2012) and Alefe 

(2014). 

The  average value for  body  weight  and  other  linear  body  measurements obtained  from  

this study were comparable with other literatures. In the study area overall mean of matured 

goat (≥ 3PPI) heart girth, height at withers and body weight were 73.87 cm, 70.38 cm and 

32.75 kg, respectively. The value of the results were comparable with that reported by Alubel 

(2015) who recorded value of 74.90 cm, 71.02 cm and 33.95 kg for Central highland goats and 

higher than 70.2 cm, 65.31cm and 27.52kg, for Abergelle goats for average heart girth, height 

at withers and body weight, respectively. Whereas higher than reported by Mahilet (2012) who  

indicates that the average heart girth, height at withers and body weight were 69.32cm, 

61.91cm and 24.48 kg, respectively for Hararghe highland goats. 
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Age effect: - The size and shape of the animal increases until the animal reach its maturity and 

the effect of age on body weight and other body measurements were also observed in different 

goat breeds of Ethiopia (Yoseph, 2007). Body weight and all body measurements were 

significantly affected by age. Body weight, heart girth, body length, height at wither, rump 

height, rump length and rump width increased as age increased from 1PPI to ≥3 PPI.                         

Location effect: Most of the quantitative variables were significantly (P<0.05) different 

between districts except heart girth, rump length, ear length and tail length and hence, animals 

in Ebinat district have higher body weight, body length, rump height and height at withers than 

Tach Gayint district. The variation in body weight and the other linear measurements could be 

attributed to differences in environment as well as management practices employed in the two 

districts or even it is due to the presence of strains or sub-population within breed.  

Table 29. Least squares Means± Standard errors for fixed effects of sex, age 
group and location on body Weight (kg) and LBMs (cm) for indigenous goats in the study area 

Effect and level BW BL HG HW HL EL 
Overall mean 28.9±0.1 57.02±0.1 70.9±0.2 67.8±0.13 11.4±0.2 13.1±0.1 
CV 7.5 3.9 3.2 3.0 8.2 9.0 
R2 0.7 0.5 0.5 0.6 0.3 0.04 
Sex  * * * * * NS 
Male 30.1a ±0.3 58.3a ±0.3 72.4a ±0.3 69.3a ±0.2 13a ±0.3 13.18±0.1 
Female 27.7b ±0.1 55.7 b ±0.1 69.3b ±0.1 66.2b ±0.1 9.8b ±0.2 13.06±0.1 
Age group * * * * * * 
1PPI(N=60) 24.9c ±0.2 54.3c ±0.2 67.8 c ±0.2 64.9 c ±0.2 9.9c ±0.2 13.0 c ±0.1 
2PPI(N=60) 29.0b ±0.2 56.9b ±0.2 71.0b ±0.2 68.0b ±0.2 11.4b ±0.2 13.2 b ±0.1 
≥3PPI(N=300) 32.8a ±0.3 59.9a ±0.3 73.9a ±0.3 70.4a ±0.3 12.9a ±0.4 13.5 a ±0.1 
District * * NS * * NS 
Tach gayint 27.1 b ±0.3 56.1 b ±0.2 70.3±0.2 67.2 b ±0.2 10.6 b ±0.2 13.1±0.1 
Ebinat 30.4 a ±0.3 57.5 a ±0.2 71.0±0.2 68.0a ±0.2 12.3 a ±0.2 13.1±0.1 

Means with different superscripts within the same column and class are statistically different. ns = Non 
significant; *significant at 0.05; 1PPI = 1 pair of permanent incisor, 2PPI = 2 pair of permanent incisor and ≥ 
3PPI =3 or more pairs of permanent incisors; BW= body weight; BL= body length; HG= heart girth; HW = 
height at withers; SC = scrotum circumference; RH = rump height; RL=rump length; RW=rump width; HL=horn 
length; EL = ear length and TL= tail length 
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Table 29. (Continued) 

Effect  RH RL RW SC TL BCS 
Over all 
mean 

70.2±0.1 13.1±0.1 14.1±0.1 23.4±0.2 17.2±0.1 3.06±0.02 

CV 2.8 7.14 8.29 8.00 10.5 9.7 
R2 0.5 0.3 0.4 1.8 0.1 0.04 
Sex  * * *  * * 
Male 7.7 a ±0.2 13.6 a ±0.1 15a ±0.1 23 ±0.2 17.7 a ±0.2 3.1a ±0.03 
Female 68.7 b ±0.1 12.7 b ±0.1 13.2 b ±0.1 - 16.6b ±0.1 3.0b ±0.01 
Age group * * * * * NS 
1PPI 67.7 c ±0.2 12.4c ±0.1 13c ±0.1 23.1c ±0.1 16.8c ±0.2 3.1±0.02 
2PPI 70.4b ±0.2 13.1b ±0.1 14.1b ±0.1 24.2b ±0.1 16.9b ±0.1 3.1±0.02 
≥3PPI 72.6a ±0.3 13.9 a ±0.1 15.1a ±0.2 25.4a ±0.3 17.8a ±0.3 3.1±0.04 
District * NS * NS NS NS 
Ebinat 70.4a ±0.2 13.0±0.1 13.8 b ±0.1 24.2±0.1 17.3±0.1 3.1±0.02 
Tach 
gayint 

69.7b ±0.2 13.2±0.1 14.1a ±0.1 24.3±0.1 16.9±0.1 3.0±0.02 

Means with different superscripts within the same column and class are statistically different. ns = Non 
significant; *significant at 0.05; 1PPI = 1 pair of permanent incisor, 2PPI = 2 pair of permanent incisor and ≥ 
3PPI =3 or more pairs of permanent incisors; BW= body weight; BL= body length; HG= heart girth; HW = 
height at withers; SC = scrotum circumference; RH = rump height; RL=rump length; RW=rump width; HL=horn 
length; EL = ear length and TL= tail length BCS=body condition score 

Figure 4 shows  a  plot  of body weight versus age interms of dentition  class, which  indicate  

the growth trend when age increase. Information  on  body weight and physical  linear  

measurements of specific goat  population  at constant  age  has  paramount  importance  in  

the  selection of genetically superior animals  for  production  and reproduction  purpose  

(Yoseph,  2007). In  this  study,  body  weight  of  indigenous goat showed an increment  with  

an increase  in  age of  the animals. Starting from 1PPI to ≥3PPI means for body weight were 

increased, whereas between 2PPI and 3PPI there was quick growth trend. Therefore, at this 

stage selection practice should pereferable for fattening purpose in order to attain market age 

at short period of time and cost effective.  
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Figure 4. Growth trend of body weight versus dentition class (age) 

4.23. Correlation between body weight and linear body measurements 

The coefficient of correlations between body weight and LBMs of local goat in the study area 

is observed in Table 30. Determining animal live body weight, linear body measurements and 

their relationship are very important for determining genetic potential, breed standards and 

improved breeding programs for higher meat production (Younas et al., 2013). Positive and 

strong association were observed between body weight and heart girth (r=0.87 for male, r= 

0.77 for female), height at wither (r=0.75 for male, r= 0.80 for female), body length (r=0.82 

for male, r=0.82 for female) and rump height (r=0.67 for male, 0.67 for female).  

This shows that as the value of linear measurements increase the body weight also increase. 

These linear body measurements were highly affected by the change in body weight. The 

finding was in line with previous studies (Halima et al., 2012; Belete, 2013), where there were 

positive and high correlation between body weight with heart girth and body length for west 

Amhara region and Bale zone goat populations, respectively.   
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Table 30. The coefficient of correlations between body weight and LBMs of indigenous goat (Above diagonal for female goat and 
below diagonal for male goat) (N= 200 female and N=100 male) 

 HG HW BL BW HL EL RH RL RW TL BCS 

HG 1  0.85* 0.73* 0.77* 0.44* 0.05NS 0.84* 0.4* 0.45* 0.2* 0.12* 

HW 0.8* 1 0.72* 0.80* 0.52* 0.05NS 0.78* 0.43* 0.43* 0.23* 0.07NS 

BL 0.84* 0.77* 1 0.82* 0.51* 0.004NS 0.66* 0.42* 0.37* 0.21* 0.08NS 

BW 0.87* 0.75* 0.82* 1 0.58* -0.11NS 0.66* 0.49* 0.45* 0.21* 0.03NS 

HL 0.59* 0.51* 0.53* 0.6* 1 -0.08NS 0.44* 0.36* 0.39* 0.19* 0.09NS 

EL 0.29* 0.2* 0.3* 0.31* 0.24* 1 0.11NS 0.003NS -0.007NS -0.008NS 0.02NS 

RH 0.76* 0.79* 0.69* 0.67* 0.43* 0.14NS 1 0.36* 0.4* 0.25* 0.1NS 

RL 0.33* 0.38* 0.31* 0.34* 0.28* -0.05NS 0.34* 1 0.22* 0.08NS 0.07NS 

RW 0.33* 0.41* 0.35* 0.44* 0.18* 0.16NS 0.32* 0.33* 1 -0.003NS 0.02NS 

TL 0.38* 0.34* 0.36* 0.29* 0.36* 0.08NS 0.35* 0.15NS -0.018NS 1 0.07NS 

BCS 0.097NS 0.04NS -0.017NS 0.09NS 0.18* -0.02NS 0.039NS 0.21* 0.07NS 0.2* 1 

SC 0.44* 0.45* 0.46* 0.49* 0.2* 0.06NS 0.41* 0.3* 0.35* 0.26* 0.22* 

BW= Body Weight; HG=Heart Girth; BL= Body Length, HW= Height at Wither; HL= Horn Length; EL=Ear Length; SC=Scrotum Circumference; RH= 
Rump Height, RL= Rump Length, RW= Rump Width, TL=Tail Length; BCS= Body Condition Score * Correlation is significantly different (P<0.05), NS 

Correlation is non- significant at the 0.05 
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4.24. Prediction of Body weight from Linear Body Measurements 

The knowledge of livestock weight assessment remains the backbone on which all animal 

production management practices are hinged (Otoikhian, et al., 2008). There is often a great 

need for livestock keeper to know how much their animals weigh. Regression analysis is 

commonly used in animal research to predict the impact of explanatory variables (heart girth, 

body length, height at wither) on response variable (body weight) especially when there is no 

access to weighing scale in rural areas (Cankaya, 2008). Body measurements have been used 

to predict body weight by several studies in many breeds of sheep and goat (Sowande and 

Sobola, 2007). 

Multiple linear regression analysis of live body weight on different LBMs for male and female 

goats in the study area is shown in Table 31. Multiple linear regression equations were 

developed for predicting body weight from other linear body measurements: body length, 

wither height, heart girth, rump length, rump height and scrotum circumference for Tach 

Gayint and Ebinat goat population. The result of stepwise regressions procedure was carried 

out to predict the dependent variable body weight based on independent variables which had 

positive correlation with body weight. The coefficient of determination (R2) represents the 

proportion of the total variability explained by the model. All body measurements were fitted 

into the model and through elimination procedures, the optimum model was identified. Heart 

girth was more reliable in predicting body weight than other linear body measurements. The 

better association of body weight with heart girth was possibly due to relatively larger 

contribution to body weight of heart girth, which consists of bones, muscles and viscera 

(Thiruvenkadan, 2005).  

As we add other linear body measurements to heart girth, the value of R2   (the proportion of 

the variance in the dependent variable that is predictable from the independent variable) for 

male goats increased (from 0.75 when heart girth alone to 0.81 when body length, rump height 

and HL were added) and the precision to estimate body weight increase. Similarly, the value 

of R2   increased from 0.72 when heart girth alone to 0.81 when BL, RH and HW were added. 

This indicates that the model explains 81% of the variability of the response variable (body 

weight) with the four explanatory variables used in the model.  
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However, the addition of more variable under field condition may increase error incurred by 

the individual taking measurements and some variables are more affected by the animal 

posture, so it is difficult to measure such variables accurately. So it would be useful to 

minimize the number of independent variables to predict the body weight. Therefore, under 

field conditions, live weight estimation using heart girth alone for male and heart girth and 

body length alone for female without weighting scale would be preferable to combinations 

with other measurements because of difficulty of the proper animal restraint during 

measurement. The predicted equation of body weight for both male and female are presented 

below: 

                         BW=-41.06+0.98 HG for male goats 

                          BW=-44+0.69 HG+0.41 BL for female goats 

The result of this study was consistent with the study of Alefe (2014) who stated that chest 

girth and body length were the two variables explained the most predicted body weight in 

female. But different from with the study of Diba (2017) who described that chest girth and 

height at wither were the two variables most predicted body weight of Guji goat population in 

Guji zone, southern Oromia region. The difference of the explanatory variables on the 

prediction of body weight of the two populations may be due to the agro ecology, which 

modify climate the Guji zone mainly fall on mid altitude whereas the current study area 

mainly fall in high altitude.    
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Table 31. Multiple linear regression analysis of live body weight on different LBMs for male 
and female goats in the study area 

 

Model I b1 b2 b3 b4 b5 R2 CP 
Male         
HG -41.06 0.98     0.75 37.59 
HG+BL -42.86 0.68 0.4    0.78 21.08 
HG+BL+RH -45.26 0.66 0.35 0.46   0.80 9.48 
HG+BL+RH+HL -41.06 0.58 0.33 0.15 0.47  0.81 4.4 
Female         
HG -40.88 0.96     0.72 140.3 
HG+BL -44 0.69 0.41    0.77 64.4 
HG +BL+ RH -44.33 0.66 0.35 0.29   0.8 23.96 
HG+BL+RH+HW -47.48 0.57 0.31 0.3 0.169  0.81 13.6 

HG+BL+RH+HW+HL -45.13 0.56 0.28 0.31 0.15 0.11 0.81 10.35 

I=intercept; BW= body weight; HG= heart girth; BL= body length; RH=rump height; HW=height at wither; 

HL=horn length; R2= R-square; C (P) = The Mallows C parameters 

4.25. Canonical discriminant analysis 

All squared Mahalanobis’ distances obtained among districts populations for females and 

males were significant (P<0.05), indicating the existence of measurable differences between 

females and males district populations (Table 32). The Mahalanobis distance between Tach 

Gayint and Ebinat district goat was 5.29527 for female and 7.79929 for male. This result was 

higher as compared with the study of Diba (2017) reported 0.185 for male and 0.124 for 

female were seen between Adola and Odoshakiso districts. Female population had a shorter 

genetic distance in comparison with those of male population. These long distances among 

male goats due to small numbers of male goat population in both study areas and number of 

sample for male is small. As sample size decrease variation might increase.  

All multivariate tests i.e. Wilk’s Lambda, Pillia’s Trace, Hotelling-Lawley  Trace  and  Ray’s 

Greatest Root obtained from canonical  discriminant  analysis  showed  significant differences 

(P<0.05) among districts. In this test, values of most quantitative variables considered were 

significantly different (P<0.05) between districts.  
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For instance, the value of Wilks’Lambda was 0.43 and 0.33 for the female and male sample 

goat populations, respectively. This shows that most (57% for female and 67% for male) of the 

variability in the discriminator variables was due to differences between populations rather 

than variation within populations. Values close to 1 indicate that almost  all  of  the variability  

is  due  to  within-group differences (differences between cases within each group); values 

close to 0 indicate that almost all of the variability in discriminator variables  is due  to group  

differences (Howard  and  Brown, 2000). 

Table 32. Squared mahalanobis distance between districts for male below diagonal and female 
above diagonal of sampled population 

Districts  Tach Gayint Ebinat 
Tach Gayint +++ 5.29527 

Ebinat 7.79929 +++ 
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5. SUMMARY AND CONCLUSIONS  

The present study was conducted to characterize goat production system in two districts of 

south Gondar zone and to identify morphological variation among indigenous goat types in the 

study area through phenotypic characterization. The study was conducted in Tach Gayint and 

Ebinat districts by implementing questionnaire, recording goat physical characters, body 

weight and linear body measurements.  A total of 144 households were selected for production 

system characterization  and 300 adult  goats were sampled  for  phenotypic  characterization 

(for quantitative traits)  of  goat  population and a total of 420 goats were used for  qualitative  

character and to observe the trend of the growth. Dentition was used to estimate the age of 

goats.  SPSS, 20 and SAS software version 9.2 (2008) were used for analysis of data. 

Goat was dominant species in the study area followed by cattle. The overall mean of livestock 

possession (head/HH) in the study area were 12.19 ± 0.654 for goat, 3.75±0.185 for cattle, 

4.49 ±0.31 for sheep, 1.32 ±0.063 for donkey and  2.77 ± 0.202 for chicken. The average goat 

flock size 14.33±1.04 per household in Ebinat was significantly (p<0.05) higher than those 

observed 10.06±0.71 in Tach gayint. Breeding does made a major share within a flock 

accounting for 3.91±0.24 and 5.37±0.39 in Tach Gayint and Ebinat areas, respectively. Goat 

populations in the study area decreased from time to time because of shortage of feed (scarcity 

of grazing land), occurrence of  disease related with an erratic rainfall and long dry seasons, 

frequent selling of animals due to crop failure and poor veterinary service. 

Natural pasture, shrub and bushes, crop residue, hay and fallow land were identified as major 

feed sources in the study area. In the study area, the most common practice of grazing method 

in dry season was free grazing/browsing and fully herded grazing in wet season. Feed shortage 

was a limiting factor for goat production in the area. Separate housing and using family house 

were the main dominant housing practices in the area. Mostly, castration was performed not to 

avoid unwanted breeding; rather it was done to fatten and sell goats. Culling of goats was done 

mostly when goats become old in age. 

The  primary reason for keeping goat in the study area was to generate income followed by 

meat consumption, manure, ceremony, byproduct and as means of social status in that order. 
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The most important selection criteria for breeding does in the area were appearance (body 

size), littre size, age at sexual maturity and color. Body size, growth rate and color of breeding 

buck are the most important selection criteria for breeding buck. The trait preferences of the 

farmers in the study area were adaptive traits such as tolerance to diseases and feed shortage 

were given high emphasis in selecting replacement stocks in both districts. 

Average reported age at first service was 6.75±0.94 and 7.51 ± 1.01 months for males and 

females, respectively. Ages at first kidding and kidding intervals were 13.26 ± 1.5 and 6.74± 

2.4 months, respectively. The major diseases that affected productivity of goats in the area 

include diarrhea, anthrax, goat pox, goat mites and pneumonia.  

Goats in the study area were characterized by having plain (67.1%), patchy (23.1%) and 

spotted (9.8%) coat color. The main dominant coat color types were white (25.2%) followed 

by red (21.2%, brown (16.9%) and white with red color (13.1%). The goat populations in the 

study area were also characterized by having straight head profile (66%) and slightly 

concave (33.8%). The most dominant ear form were semi-pendulous (66.4%) followed by 

carried horizontally (32.4%). Majority of goat in the study area have straight shape (84.8%) 

and backward (91%) horn orientation. Thus, farmers in the study area could identify their 

type using these attributes especially with the horn shape, which is mostly back ward 

orientation and body hair is not hairy. 

Sex  of  animals  had  significant  effect  (P<0.05)  on  body  weight  and  all  of  the  body 

measurements except ear length. Male goats were consistently higher than females in all 

significantly affected variables. Age classes of animals contributed significant differences to 

body weight and most of the linear body measurements. Most of the body measurements 

increased with increasing age class. District had significant effect (p<0.05) on some 

quantitative variables except ear length, tail length and rump length. Location differences 

suggested that animals in Ebinat district have higher body weight, body length, heart girth 

and height at withers than Tach Gayint district. The variation in body weight between goats 

of different location could be explained by different management system. 

The correlation coefficient between body weight and other linear body measurements were 

positive and significant both for male and female goat.  
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The result of the multiple regression analysis showed that heart girth combined with body 

length could predict body weight in male and female of sampled population of local goat 

with the equation BW =-41.06+0.98 HG for males and BW=-44+0.68 HG+0.41 BL for 

females.   

From this study it could be possible to conclude that the general production system and goat 

management system in the study areas was similar to other northwestern highland areas of 

Gondar zone. It was characterized by mixed crop-livestock production system in which both 

crop and livestock takes the higher position as income generation and household consumption. 

But, goat production system is extensive, which was constrained by feed shortage, diseases 

and parasite prevalence, drought and predator. There was less focus by concerned agencies on 

breed and breeding system to improve productivity and production of goats. The current study 

result indicated that indigenous goat production and reproductive performance in the current 

environmental condition are comparable with other indigenous goat breeds and have potential 

for improvement. Regarding quantitative traits such as body weight, body length, height at 

wither, rump height, horn length and rump width, Ebinat district goats had significantly higher 

values than Tach Gayint. Therefore, from the finding of this study, characteristic features of 

goat population, goat husbandry and breeding practices of the community and include trait 

preference of the community would be useful for designing goat breeding improvement for 

any breeding programs.  

Based on the above conclusions the following recommendations were forwarded  

 To improve the husbandry practices appropriate development intervention should be 

made. Respondents in the area should retain selected bucks in the study district. 

 To reduce loss due to disease there should be an urgent attention by development 

actors and partners to strengthen veterinary services including training, credit facilities, 

and formation of farmers cooperative to facilitate drug supply and distribution. 

 To overcome  feed  shortage  in  the  study  area  there  should be a  need  to  promote  

conserving  the  excess  forages  during  the  rainy  season  

 Further  research  would be  recommended  to  estimate  the potential  of  the 

indigenous goat type  in study area  at production and reproduction  levels.  
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Part 1. Quantitative Data collection format  

Region _________Zone_______District _____ Kebelle _________Measurement date______ 

 

Farmer 
/pastora
listNam
e 
 

SS  Goa
t  
ID.
NO.  

Se
x  

Dent.  HG  HW  B
L  

LB
W  

H
L  

EL  S
C  

RH  RL  RW  TL  BC
S  

1                 

2                 

3                 

4                 
5                 

 

SS= Study Site; Goat ID.No= Identification Number; Dent. = Dentition; HG=Heart Girth; 

HW= Height at Wither; BL=Live Body Length; BW=Body Weight; PW= Pelvic Width; HL= 

Horn Length; EL=Ear Length; SC=Scrotum Circumference; RH= Rump Height, RL= Rump 

Length, RW= Rump Width, TL=Tail Length; and BCS=Body Condition Score  

NB: - Live body weight in Kg and Linear body measurements in cm 
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Table 1. Quantitative traits will be recorded for each sample animal by f/f description 

 District 

       

Kebeles 

 

 

Parameter Units Description 
Body weight (BW)  kg  Taken early in the morning using 100 kg spring balance  
Body length (BL)  cm  The horizontal distance from the point of shoulder to the 

pin bone to the nearest centimeter.  
Heart girth (HG)  Cm  The height from the bottom of the front foot to the highest 

point of the shoulder between the withers to the nearest 
centimeter.  

Height at wither (HW)  Cm  The distance around the animal measured directly behind 
the front leg to the nearest centimeter.  

Horn length (HL)  Cm  Length of the horn (in centimeters) on its exterior side 
from its root at the poll to the tip.  

Ear length(EL)  Cm  The length of the ear on its exterior side from its root at the 
poll to the tip to the nearest centimeter.  

Rump length (RL) Cm Distance from the most cranial and most dorsal point of the hip to 
the most caudal point of the pin bone  

 

Scrotal circumference 
(SC)  

Cm  The circumference of the testis at the widest part to the 
nearest centimeter.  

Tail length (TL)  Cm  From the point of attachment to the tip, to the nearest cm 
using tape meter  
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Part 2. Qualitative Data Collection Format  

Region _____________Zone___________District _____________________ 

Kebelle____________________ Production system______________ Measurement date------- 

  

 

Name  SS  Goat 
ID.  

Se
x  

Coat color  Hair  Wattle
s 

Head 
profil
e  

Ear 
form 

                         Horn  

    Patte
rn 

Typ
e  

Typ
e  

Leng
th  

   pres
ence 

Shape Orie
ntati
on 

1              

2              

3              
4              

5              
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Description of qualitative trait and respective code  

Parameters Codes 
Location  1=Tach gayint  2= Ebinat 
Sex of the animal  1= Female 2= Male  
Coat color pattern  1= Plain 2= Patchy 3= Spotted  
Coat color type  1= White 2= Black 3=Brown 4= Fawn 

5=Grey 6= Red 7=Roan 8=White 
dominant 9=Black dominant 10= Brown 
dominant  

Hair coat type  1= Glossy 2= Smooth hair 3= Long 
straight hair 4= Curly rough  

Hair length  1=Short(<1mm )2=Medium(1-2mm) 3= 
Long(>2mm)  

Wattles  1= Present 2= Absent  
Head (Facial) profile  1= Straight 2= Concave 3= Convex 4= 

Markedly convex  
Ear orientation  1=Erect 2=Semi-pendulous 3= Pendulous 

4=Carried horizontally  
Beard  1= Present 2= Absent  
Horn presence  1=Present 2= Absent  
Horn shape  1= Scurs 2= Straight 3= Curved 4= Spiral 

5= Corkscrew  
Horn orientation  1= Lateral 2= Obliquely upward 3= Back 

ward  
Dentition classes   
1 PPI  1 Pair of permanent incisors  
2 PPI  2 Pair of permanent incisors  
3 PPI  3 Pair of permanent incisors  
4 PPI  4 Pair of permanent incisors  
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Table 3. Descriptions of body condition score 

 

Score  Condition  Features  
1  Very thin  Back bone prominent and sharp, ends of short ribs are sharp, 

easy to  
press between, over and around  

2  Thin  Backbone prominent but smooth, short ribs are well rounded 
ends can  
feel between, over and around smoothly  

3  Average  Backbone can be felt but smooth and rounded, short ribs ends 
are  
smooth and well covered and felt with firm pressure  

4  Fat  Backbone detected with pressure on the thumb, individual short 
ribs  
can be felt with firm pressure  

5  Obese  Back bone can be felt with firm pressure and hard to felt short 
ribs  
even with firm pressure  
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QUESTIONNAIRES 

On Farm Phenotypic Characterization of indigenous goat and their breeding and 

husbandry practice in Tach gayint and Ebinat districts of South Gondar.  

Part I. Primary Data Collection Check List 

Questionnaire number: __________________ Date: _______________________ 

Enumerator: ___________________________  

Region: ______________________________ Zone: ______________________ 

District: ______________________________ Kebele/PA/Village: ___________ 

Notes to the enumerator:-  

1. Politely introduce yourself to farmers/pastoralists.  

2. Tell them briefly the objective of the study.  

3. Administer questionnaires politely.  

4. The respondents should be thanked for his/her time.  

5. Record the response carefully.  

Fill the responses in the space provided or mark alternative response(s) 

1. General information and socio-economic aspects 

1.1 Name of the respondent: __________    Age ________ 

1.2 Sex 1, male 2, female 

1.3. Religion 1, Christian 2, Muslim 3, other specify  

1.4 Education level of the respondent 

1, Illiterate 2, Read and write 3, Primary 4, Secondary 

1.5. Marital status of the respondent 

a. Married b. Divorced c. Widowed 

1.6. Position of the respondent in the house hold 

1) Household head 2) Spouse 3) Brother 4) Sister 5) Son 6) Daughter 7) worker 8) other 

1.7. Household family size (number): Male ______ Female______ Total ______  
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1.8. Ownership of the goat in the family: 1. Husband 2. Wife 3. Husband and wife 4. Son 5. 

Daughter 6. Others (Specify) 

1.9 How you owned goat? 1. Gift 2.Purchase 3. Other (specify) 

1.10 What is the agricultural system practiced in your locality? 

1, Pastoral 2, Agro-pastoral 3, Mixed crop-livestock 4, other (specify) 

1.11 What are Sources of household income? Sale of: 1. Crop 2. Livestock and their product 

3. Crop & livestock 4. Other activities 

1.12 Livestock possession by type, and number in this year 

Species  Total animals 
Cattle   
Goat  
Sheep  
Donkey   
Horse   
Chicken   
Mule  
Other (specify)  

 

1.13. Goat number according to age, sex and breeding category. (Flock structure)  

Flock structure Numbers  
< 6 month male kids   
< 6 month female kids   
Male 6 month to 1 year (Bucks)   
Female 6 month to 1 year (Does)   
Male>1 year (Intact)(Breeding buck)   
Female>1 year (Intact)(Breeding does)   
Castrated male   
 

1.15. Population trend in major livestock species for the past 10 years 

Livestock 
species 

Increasin
g 

Decreasing Stable Reason  

Cattle      
Goat      
Sheep      
Camel      
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Goat Population Trend  

1.16. Population / number of your goat in the last 10 years?  

1 Increased       2. Decreased            3. Stable  

1.17. If you say “2” list the major important factors that responsible for decreasing of your 

goat population in the last 10 years.  

A. ____________________________________________  

B. ____________________________________________  

C. _____________________________________________  

1.18. If you say “1” (in question 1.16) list the major important factors that responsible for 

increasing of your goat population in the last 10 years.  

A. ____________________________________________  

B. ____________________________________________  

C. _____________________________________________  

1.19. What is your interest in the future for your goat populations A. increasing B. decreasing 

C. remain constant. 

1.20. Purpose of keeping goat 

No  Purposes of rearing goat Yes/No  Rank  
1 Sale (cash income)   
2 Milk    
3 Manure   
4 By-product(skin)   
5 Social status   
6 Meat   
7 Ceremonies    
8 Others    
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Goat Husbandry Practice 

2. Feeding management  

2.1. What is your feed source?  

Type of Feed  Dry Season  Rank  Wet Season  Rank  
Natural pasture      
Established 
pasture  

    

Hay (standing 
hay)  

    

Shrubs and 
bushes  

    

Crop residues      
Fallow land      
By product      
Concentrate      
 

2.2. Do you graze your goat 1=Yes 2=No 

2. 4. How you practiced grazing your goat in the dry season? 

1=Free grazing 2=partly kept/tethered grazing 3=fully kept/tethered grazing 

2.5. How you practice grazing your goat in the wet season? 

1=Free grazing 2=partly kept/tethered grazing 3=fully kept/tethered grazing 

2.8. How do the goat graze/herd the pasture? 

1= grazing with other species 2= grazing separately 

2.9. What are the trend in communal grazing areas? 

1. Decreasing 2. Increasing 3. Stable 

Reason _______________________________________________ 

2.10. Is there feed shortage/constraint for your sheep? 1=Yes 2=No 

2.11. If yes, when? 1=Dry season, 2=Wet season, 3=both 

2.12. 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 6=others, specify 

2.13. Goat flock is herded 
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1. together with cattle 2. Together with sheep 3. Together with camel 4. Together with calve 5. 

Together with equine 6. All herded together 7. Goat herded separately 

2.14. How is goat flock herded during the daytime? 

1. Male and female are separated 

2. kids are separated 

3. All classes goat herded together 

4. other_______________ 

2.15. Way of herding 

1. goat of a household run as a flock 

2. goat of more than one household run as a flock 

3. Others (specify) ___________________ 

2.16. If the answer is b, how many household mix their goat together __________ 

2.17. Crop residues used for goat 

2.18. Do you practice fattening of goat? 

1. Yes 2. No 

2.19. If yes, which categories of animals do you fatten? 

1. Culled young female 5. Castrates 

2. Culled young male 6. Older males 

3. Young females’ 7. older female 

4. Young males 

Rank the top 3  

        1._____________ 
        2._____________ 
        3._____________ 
2.20. Can you tell us the type of feed resources you use to fatten goats? 

1. Naturel pasture 3. Concentrate 

2. Crop residues 4.Others(specify)______ 

2.21. At which periods of the year do you commonly fatten goat? ___________ 

         Season            Fattening                          duration Reason 

1. ____________ ______________ _______________________________ 
2. ____________ ______________ _______________________________ 
3. ____________ ______________ _______________________________ 
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3. Housing  
3.4. Do you provide night time shelter to the flock? 1. Yes 2. No  

3.5. If yes what type of shelter. 1. In family house 2. Separate house  

3. Yard 

4.  Castration and culling management 

4.1. Do you practice castration of goat? 1=Yes 2=No 

4.2. If yes, why? 1= to fatten and sale 2=to control unwanted breeding 

3=to tame them 4=others 

4.3. If no, give reason.......................................? 

4.4. At what age do you castrate? 1. < 3 months 2. 3- 6 months 3. > 6 months  

4.5. Do offer specific feeding and other management practices for castrated goat? 

1=Yes 2=No 

4.6. If yes, what feeds and for how long? 

4.7. What is the common method you castrate your goat? 

1=Local methods (using stone, stick, metal) 2. Modern 3. Other (specify) 

4.8. Do you practice culling of goat from flock? 1=Yes 2=No 

4.9. If yes, reasons for culling? 1=Old 2=Sick 3=Reproductive problem 

4=Physical defect 5=Unwanted physical characteristics (black color) 7=others, specify 

4.10. What age do you cull your 1) female goat _____ 2) male goat? _____ 

5. Goats health management 

5.1. What are the common diseases and parasites that affect health and production of 

goat? 

S/n Local name Symptoms Seasons/months Treatment  Rank 
 

1 
 

     

2 
 

     

3      
 

5.2. Which age group susceptible to the respective disease? _______________________  

5.3. At which season of the year disease prevalence occur? _______________________ 

5.4. What would you do when your goat sick? 
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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 

5.5. From where you usually obtain veterinary services? 

1=Government institution 2=NGOs 3=Private institutions 4=Open markets 

5.6. Are you accessible to veterinary services in your locality/near distance? 

1=Yes 2=No 

5.7. If yes, how far? __________km 

5.8. How did you obtain services from these institutions? 

1=Free of charge 2=Payment 3=Credit 4=others, specify 

5.9. Did your sheep and goats get vaccine in recent times? 1=Yes 2=No 

5.10. If yes, how? 

1=after report of disease cases 2=after certain animals died 3=before outbreaks 

5.11. Do you use medicines and drugs from illegal traders for goat? 1=Yes 2=No 

5.12. If yes, why? 1=Cheap 2=Not accessible to veterinary center 

3=Not want to use veterinary center 4=others 

5.13. If not use, why? 

1=Not cures 2=DAs and health experts advised not to use 3=Expensive 

4=Not accessible 5=others 

5.14. Do you cut and/or brand your sick goat with hot iron? 1=Yes 

2=No 

5.15. If yes, why? 1= Treatment of sick animals 2=Identify/tag the animals 

3=others, specify 

5.16. If not, why? 1=Learnt that it affects quality of skin 2= Reduce price of skin 

3=Not to form infection 4=others 

5.17. Has there been any death of your goat over the last 12 months? 1=Yes 2=No 

5.18. If yes, (specify total number) 

5.19. What were the major causes for death/loss of your sheep and goats? (Rank) 

1=Diseases and parasite infections 2=Nutritional deficiency and toxicity 

3=Mechanical causes 4=Predators 

5=Undetermined 6= Ecto parasites 7=others, specify 
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6. Goat breeding practice  

6.1. Do you select your male and female animals for breeding purpose? 1=Yes 2=No 

6.2. Do you have your own breeding male animals (buck)? 1=Yes 2=No 

6.3. If you have more than one breeding buck, why do you need to keep more than one?  

6.4. Do you select goats for breeding purpose in/for your flock (male / female)?     1. Yes   2. 

No  

6.5. If yes at which stage or age do you select breeding goat (male / female) 1. Early age 2. 

Puberty 3. Mature age 

6.6. For how many years on the average is the breeding buck serving in your flock? 

_________  

6.7. Is there any special management for breeding buck? 1= Yes 2= No  

6.8. If yes, specify type of management________________________________  

6.9. For what purpose you keep breeding buck? 1 = breeding and fattening 

2= breeding only 3= breeding and socio-cultural reasons 

6.10. Which type of mating practice you use? 1= control 2= uncontrolled 

6.11. If uncontrolled, what is the reason?  

1. Goats growth and/or browse together  

2. Lack of awareness  

3. Insufficient number of bucks  

4. Others (specify)  

6.12. Could you be able to identify the sire of a kid? _______1= Yes 2= No  

6.13. If yes, specify the criteria used to identify __________________  
________________________________________________________  
6.14. Do you know the impact of mating related individuals?  1. Yes  2. No 

6.15. Do you use mating (buck) from your own flock? 1.Yes  2. No  

6.16. If yes do you allow a buck to mate his Mother, sister and daughter? 1. Yes   2. No  

6.17. If no, why______________ and where do you bring breeding buck? 1. neighbor 2. buy 

from market 3. other   

6.18. If you don‟t have breeding buck, how do you mate your doe? 

______________________  
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6.19. Do you allow your buck to serve does other than yours?  

Reason 

1. Yes________________________________________________ 
2. No_________________________________________________ 

6.20. Do you allow your doe to be served by anyone else buck?  

       Reason 

1. Yes_____________________________________________________ 
2. No_____________________________________________________ 

6.21. If you use uncontrolled mating, what method could you implement to control it? 

1=ram isolation 2= castration 

3= tying of a cord around the neck of scrotum and looped over prepuce. 

6.22. Do you use family story to select breeding goat?    1. Yes   2. No  

6.23. Which traits do you consider in selecting breeding buck and doe? Rank the traits in order 

of importance for selection. 

Traits to select doe Rank  Traits to select 
buck  

Rank  

Color  Color   
Body size/appearance   Body size   
Paternal history   Fertility   
Maternal history   Paternal history   
Age at first sexual maturity   Maternal history   
Kidding interval   Libido   
Litter size   Growth rate   
Milk yield   Adaptability   
Temperament   Walk ability   
Horn   Horn   
Walk ability   Others(specify) 

_____  
 

Adaptability   
Others(specify) __________   
  

7. Reproductive and survival traits 

7.1. Average age at first service (year or month)? Male_____ female_____Max. ___ months;  

Min. ____months 

7.2. Average age at first kidding (moth or year) ________ Max. ______ months; Min. 

_____months 

7.3. Average reproductive life time of a doe? __________ Max. ______ months; Min. 

_____months 
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7.4. Do you fix age at first mating for the females?   1. Yes    2. No  

7.5. Do you fix age at first mating for the males?    1. Yes     2. No  

7.6. Number of kids a doe given on average in her life time_______ 

7.7. Average reproductive life time of buck_______ 

7.8. Average kidding interval of your does______ 

7.9. How much parturition occurred with your flock during the last 1 year? ______ 

7.10. How much abortion cases occur in your flock in the last 1 year? _______ 

7.11. Offspring mortality in the last 2 months_______ 

7.12. Average weaning age of kids? _______ 

1. < 3 months 3. 4-5 months  

2. 3-4 months 4. >5 months  

7.13. Occurrence of most births (type of birth): 1. Single 2. Twin  

3. Single & Twin 4. Others _______ 

7.14. Milk feeding up to weaning 

1. Unrestricted suckling       3. Bucket feeding  

2. Restricted suckling            4. Others_______________________ 

8. Constraints for Goat production  

8.1. What are the main constraints for goat production? (Rank)  

Constraints Yes  Rank  Improvement 
Options  

Drought occurrence     
Feed shortage     
Water shortage     
Disease incidence     
Lack of superior genotypes     
Market problem     
Predator     
Labor Shortage     
Lack of extension service     
Others    
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Part III. Check list for Collection of Secondary Data Format 

1. District ________________________ 

2. Production system _____________________ 

3. Total number of population of the district Male ___________ Female _________ 

4. Climatic data  

- Temperature: Minimum _________ Maximum ____________ 

- Annual rainfall (mm) Minimum _________ Maximum ____________ 

5. Total area of the district (ha) ______________________ 

6. Land use pattern: cultivated land _______________, arable land ____________, forest land 

_______________, grazing land ____________, others _______________ 

Soil Type____________,______________,____________,________________ 

7. Major crops grown in the district ___________, ____________, _________, ________ 

8. Livestock population in the district 

Cattle ___________________ 
Goats ___________________ 
Sheep ___________________ 
Camel __________________ 
Horse ___________________ 
Mule ___________________ 
Donkey _________________ 
Chicken _________________ 
9. Indigenous goat concentration in the district 

Where kebeles these goats found in huge concentration? 

_____________________ 
______________________ 
______________________ 
10. Is there any genetic erosion on the goat? If any, what are the major causes? And what do 

you suggest is appropriate to maintain these goats? 

11. Major goat constraints and coping mechanisms in the district 
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Part IV. Point for Focus Group Discussion 

1. Would you tell the origin, distribution and concentration of goat?   

2. What are the typical features of goat breed that make it different from the others?  

3. What are the population trend and the current status of the goat? 

6. What are the major diseases found in the area? 

7. Would you state your trait and breed preference in justifiable manner? 

8. Do you practice selection and culling of indigenous goat? Yes/No If yes how? If no why? 

9. Constraints to the goat production and coping mechanisms 

10. The common goat diseases in areas and any measures taken, and the traditional practices 

under taken in an effort to treat diseased goat 

11. What is the special attribute of indigenous goat found in the study area)?  

12. Do you like to change your goat with other breed like exotic? Why?  

13. What is your objective of goat breeding?  

14. Do you identify your goat from other breed?  

15. If yes, what are the characteristics to differentiate members of goat population form other 

breed.  

16. How do you describe level of resistance / tolerance of the indigenous goat to some stress 

factors (such as heat tolerance, drought tolerance, feed shortage, water shortage, tolerance to 

parasites, resistance to disease, walk ability, etc) 
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Appendix Tables 

Appendix Table 1.ANOVA of heart girth for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

District 1 2.052363 2.052363 0.40 0.5256 

Sex 1 562.880284 562.880284 110.70 <.0001 

Age 2 1404.836227 702.418113 138.14 <.0001 

Appendix Table 2. ANOVA of height at withers for Tach gayint and Ebinat districts 

Source DF  Type III SS Mean Square F Value Pr > F 

District 1 22.710437 22.710437 5.44 0.0201 

Sex 1 573.729859 573.729859 137.55 <.0001 

Age 2 1209.584299 604.792150 144.99 <.0001 

Appendix Table 3. ANOVA of body length for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

District 1 79.799092 79.799092 16.09 <.0001 

Sex 1 394.237566 394.237566 79.49 <.0001 

Age 2 1076.675698 538.337849 108.55 <.0001 

 Appendix Table 4. ANOVA of body weight for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

DS 1 681.554937 681.554937 147.73 <.0001 

Sex 1 347.933107 347.933107 75.42 <.0001 

Age 2 2319.469923 1159.734962 251.38 <.0001 

 Appendix Table 5. ANOVA of horn length for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

District 1 133.2047335 133.2047335 20.46 <.0001 

Sex 1 588.6677479 588.6677479 90.41 <.0001 

Age 2 328.3958250 164.1979125 25.22 <.0001 
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Appendix Table 6. ANOVA of ear length for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

DS 1 13.34655109 13.34655109 9.52 0.0022 

Sex 1 6.28643295 6.28643295 4.48 0.0349 

Age 2 7.57106669 3.78553334 2.70 0.0685 

 Appendix Table 7. ANOVA of rump height for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

DS 1 124.4893756 124.4893756 31.59 <.0001 

Sex 1 534.2054008 534.2054008 135.57 <.0001 

Age 2 945.4458768 472.7229384 119.97 <.0001 

Appendix Table 8. ANOVA of rump length for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

DS 1 1.54992641 1.54992641 1.80 0.1810 

Sex 1 54.12586102 54.12586102 62.70 <.0001 

Age 2 79.19994889 39.59997445 45.87 <.0001 

Appendix Table 9. ANOVA of rump width for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

DS 1 1.7121391 1.7121391 1.32 0.2512 

Sex 1 189.2710379 189.2710379 145.94 <.0001 

Age 2 169.7411835 84.8705917 65.44 <.0001 

Appendix Table 10 . ANOVA of tail length for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

DS 1 8.89644362 8.89644362 2.78 0.0959 

Sex 1 74.34084752 74.34084752 23.27 <.0001 

Age 2 37.10257190 18.55128595 5.81 0.0033 
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Appendix Table 11. ANOVA of scrotal circumference for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

DS 1  0.10274154 0.10274154 0.12 0.7272 

Age 2 65.18883412 32.59441706 38.77 <.0001 

Appendix Table 12. ANOVA of body condition score for Tach gayint and Ebinat districts 

Source DF Type III SS Mean Square F Value Pr > F 

DS 1 0.19561854 0.19561854 2.22 0.1370 

Sex 1 0.72177662 0.72177662 8.19 0.0044 

Age 2 0.02146987 0.01073494 0.12 0.8853 
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Appendix figure 

 

Appendix figure 1. Goat population in Ebinat district 

  

  

 

Appendix figure 2. Body weight measurement in Ebinat district (left)  

Appendix figure 3.Goat population in Tach Gayint district (right)   
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