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ABSTRACT 

The study was conducted in North West zone of Tigray (Asgede-Tsimbla, Medebay-Zana and 

Tahatay-Koraro districts) which is the main tract of Arado cattle breed in Northern Ethiopia from 

October 2008 to March 2009. To study the probable distribution pattern, husbandry practice, to 

characterize morphologically and to characterize in terms of productive and reproductive 

performance of the Arado cattle breed. Smallholders and Arado cattle breeds kept by them were 

represented the study population. This research was basically a retrospective and cross-sectional 

survey focused on the selected area. A total of 279 households were taken for the study using 

simple random sampling procedures and all Arado cattle owned by the 279 households were 

included in the morphometric study. Formal surveys were carried out with the help of standard; 

questionnaire, group discussions field observation, morphometric measurements and secondary 

data collection were employed to obtain data. Statistical procedures for social sciences (SPSS) 

software were applied to analyze the data. In the studied woredas, farmers follow extensive 

mixed farming system (crop and livestock production). The colours observed were: red, followed 

by red and white and black and white. The female Arado cattle linear body measurements; height 

at withers. body length. chest girth, hom length, peh'ic width and neck length were 107, 103,138. 

19.6. 31.6 and 38.4 cm respectively. Dewlap width. canon bone circumference. tail length, and 

ear length were 20.4,13.4.71.2, and 18.7cm respecti\'e1y. The naval flap and teats average mean 

yalues were 2.5cm and 2.9cm. respectively. The estimated overall mean values for chest girth. 

body length. height at \\ither and calmon bone length of the male cattle breed were 144.6. 108.4. 

115.6. and 20,S cm respectively. Pelvic width. ear length. face length. hom length tail length. and 

dev,lap \\"idth found to be 32.4. 20.1. 40.5. 22.2. 72.--+ and 21. 7 cm respecti\'ely. Almost all the 

\'ariables had not significant (p > 0.05) difference e:\cept chest girth and hom length. Chest gil1h 

and horn length were significantly (p < 0.05) different among the woredas. The o\'erall average 

milk yield from Arado cows v,as 1.7±0.03 liters/head/day. The estimated average lactation milk 

yield per cow was 3 n liters O\'er an a\'erage lactation period 7.3 months. The oyerall mean calf 

crop number for the Arado cows was 4.6±0.06 heads and had not significant \'a riation among the 

\\oredas. The average repol1ed lactation length of Arado cow v,as 7.3±0.05 months with 

sign ificance difference (P < 0.05) among the woredas. The lactation length of animals in the 

study area depends mostly on the feed 3\'ailability. The estimated oyerall mean (±SE) age at 
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puberty was reported to be 41.2 and 39.8 moths respectively in female and male cattle. The mean 

were significant (P ~ 0.05) variations among the woredas in age at puberty (AP) in male and 

female. Overall mean age at first calving was 56.9±0.37months and calving interval (el) was 

21.6±0.25 months. There were also significant (P ~ 0.05) variations among the woredas age at 

first calving and calving intervals. The study revealed further, molecular characterization of 

Arado cattle to determine their genetic constitution. 

Key words: Arado, Breed, Production system, Tigray. 
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1. INTRODUCTION 

Livestock play a vital role in supporting the livelihoods of millions of people throughout the 

developing world. From the households who keeps a few chickens in their backyards, to the 

pastoralists who treks their herds vast distances over barren hills and plains, animals serve people 

in many ways: the)'provide meat, milk, eggs, skins and hides; they haul carts and ploughs; they 

power wells and mills; they bring cash and prestige; they act as savings and insurance. Even their 

wastes are used: they are fertilizer, cement and fuel. Some 30% of the total human requirements 

for food and agriculture and some 70% of the world's rural poor depend on livestock as a 

component of their livelihoods (F AO, 1999). 

Animal genetic resource diversity thus contributes in many ways to human survival and well­

being, with differing animal characteristics and hence outputs being tailored to suit a variety of 

local community needs. However, an estimated 16% of these uniquely adapted breeds bred over 

thousands of years of domestication in a wide range of enviromnents have been lost since the 

beginning of the 19th century (Hall and Ruane. 1993). A further 32% (22% of mammals and 48% 

of avian species) are at risk of becoming extinct and the rate of extinction, cUlTently at t\',o breeds 

per week, continues to accelerate (F AO, 2000). The large number of AnGR at risk in de\·eloping 

countries, together with the limited financial resources available for conseryation. means that 

economic analysis can play an important role in ensuring an appropriate focus for consenation 

efforts (UNEP. 1995). 

There are many indigenous breeds of cattle in Africa adopted \/v·ide range of ecological 

conditions. This diversity. thus can sen·e as a genetic pool from which selection can be made for 

suitable strains and lines (FAO. 1986b). \10reo\er. in Africa indigenous liyestock breeds support 

the majority of smallholder rural farmers for \\"hom these genetic resources are imponant for 

impro\·ed nutrition. income and as investment assets. Africa ' s indigenous animals are. therefore. 

\·ital to the development of appropriate and sustainable agricu ltural systems in Africa and other 

tropical regions (Rege and Baker. 1994). Ho\\·e\·er. today. many of these di\ ·erse breeds are being 

lost at an alarming rate. The Food and A.griculture Organization of the United Nations (FAO) 

estimates that globally 30% of li\estock breeds are at risk of ex tinction and that about si\ breeds 
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are lost every month, most of them ~e in developing countries. Half of the breeds that existed in 

Europe at the tum of the century have disappeared (ILRI, 1998). Accelerating demand of a 

growing human population, indiscriminate breeds, breed substitution, natural disasters, civil 

strife, pressure of economic development, transformation of traditional agricultural systems, a 

tendency to concentrate on a few high-yielding breeds and animal mobility through trade and 

social exchanges have been affecting the security and survival of indigenous African animal 

genetic resource (Rege and Baker, 1994; F AO, 1999). 

Greater efforts in the conservation and sustainable use of these farm animal genetic resources are 

required to stop and reverse this trend of erosion of diversity. Conservation is not simply the 

preservation of those breeds that are currently not in use; it also encompasses the characterization 

and monitoring over time of the gene pool of each species. The wise use of these resources also 

constitutes an important conservation element (F AO, 2000). 

The varied and extensive agroecological zones of Ethiopia make the country suitable for many 

kinds of livestock in large numbers (ILCA, 1992). F AO (2001) reported that about 90% of the 

total land mass of Ethiopia is suitable for liyestock production. Ethiopia has the largest livestock 

population in Africa estimated to be 47.57 million cattle, 26.1 million sheep, 21.7 million goats, 

1.78 million horses, 5.57 million donkeys. 380 thousand mules, 1 million camels, 39.6 million 

chicken and 4.7 million beehives. Out of the total cattle population, the female cattle constitute 

about 55.64%. The majority (99.25%) of the cattle population are local breeds. which are found 

in rural areas under subsistence type of farming system and the remaining are hybrid and exotic 

breeds that accounted for about 0.65 percent and 0.09 percent, respectively (CSA. 2008). 

However, performance in the production of the major food commodities of liwstock origin has 

been poor compared with other African countries (Befekadu and Birhanu. 2000). As in many 

countries, livestock, particularly cattle play multiple roles in Ethiopia being a source of milk. 

meat. hide. draft power and etc (Feleke and Geda. 2001). But the country's per capita milk 

consumption is estimated to be about 19.2kg per year. \\"hich is far below the a\"erage per capita 

consumption of Africa. 3 7.2kg per year (F AO. 2000). 
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The livestock sub sector plays a vital role as source of food, income, servIces and foreign 

exchange to the Ethiopian economy, and contributes to 12 and 33% of the total and agricultural 

GDP,. respectively, and accounts for 12-15% of the total export earnings, second in order of 

importance (Ayele et ai., 2003). Livestock contribute to the livelihoods of 60-70% of the 

population (Ayele et al., 2003; Ejigu 2003). 

Indigenous cattle experience late maturity, short lactation length, long calving interval and poor 

production of milk but are more disease resistant and capable of thriving in harsh conditions (AI­

Amin et ai, 2007). In the developing world, the indiscriminate use of exotic animal genetic 

resources and poorly designed breeding schemes are the major reasons for the loss of animal 

genetic resources. The loss of locally adapted breeds will have long tenn negative implications, 

and in most instances, will reduce food security rather than ensure it. 

Tigray is one of the regional states of Ethiopia where livestock production is practiced. In line 

with the national statistics, the cattle population is higher than the other livestock species of the 

region (CSA. 2004).The region has seven breeds, named Raya-azebo, Irrob, Abergele, Adwa. 

Arado, Begait and Medense. Arado is the most abundant breed of cattle in the highland parts of 

the region. The breed is influenced by activities like introduction of bulls from the lowland 

breeds and AI sen ices conducted by different projects (Merha. 2006). 

There is a need to maintain biodiversity through minimizing unmanaged introgression and b) 

reducing loss of genetic variability within each breed as far as possible. According to DEFRA 

(2000). characterizing and conserving native breeds, which are at ri sk. especially those that are 

rare should constitute a priority among priorities. Although Arado is an important breed of cattle· 

in the study area. it has got less attention so far and hence has never been studied properly. 

Therefore. this study '\as conducted ",;ith the following objecti,·es: 

• To study the probable distribution pattem and the husbandry practice of tile breed: 

• To characterize the breed morphologically: 

• To characterize the breed in tenTIS of productive and reproductive parameters. 
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2. LITERATURE REVIEW 

2.1. Livestock production system 

In most African countries, the livestock subs ector comprises several or all of the following major 

small and large-scale production systems: (1) small-scale: Pastoralism, agro-Pastoralism, 

transhumance and mixed smallholder farming. (2) Large-scale: ranching, large-scale commercial 

farming, co-operative farming and state farming (ILRI, 1995). 

2.1.1. Pastoral production system 

Pastoralism in Africa is practiced predominantly by small family units. Herds and flocks are 

raised that vary considerably in size, from a few sheep and goats in the poorest families to many 

hundreds of cattle and/or camels in the wealthiest. The size of the herdlflock determines the share 

of feed resources obtained from pastures grazed communally under an open access or common 

property tenure system characterized by mobility (nomadism or transhumance) as a sun'ival 

strategy (Milligan and de Leeuw, 1983). In the lowlands of Ethiopia. pastoralist production 

system with no or little farming is practiced and cattle and camels are kept to provide mainly 

milk. The climate in these areas is characterized by low. unreliable and une\'enly distributed 

rainfall and by year round high temperatures, Animal production often concentrates around \\'ater , 
points and herd size per family is usually large. 

Transhumance production system 

Transhumance can be defined as a system of animal production characterized b~ seasonal anc 

cyclical migration of \'arying degrees between complementary ecological areas and supenised b; 

a few people. \\ith most of the group remaining scdentary' (Azage el a/.. ~009) , :\lso the terr:~ 

·transhumance· refers to regular seasonal mO\'emelllS of li\estock bet\';een \\ell-defined pasture: 

areas (dry to \vet season. or 10\\' to highland ), It can co\'er a ",:ide range of pastoral producti o:­

systems. ranging from fully transhumant system s (such as among the )Jonhern Mauritanian s an':: 

~amibians) to systems such as used by the ?\ilotic tribes of East Africa. the Berber of the hig::­

Atlas and herders in \10rocco and Ethiopia, Transhumance also applies to settled populatiol> 

\\'ho send their li\'estock short distances to pasture, such as in Zimbabwe, .-\11 these systems ha \ ::: 
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several elements in common: (1) they rely on common property (pastures, forests and natural 

waters), (2) they normally occupy arid lands with less than 400 mm of annual rainfall, and (3) 

mobility is managed by herders, rather than by fencing (Niamir, 1999). According to Pamo and 

Pieper (2000), there are two types of transhumance in Africa: the dry season and rainy season 

transhumance; and various motivations cause these movements, especially that of the rainy 

season. 

2.1.2. Agro-pastoralists production system 

Agro-Pastoralism in Africa is earried out by pastoral families or their descendants who have, to 

varying degrees, settled and taken up cropping. Often inhabiting dry areas where cropping is a 

high-risk enterprise, agro-pastoralists live under conditions resembling those of the subsistence 

oriented smallholder farmers. Apart from ethnic differences, the only major difference between 

the two groups in tem1S of production is the emphasis on livestock, which will be greater among 

agro-pastoralists, who frequently retain some degree of mobility as a survival strategy (ILRI, 

1995). Cattle and cropping are complementary enterprises in the agro-pastoral system. Cattle 

provide milk, meat. draught power and manure. As in the pastoral community. large herds are a 

repository of savings and confer status and security on the owner. On the other hand. crops 

provide residues, which are used to feed cattle in drier periods of the year. 

2.1.3. Crop and livestock integrated production system 

Crop-!i\estock production systems are land-use systems 1rl which livestock husbandry and 

cropping are practiced in association. This association may be close and complex or li\'est0ck 

husbandry and cropping may be parallel activities v.-ithout interaction. possibly not e\'en 

belonging to the same management unit. Crop- liwslOck interactions are fe\\ ' in the humid zone 

because ani mal diseases and cropping pattems based on root crops discourage animal production. 

Interactions become more frequent and more inten e in the sub-humid and semi-arid zones. The 

interactions are based on using animal traction. manure (in cropping) and crop re sidues (as 

livestock feed). Interactions are most frequent in highland zones . \\here cereals are the major 

crops gro\\·n. Interaction in the highlands in\oh-es inlensiYl: milk production. animal traction. 

manure production and SOWI1 fodder crops (Jahnke. J 982). 
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The higher the population pressure and the cultivation intensity the more value is placed on 

manure. Livestock ownership is valued by farmers because it offers the following utilities: (1) 

investment capital, available for use in contingencies, relatively divisible; (2) individual wealth 

creation (including for women); (3) recurrent income (milk, meat and other products); (4) 

manure ; (which, if supported by on-farm fodder, re-cycles nutrients at lower cost than inorganic 

fertilizers) ; (5) energy (traction, transport); and (6) productive uses for farm residuals (crop 

residues, browse, weeds, boundary plants, uncultivated grassland). 

2.2. Cattle husbandry practice 

Husbandry practices cover all aspects of management, which include housing. feeding. breeding, 

health care etc. Husbandry practices form part of the immediate em'ironment of the animals, and 

thus directly influence their performance (Workneh and Rowlands, 2004). 

2.2. 1. Feeding and feed resources 

According to Kedija el al. (2008) cattle. camels and goats were fed principall y on natural pasture 

or pasture on non-arable land maintained under rain-fed conditions. Kurtu (2003). on the other 

hand. indicated that only 72% of the rural liyestock keepers in Harar area make use of natural 

pasture. Agricultural by-products such as crop residues. mainl y obtained from sorghum and 

maize stoyer. and house waste are also used as feed sources. Feeding systems included communal 

or pri \-ate natural grazing and bro\\"sing. and cut-and-carry system and sta ll feed ing. C creal stra\\ 

from teff. barley and v,heat is the largest component of livestock d iet in the intermediate and 

highland areas of Ethiopia. Stra\\ is stacked after tlu'eshing and fed to animals during the dr~ 

season. as are pul se-<:: rop residues (e.g. horse beans. chickpeas. haricot beans. field peas and 

lentils l. At lower altitudes in the highland areas maize. sorghum and millet st()\ ers occur to a 

greater extent than at higher alt itudes _ TetT is grO\\J1 at intermediate altitude::- and barle~ replace:-­

\\-heat at the higher alti tudes. where pulses are also groml to a great ex.tent. The nutrit i\ e \ alue of 

teff stra\\ is equi\-alem to medium-quality hay and the residue of other cereal crops is on l: or 
poor to fair qualit~. On the other hand . pulse haulms are high-qualit~ l\iughage \\ ith 5-80 

{J 

protein content (Alema:- ellLl . 1985). 
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I arme l's supplement their lactating CO\\ s \\ ith e:\traued oil b) -prl)Juct: \\ hile a lm o::; t all or about 

75° n or the m pro\ ide:: sa lt lick. to thei r cattlc, h~\\ farmers. thosc \\ Ill) arc incorporated in 

dc\ e lopmcnt of gO\-ernlllent househol d package. manage th eir anima l in delo r: \\hile the maj ority 

llf the li\estocK o\\,!1ed by the rest of the farm ers graze freel:, The li\estocK herders \\'ere 

e:\pected to dri\ 'e their animal 2-6 hours per day on (1\ erage in search o f rangeland, The distance 

hcrdtTS h3\'e to CO\ er in sea rch of grazing land. therefore. \ 'aries cons iderab l: , Graz ing in many 

areas usually is in da:1ime. but in some areas during night time , In the cro pping season starting 

early June to late September cattle \\ere fo rbidden to graze in marginal arab le land (land between 

culti\at ing land) and e\'en near rangelands of culti\ ated crop by the culti\ating cropland O'Aners, 

['herefore. herders \\-e re fo rced to take their animals far apan from cropping land and stay there 

l'or about 3 months (.-\braham. 2009), 

2,2,2, V .. -ate r resourc es 

Workneh and RO\dands (2004) classified sources of \vater by season. agro-eco logical zones 

(AEls ). livestock densities and production systems, In general. riwrs are the most important 

source of water during both \yet and dry seasons. followed by rain. springs and dams. Dams are 

particularly important sources of water for pastoral and agro-pastoral production systems during 

the wet season. as are bore \\-ells during the dry season. Rivers . as a source of water, are more 

frequently used in dega and \\'einadega than kolla AIl. Dams and bore \\-ells are more important 

water sources in kola than in v;einadega and dega AIls, 

Stream, pipes, rivers, water holes and pond water are the major sources of water for livestock in 

western zone of Tigray. Cattle were mostly watered in a dry season in water holes; and in rainy 

season despite the poor water quality for fear of traveling long distances to watering holes they 

were watered in a natural water sources (stream, rivers and rainwater). Shortage of water was 

common in dry season as compared to wet season. Animals travel longer distance to watering 

points (l-5km) per day leading to waste of their energy during the dry season. but in wet season 

animals were watered in a nearby natural water sources(Abraham. 2009). 

2.2.3 . Housing 

The traditional livestock husbandry practiced across the Ethiopian highlands is similar. Livestock 

are kept in a . kraal , (a pen or enclosure for cattle) during the night. During the day time, they are 
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herded on communal pasture, private grazing lands or in stubble depending on the season 

(Getachew et ai, 1993). About 20% of western zone, 75% of Adwa, and 60% Kola-Tembein 

households built house for their livestock inside their residence site (Abraham, 2009). Only a 

small proportion of the producers (less than 7%) use corrugated iron sheet cover while the large 

majority use locally available materials; mainly grass and wood. Thorn enclosures are also used 

in some cases, especially at night. Newly born calves are generally housed inside family houses. 

Calves and small ruminants in most cases are housed separated from other livestock (Abraham, 

2009). 

2.2.4. Cattle production constraints 

Overall, the major constraints identified and prioritized according to their importance in the 

highland areas were shortage of land, theft. livestock diseases, human diseases, tick infestation. 

bloating and fly infestation (Kedija et al .. 2008). The major cattle production constraints in 

Western zone of Tigray identified by Abraham (2009) were water scarcity, feed shortage, health 

problem and low productiyity of animals. Inadequacy of animal health care or improYed health 

management is also one of the major constraints of dairy de\'e!opment in Ethiopia, which caused 

poor performance across the production systems. Many of the problems result from the 

interaction among the technical and non-technical constraints themselves. For instance. poorly 

fed animals haye low disease resistance. fenility problems. partly because the animal health care 

system relays heayily on veterinary measures. 

Diseases are impacting liwstock production in yarious \\ay5 such as premature death. reduced 

body \\eight and fertility. reduced yield of meat. milk or eggs as v,'e ll as reduced capacity for 

\\·ork. Each disease causes some of these effects and almost all have severe effects on o\'erall 

production efficiency of animals (Suzuki. ~005). \loreo\er. poor grazing management systems 

continue to cause high mortality and morbidity (e.g. intemal parasite'S). many of the diseases 

constraints which effect supply are also a consequence of the non-teclmical constraints. for 

c'\ample. insufficient money to purchase drugs or \accines (Ibrah im and Olaloku. 2002). 

\ 
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2.3. Phenotypic characterization of cattle breeds 

Phenotypic characterization refers to the morphological description of farm animal genetic 

resource (AnGR) (Ayalew et al. , 2003). Phenotypic characterization provides basic evidence for 

the variation between and within cattle breeds which could be utilized for selection purposes. 

Physical description of a breed should focus on characters which, in the view of keepers of the 

breed and local experts, facilitate identification of animals as being members of the breed or 

strains. Physical or morphological can be particularly useful in the classification of 

populationlstrainslbreeds within a species (F AO, 1986). 

2.3.1. The need for breed characterization 

It is important that livestock breeds are identified , characterized and documented for any type of 

development or improvement work., Without such documentation it would be difficult to know 

the animals and their potential (F AO, 1986). According Pashu-Palak and Koholer-Rollefson 

(2005), the main reasons behind characterization of animal genetic resources are; tlu-eat to the 

indigenous livestock. and a numbers of different breeds are named after their location, ethnic 

group or by physical characteristi cs and may not necessarily be genetically different. The authors 

also stated that the rationales behind characterization of animal genetic resources in de\'eloping 

countries are the fo llowing: 

Most censuses of liwstock are done by species which does not gi\e an accurate picture of the 

population trend of indiyidual breeds owr time in order to deteml ine popul3tions at risk of 

e:'\tinction.Little knowledge is a\ 'ailable about e:-;isting breeds to understand: Lnique quali ties of 

the breed. e,g Pal1icular adaptation to the local el1\ironment. the potellli al contribution to 

producti\ity if treated as impro\'ed breeds. the potent ial to make the greatest \a riety for future 

contribution and determine special genes that could be useful in the fu ture, 

2,3,~. Characterization and cl3ssificati on methodolog) 

Characterizat ion consists of collect ing information on a\ailab le li\'estock and the em ironment ir. 

\\ hich the liyestock are performing (\1atheron and Planchenault. 199~ ) , Basic infoll11atioc 

includes prelim inar:- characteristics such as type breed!\ ariel): predominam location and climatic 

conditions: utility. management and production system s: phys ical and prodUClil)n trait::; (Pashu-
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Palak and Kohhler-Rollefson, 2005). Knowledge of animal performance, including understanding 

the livestock production system, is a central component of the approach. The approach should put 

as much emphasis on the production environment which plays a vital role in treat expression on 

the performance of the animal under consideration. According to Matheron and Planchenault 

(1992), characterization exercises based on quantitative criteria such as body measurement or 

different phenotypic data have been conducted on many livestock population for a long time. 

Different levels of description, varying from the general to the specific, can be considered 

depending on the level of knowledge one is looking for, the amount of available data or the time 

and means available, different methods for breed characterization can be used and many breeds 

haye been identified on the basis of physical, morphological and functional characteristics in 

tropical Africa (F AO, 1984; Matheron and Planchenault, 1992; Rege and Okeyo, 2006). 

2.3.3. Breed descriptors 

Breed descriptors are the priority elements in breed characterization. The purpose of descriptors 

de\'eloped by F AO (1986) is to facilitate valid comparison, classification or enumeration of 

breeds \\'ithin species in the context of the em'ironment existing in different countries and 

regions, The follov,ing lists of seven broad categories of breed descriptors selected are from a 

longer catalogue used in compil ing the F AO Global Data Bank (F AO. 1986) , The objecti\'e 

should first be to secure a rel iable set of infol111ation corresponding to these seyen descriptors, 

Priority elements include the fo ll owing sewn points: General identificati on consisting of: coun try 

(and source of data): spec ies. breed or populati on and location \\'ithin country \"here breed is 

found , Population size duri ng the reporting year broken down into number of breed ing fe males. 

num ber of males of servi ce age. indication of number of purebreds in mating group and changi ng 

trends in breeding fe males lip to the reponing year. average herd size duri ng the reporting year. 

average age of animals used for breedi ng by sex, Physical characteri stics including coat co lour 

gi\ 'ing detail s of spec ial colours and colour combination . horns shape and size (by sex): presence 

or abse nce of hair/\\'oo l and other spec ific \' isible traits (e ,g. fat tai l. hump), Measures of adul t 

size and \\eight including \\'ither height. liYe ,,'eight. body length (for each sex), CUlTent uses 

(purposes) as indicated by producers and ranked by priority, Possession of _pecial unique 

adaptiYe trait s such as resi::;tance to major diseases and to c limate. qualitative desc ription of 

predominant manage men t s: stem ~uch as stationary, transhumant. nomad ic: housing, feeding. 
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etc., biological performance, important traits applicable to dairy, meat or dual-purpose breeds, 

giving indication of variation: Milk yield or off take, milk quality, live weight traits (birth, 

weaning, yearling) and early measures of reproduction (e.g. age at first calving). 

2.3.4. Cattle breeds definitions 

Either a sub specific group of domestic livestock with definable and identifiable external 

characteristics that enable it to be separated by visual appraisal from other similarly defined 

groups within the same species or a group for which geographical and/or cultural separation from 

phenotypically similar groups has led to acceptance of its separate identity (F AO, 1998). 

Breeds of cattle are generally defined using loose geographical criteria or through an association 

with a particular tribal or ethnic group. Therefore the term "breed" cannot be uniformly applied 

to the classification of cattle populations from different regions of the world . Instead, three 

alternative, but equally applicable definitions for a breed of cattle have been derived (Mackechnie 

and Meyn. 1991 ). depending on the technological and cultural milieu. The ten11S describe the 

canle population of a certain area with yarying degrees of unifonnity; expresses uniforn1ity in a 

fe\\' tra its effected by simple gene action such as colour. colour panern. head form. hom fo rn1. 

polledness. and also nebulous uniformity with regard to production traits: or result from a 

systematic breeding programme based on set goals with emphasis on production traits. 

2.-t Origin and current classification of African cattle 

The origin of ind igenous cattl e of Africa is still remaining uncen all1 de pi te a\ ai lable 

archaeo logical. anthropological and historical eyidence (Epstein. 1971). It is generall y accepted 

that the .-\frican cattl e populations arose from three mai n phases of introduction from Asia 

through the :\i le \ alJey in Egypt or yia the Hom of Afri ca. Subsequent mi grati ons led to dense 

populati ons of catt le in the East African hi ghland s. around the present-day Ethiopia and Kenya. 

Present-day African cattle can be classified into four broad catego ri es: the hU!l1p!ess Basrollrlls, 

widel) distributed in \\ 'est and Central Africa: the humped Bas indiclis (zebu). distributed \\idely 

in eastern and the dr) parts of West Afri ca: the sanga, fou nd mainly in eastern and southern 

Africa: and sanga '\ 7ehu types (zenga.) found in eastern Africa. The taurine (hUIllpIeSS) t) pe has 
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two groups, Longhorns (B.taurus longifrons) and Shorthorns (B. taurus brachyceros), both of I· 

v;hich are restricted to West and Central Africa (Rege, 1999). 

2.4.1. Zebu cattle breeds of eastern Africa 

The zebu breed is represented by some 75 breeds in Africa; making it the largest single cattle 

type (Rege, 1999). Approximately 61 of these zebu breeds are found in eastern Africa and 

neighboring countries in southern-central Africa, while the rest are found in West Africa. 

The term 'East African Zebu' is used to describe all the . Shorthorn Zebu' of eastern and southern 

Africa (Rege and Tawah, 1999). Based on their body sizes, the East African zebu breeds can be 

divided into two subgroups, the 'Small' and the 'Large'. The term 'Small East African Zebu ' was 

suggested to portray the small frame of these animals and to avoid confusion v;ith other types of 

East African cattle (Mason and Maule 1960). The Small East African zebu breeds are the 

majority. being represented by 49 breeds. The Large East African zebu is represented by 13 

breeds, v;hich are restricted to the relatively drier parts of Sudan, Eritrea, Ethiopia, Somalia. 

Kenya. Tanzania and Uganda. The isolations imposed by tribal boundaries. \\'hether physical 

and/or cultural. and those due to ecological restrictions are partially responsible for the genetic 

differentiation leading to the existence of different breeds and strains. Hov,'e\'er. \'ariations in 

nomenclature associated with different tribes and ecologies do not. in themselyes. imply genetic 

differences. For this reason. breeds or strai ns that haye a common ancestry can be classified 

funher. according to \' . .-hether or not they occupy the same geographical area (e.g . a country ) 

and /or a defined eco logical zone \\'ithin one or more countries. Rege and Ta\\ah (1999) refer to 

these twO classifications as clusters and groups. respectiYely. 

2.5. Origin and classification of indigenous cattle breeds of Ethiopia 

\lajor indigenous cattle breeds of Ethiopia thus far identified are Sheko. Begayir. Boran. A.bigar. 

AJar. HOITo. Fogera. Arado . .Iidu. Arsi and Red Bororo. In addition \'ery heterogeneous mi:-.:ture5 

of Zebu sub-types (Black Zebu or .km-Jem. shon horn zebu and small zebu) haye been described 

under the name Abyssinian Zebu. Funhermore. repon b: FAO (1999) indicates the presence of 

zebu-sub-classes (Ad \\'a. Ambo. Bale. Goff3. Gurage. 1-l3rar. Smada. Mursi and Il ammer) cattle 

t: pes at different parts of the country. The stud: conducted by the Tigray Regional Agriculture 
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Development Bureau (1999), reported the presence of two breeds, namely, Medence and 

Abergelle in that part of the country. 

The livestock population is primarily of local ongm and not characterized as belonging to 

specific breeds. However, the local breeds are generally named after the area they occupy. Even 

amongst these identifiable types, there has been large inter-mixing, resulting in a dilution of 

breed characteristics. Thus, a large proportion of the population is nondescript. Little effort has 

been made to comprehensively describe the indigenous livestock populations of Ethiopia. 

Alberro and Haile-Mariam (1982) attempted to identify and classify some Ethiopia cattle types 

by compiling available literature and gathering infomlation from field trips and Ministry of 

Agriculture provincial offices. Cattle were classified into four broad categories: the humpless 

Hametic Longhorn and Shorthorn, the Zebu, the Sanga and the intermediate SangaiZebu (Table 

1). All of these cattle types were described as haying considerable adaptability to harsh climate, 

poor nutrition and diseases endemic to their respective areas. Alberro and Haile-Mariam also 

attempted to describe some of the specific characteristics by which each of the types could be 

differentiated. For instance. the Boran and the Danakil can withstand prolonged droughts ; the 

Abigar and Fogera are able to \\ithstand periodic flooding while the Abigar has some 

trypanotolerant traits. 
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Table 1: Classification of the indigenous cattle of Ethiopia 

Categories 

1 

2 
.., 
.J 

5 

Humpless 

Brachyceros 

Hametic 

Longhorn 

Zebu 

Sanga 

Intern1ediate 

SangaiZebu 

Other 

Breed" or "Population 

. Sheko (Mitzan,Goda) 

Kuri (Kouri) 

Arsi , Barka (Begait) , Borana (Boran). Arab 

(Adeni,Berbera,Bahari), Shorthorn Zebu (Harer), 

Highland Zebu (Bale), Black Zebu (Jem-Jem) and 

Small Zebu (Jijjiga) 

Danakil (AdaL Raya, Keriyu. Afar), Raya Azebo and 

Abigar (Nilotic) 

Horro. Fogera (Wagera). Arado and Jiddu 

Fellata (Red Bororo) 

Source: Alberro and Haile-mariam (1982) 

2.5.1. Characterization of indigenous canle breeds of Ethiopi a 

Ethiopia is considered the home of some of the most important cattle breeds \11 eastern and 

southern Africa. The indigenous breeds. as described by Epstein (1957). originated from the 

migration of Hametic Longhorn from Egypt along the Ni le Valley and the humped Zebu from 

India through the Horn of Africa. Interbreeding bet\\'een the Hametic Longhorn and the Zebu 

resulted in a third breed. the Sanga. \\hich spread to the southern p211 of the continent. Among 

some of the strains and varieties of the Sanga are the :'\i lotic of the Sudan. Ankole of Lganda. 

Tonga of Zambia and Tuli and T\1ashona of Zimbab\\'e. A second in\'as ion of Zebu cattle is 

beliewd to haye led to the displacement of the anga and , in some areas. interbreeding \\ ith the 

Sanga to fOll11 the intermediate angaJZebu (ILC-\ . 1992). 
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2.6. Tigray cattle types and population 

Tigray region has a considerable number of different specIes of livestock, which is found 

throughout the different ecology of the region (table 2). As a result of the different physical as 

well as biological factors found in the region, a diversified livestock species and livestock breeds 

are reared in different parts of the region. According to BoNAR (1999) cattle population of 

Tigray is estimated to be 2.81 million. Similar to the national livestock population figure, the 

proportion of cattle is highest among all other livestock species. Depending on the livestock 

production system and production objective, farmers have been using the livestock for different 

purpose such as: milk production, meat, a source of dung, hide and skin. Moreover, in the 

majority of the crop- livestock mixed farming area of the region framers use oxen as a drought 

power (BoNAR, 1999). 

Excluding the introduced few exotic cattle breeds. cattle breed of the region is categorized in to 

six major types: such as Afar, Arado. Begait, Fogera, Raya, and Medense. Medense is believed a 

cross breed of Begait and the Arado breeds. In compression to the remaining breeds of the region 

Begait and Medense are the potential breeds for diary purpose (kassahun, 2004). 
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Table 2: Livestock population and their distribution in Tigray 

Breed Agro-ecological zone Altitude Major vegetation Production Population 

system size 

Afar Hot to warm arid land 1400 Bush land riverine acacia Pastoralist 680,590 

Arado tepid to cool semi 1500 to Bush land and cultivation Crop livestock 1,426644 
Arid Mid high lands 2500 

Begait hot to warm semi Arid 500 to 1500 Bush land and grassland. Pastoralist 76,706 
Lowlands 

Fogera Tepid to cool moist 1500 to Bush land and cultivation crop/I ivestock 336,000 
2500 

Raya- Hot to warm sub 500 to 1000 Bush land and cultivation Agro-pastoralist 225678 
Azebo Moist low lands crop/livestock 

Medense Hot to warm semi 500 to 2000 Bush land and cultivation Agro-pastoralist 63,893 
Arid low lands crop/livestock 

Source: Merha (2006). Mitiku and Fikiru (1996), BoNAR (1999) 

2.6.1. Arado cattle breed 

The Arado cattle are considered to be intem1ediate breeds bet\\"een sanga and zebu groups of 

cattle. This intem1ediate group has been termed zenga (Rege. 1999). It is found in the highlands 

of Eritrea and adjacent parts of :\orthem Ethiopia in northem Shire. Adwa and parts of Agame. 

The colours are mostly red with shades ranging from light to dark. Many animals are red-pied or 

black-pied and a fe\\' of them are black. brown. grey or v,hite. The head is of medium size. with a 

shon and broad face. and a straight profile. The horns \ 'ary in size and may be large. crescent 

shaped or even absent. Ears are of medium size often partially pendent. The hump is smaller in 

females. larger in males and the dewlap is relati\·eJy large. The back usually slopes to the sacrum. 

A verage height at withers is III em for cows and 122 cm for bulls (Mason and Maule 1 990).The 

Arado cattle ha\"\.:, thick skins as compared to Balta cattle of \Veste-rn Eritrea and Northern 

Ethiopia and this is thought to be- useful for protection against cold clililate of the high plateau. It 

has been suggested that the- breed is superior in its adaptation to cold and capacity for work to 

other neighboring breeds (\lason and \1aule. 1990). 

Rege (1999) indicated that the current population is about 510 000 and that they are not in a state 

l)fdi sappearance . Ho\\e\·er. there is no appropriate me-thod follo\\e-d to consene the breed. Cattle 

::uc managed under transhumance such that frol11 the highlands the\ are taken to the eastem 
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lowlands from November to March and returned to the highlands at the beginning of rainy season 

in June. Arado cattle are much valued for ploughing; they are docile and show great strength and 

are well adapted to the highlands. Ranges of the live weight of 210-409 and 190-340 kg were 

indicated for males and females , respectively (Mason and Maule 1960). The Arado cattle can 

yield up to 4 liters of milk a day, but normally they do not produce much more than a daily 

average of 1 liter. In spite of this low productivity the cows are normally milked to the detriment 

of the calves. Their meat is dark and tough and it does not show marbling. 

2 .6.2. BegaitIBarka cattle breed 

Begait cattle breed is mainly found in abundant along the border of Eritrea. Ethiopia and Sudan 

under pastoral and agro-pastoral production system. Specifically it is found in the western zone 

of Tigray (in Ethiopia) and the Gash Barka Region (in Eritrea) . Begait cattle population ranks 

"first in Eritrea and fifth in Tigray region (BoNAR, 1999; Natarajan, 1999). According to Mitiku 

and Fikiru, (1999) ; Zerihun. (1999) Begait in Tigray region is found in the hands of pastorali st in 

\vestem zone, in a wide range of altitudes 500 m.a.s.l at Kafta-humera to 1500 m.a.s. l in Tahtay­

adyabo. The population size of Begait was estimated to about 80,000 \\'ith more than 60% of the 

population size being found in Tahtay-adyabo. and Kafta-humera. 

The Barka is a long legged black and \\"hite breed originating in the Barka region. It has been 

spread to many areas on account of its milking qualities: daily yields of 6 to 8 li ters are rep0l1ed 

as general. They are re lati yely resistant to diseases and are al so kno\l\ n fo r their high feed 

com"ersion rate making them good meat producers. Mature body \\"eight ranges from ~67 10 316 

Kg (Oqba-Michael, 2003). The origin of this breed is Sudan and the lo\', lands of Eri trea . T\\ o 

distinct types of the breed haye been ident ified. The Dohin is a tall and sknder t~pe \\"ith shon 

ears. a straight nose. a narrow long neck and long thin legs . a long tail. a less deyel oped de\\lap 

and a smaller udder. \1 ilk production is lo\\"er than in the other type. Both males and fema les 

ha\ 'e thi n and med ium horns. \\ith blad or brown coat colour. The most important trait s l~ f thi s 

type are its aggressiYe behayior to\\ards intruders which is an ad\'amage in areas \\here cattle 

rustling is a big problem. and the capacity to trave l long d istances and graze in the \ ast range 

land s. The Bega it type is the largest and most doc ile \\'ith a well dewloped udder. long teats and 

a higher milk yield . Sma ll and stu mpy horns are common in both males and female s of thi ::. t) pc. 
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The Begait is very vulnerable to food shortage. Grey, brown and black and white coat colours are I· 

most common. Mature body weight ranges from 267 to 316 Kg (Natarajan, 1999). 

2.6.3. Abergele cattle breed 

Abergelle cattle breed is mainly found in the districts of Abergelle in the central zone of Tigray 

region. Farmers reared the breed for the production of milk, meat and drought power (Regge, 

1999). This breed is a crossbreed of Afar cattle breed (one of the Senga group) and an indigenous 

cattle breed (before which were belonging to this area) (Merha, 2000). Similarly, according 

Regge (1999) this breed has categorized under the zenga cattle group; in which zenga cattle is 

believed to a crossbreed of hump less zebu cattle and the Senga cattle breed. The breed is one of 

the smallest, tolerant to heat stress and tick resistance cattle breed of the region. The breed has a 

fine skin, coat colour varies considerably with black, spotted, and balk, and white paid. Black and 

white animals are among abundant colour type. Opposed to the zebu cattle groups, Abergelle 

breed have a small dewlap and naval flap. In addition. it has undeveloped hump, which is a 

typical features of this breed. Female cattle of this breed tend to resemble more to the Senga in 

some phenotypic characteristics. but male resembles to zebu cattle breed (Merha, 2006). 

2.6.4. Fogera cattle breed 

This breed is mainly found in Amhara region of Fogera woreda and Tigray region. It is adaptive 

to a wide range of altitude 1500 and 1680 in Amhara region. and 1500 and 2500 m.a.s.l. in 

Tigray region. According Albeno and Solomon ( 1982) repon most of the physical description of 

the breed is: a well dewloped naval flap and perpetual sheath. long legs. small humps. and 

nano\>, bod v shapes. According to Addisu and Prabhakar (2003). a study held in metekelle 

agricu ltural research center the mean cahing intenal of Fogera co\\s was 559 days ( 18. 6 months) 

and the mean AFC for heifers \\·as 44±O.60 months. 

2.6.5. Production and reproductive perfom1ance of zebu cattle 

Zebu canle are known for their low producti\·ity in their natural environment. Despite the ir low 

producti\·ity. they are kno\\"n for their high prolificacy . . -\s many reports indicate that. the 

producti\ e and reproduct i\·e performance of zebu catt le \:Hie_. The most important factors thal 
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determine their performance is that; Genetic, environment and disease. The factors are directly 

influence the reproductive process at the ovulation, fertilization or implementation during 

gestation and parturition and indirectly affect the productivity of cow. The methods used to 

estimate reproductive performance of female bosindicus cattle is; fertility or calving rate, number 

of cervices per conception, calving interval, and age at first calving (Mukasa-Mugerwa et aI , 

1989). 

Puberty is a gradual quantitative phenomenon rather than an acute and qualitative 

endocrinological event. It occurs when the gonads begin to secrete sufficient steroids to 

accelerate the growth of the genital organs and the development of secondary sexual 

characteristics. Heifers, especially taurine can reach puberty and breed at one year old. However, 

Bos indicus reach puberty late, as an example; the average age at puberty for the Ethiopian zebu 

cattle is 22.5 month. In general, the time taken zebu cattle to attain sexual maturity and puberty 

are highly influenced by environmental factors including feed quantity and quality (Mukasa-

Mugerwa, 1989). 

First calving mark.s the begilming of cow productivity life. Age at first calying is closely related 

to generation interyal that influe nces selection, The average age at first calving of bos il1dicliS 

cattle is variable, A,s an example. the ayerage age at first cah 'ing for Kenana cattle in Sudan 

ranges from 23 to 58 (Alim. 1960) , Accordintg to Saeed et a!. (1987) cattle year of birth affect 

age at first calving, Further Del1l1is and Thiongane. (1978) fo und that Gobra (Sengal f ul ani) 

heife rs kept on pasture and supplemented \\'ith a balanced concentrate. cah 'ed first at 31 months 

years old compared to un-supplemented heifers (which is cah ed at an age of -1-0 months'l,The 

period of calying inten al of a CO\\ inc lude: gestation . post pm1um anoestrus (from cah 'ing to first 

estrus) and the sen'ice period (first post paJ1um estrus to conception), The length of cah ing 

interyal is determine by differel1l fact ors and it is possible shonen cahing inten 'al by 

mani pulating thus factors (\1ukasa-\1ugen\ a. 1989). Sometimes the post partum unestruses and 

sen'ice peri od called da: open and to achi eyc a cah 'ing interyal of 12 months thi s period must not 

exceed 80- 85 da: s (peters. 198·+)' . ..l.ccording to Sada (1968) cah ing interyal of cattle \\'ere 

categori zed \'er: \\'ell « 13 ,6 month). sati sfactnr: ( 13,6-1 5,6 months) and unsati sfactor) (> 15 ,6 

months), Although zebu can Ie tend to reach ~e\ ua l maturi ty rather late. the ir product i\ e life and 
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their crosses tends to be longer than that of taurine cattle (Fowler, 1969). The useful lifetime of 

zebu cattle in the tropics varies from 4.5 to 8.5 years. During this time cows gives 3 to 5.4 calves 

(Mukasa-Mugerwa et aI , 1983). 

Tropical cattle ' s are having low total milk production as well as yield per lactation than temperate 

cattle ' s as an example Alberro and Hail-mariam (1982a) indicate the total milk production per 

lactation of the indigenous cattle of Ethiopia is low., (1997) indicate that the average lactation 

length of indigenous cattle is low and range 272 days for Arsi cattle and 120 days of Boran cattle . 

According to Mason and Maule (1960), a local Arado cattle breed can yield up to 4 liters of milk 

a day, but normally they do not produce much more than a daily average of 1 liter. Begait cattle 

produce about 5 liter per day (Merha et aI , 2006). The average milking days of lactating Begait 

cattle is also about 194 days (Azage and Alemu, 1997). 

2.7. Status and trends in conservation of animal genetic resources (AnGR) 

The status of AnGR or livestock breeds, particularly in the developing world, is poorly 

understood. Loss of genetic diversity through the di sappearance of local livestock breeds is 

widely reported but difficult to quantify . F AO estimated (F AO. 2000) that about one third of al l 

domest icated animal breeds \vere threatened \vith extinction. These ha\'e been criticized because 

they are based on national endangennent estimates. regardl ess of the total populati on size of the 

breed in question across countri es and the genetic relati onship between breeds across countries. 

After recent updates of the global Domestic Animal Diversi ty Infol111ati on System (DAD-IS). the 

number of recognized domesticated animal breeds to tals 7.600. consisting of ·trans boundar; 

breeds' (regional and intemational) and 'local/national breeds' (Scherf er a/.. 2006). The tern: 

'breed ' does not ha\'e a un i\'ersall y accepted biological or legal defini tion, 

In developed countries breeds are characteri zed by clear detin ition s. ph) sical characteri stics anc 

strict definitions of purit) of pedi gree. typica ll y regulated by a breed society \\ hich is backed b; 

la\\,. In de\eloping countries a breed is common ly defined b: local tradition. ident if: ing pbysica: 

characteri stics. a geographical location or ethnic group by \\hich it \\'as dewloped, We use the 

tel111 as follows: a popul ation of animals tha t share cenain dejined physica l characterist ics anc 

wh ich are not routinely bred " ith other popul at ions (Gibson and Pullin. 2005) , Rege & Gibso r. 
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(2003) and Hoffmann and Scherf (2005) summarized the factors that threaten diversity of AnGR. 

These include: Cross-breeding with and/or replacement by imported breeds in programs designed 

to improve animal productivity, neglect arising from shifts in social settings, production systems 

and/or market demand of certain animal products, urbanization and its impact on traditional 

animal agriculture, drought, civil strife/conflicts and famines. 

The loss of breeds is only one indicator for the loss of genetic diversity in farm animal species. 

This diversity is large within breeds and overlapping with others. Hence, indiscriminate cross­

breeding can be considered to be a threat to the survival of a breed but may not always reduce 

genetic diversity within the species. Very little is knovm about the distribution of specific genes 

and the genetic uniqueness of breeds, although a range of rather unique adaptation traits have 

been documented for local/indigenous breeds. 

2.7.1. The value of animal genetic resources 

The value of AnGR can be analyzed at different levels (livestock keeper, community, national. 

global) and should take into account a wide range of functions of liyestock. For an oven'iew of 

economics of AnGR, it is apparent from the typology of values that current econom ic decisions 

are largely based on only the direct use values. although the other categories of yalue may often 

be of equal or greater importance. For example. it has been estimated that approximately 80% of 

the yalue of liYestock in low-input developing country systems can be attributed to non-market 

yalues. while only 20% is attributable to direct production outputs. By contrast. oyer 90% of the 

yalue of li, 'estock in high-input de"eloped counll'~ ' production systems is attributable to the latter 

(Gibson and Pullin. 2005). By focusing largely on direct use \"alues. AnGR consen'ation is likely 

to be consistently unden'alued, i\ote also that not all types of consen'ation strategies (discussed 

below) are capable of safeguarding all of the aboye 'alues. For example. ex situ in , 'itro 

consen'ation cannot generate direct use , 'alues. \,'hile in situ conservation may be poor at 

ensuring option , 'alues in the face of drought. 

The ditTerent types of yalues of .'\nGR constitute components of "Total Economic Value" (TEV). 

\\ hich is equal to the sum of the follo\\'ing: Direct Lse Values (OLV) refers to the benefits 

resulting from. inter alia. actual uses. such 3:-- for food. fertili zer and hides. as well as 
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cultural/ritual uses. Indirect Use Values (IUV) is the benefits deriving from ecosystem functions, 

such as the maintenance of genetic stock and other important interactions between these breeds 

and the ecosystem. Option and Quasi-Option Values (OV) are deriyed from the value given to 

safeguarding an asset for the option of using it at a future date. It is a kind of insurance value 

against threats to livelihoods, the occurrence of, for example, unforeseen changes in the 

ecosystem, in future market demands, in supplies of external inputs, by emerging disease 

challenges or by a combination of these factors. Quasi-option values relate to the extra value 

attached to future information made available through the preservation of a resource. Bequest 

Values (BV) measures the benefit accruing to any individual from the knowledge that others 

might benefit from a resource in the future. Existence Values (XV) are derived simply from the 

satisfaction of knowing that a particular asset exists (Anderson, 2003 ; Pearce & Moran. 1994; 

Arrow & Fisher. 1974). 

2.7.2. Risk status classification 

For planning and prioritization purposes, it is useful to classify breeds into ri sk status categories. 

The numerical boundaries between the different risk status categories used by F AO are intended 

to be indicators of the need to take action. A paper presented at the Expert Consultati on in 1992 

argued that a population size bet\\'een 100 and 1 000 breeding females " implies that the breed is 

in danger of exti ncti on. \\ 'ithout acti on its effectiye populati on size is inadequate in most cases to 

prevent continuing genetic loss in future generati ons. An inc rease in the degree of in breeding is 

unayoidabl e and threatens the \'itality of animals. There is a real danger either or spontaneous 

loss for example by sudden disease. or due to neglec t by man" (FAO 1992b). Further. a 

population size of less than 100 breedin g females indicates that "The populat ion is close to 

exti nction. The first acti on must be to increase the population size . At thi s !eye l of threat. the 

geneti c \ariab il ity is often already reduced so that the population C2nnot be cOILidered the same 

as the ancient breed" (f..".O 1992b). 

As such. the fo llowi ng classifi cati on is used by FAO to desc ri be the degrees of ri sl-- faced by 

li\'estocK breeds: 

Ex ti nct breed: The case \\ hell it i - 110 longer possible to recreate a population of the breed. 
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Extinction is absolute when there are no breeding males (semen), breeding females (oocytes), nor 

embryos remaining. 

Critical breed is a breed where the total number of breeding females is less than 100 or the total 

number of breeding males is less than or equal to five ; or the overall population size is close to, 

but slightly above 100 and decreasing, and the percentage of pure-bred females is below 80 

percent. Endangered breed is a breed where the total number of breeding females is between 100 

and 1000 or the total number of breeding males is less than or equal to 20 and greater than five; 

or the overall population size is close to, but slightly above 100 and increasing and the percentage 

of pure-bred females is above 80 percent; or the overall population size is close to, but slightly 

above 1 000 and decreasing and the percentage of pure-bred females is below 80 percent. 

Critical-maintained breed and endangered- maintained breed: Critical or endangered breeds that 

are being maintained by an active public conservation programme or within a conU11ercial or 

research facility. But breed not at risk means the total number of breeding females and males is 

greater than 1000 and 20 respectively; or the population size approaches 1 000 and the percentage 

of pure-bred females are close to 100 percent and the overall population size is increasing. 

2.7.3. Threats to indigenous breeds 

Yet these indiQ.enous breeds may have calTied Q.enes that would ha\'e been of benefit to today' s _ r - ~ 

farmers: loss of these breeds means loss of such genes forever. \Ve know little of the breeds that 

. still exist, the genes they cany. the production system they could fit into and the benefit they 

could bring to fam1ing communities in another place another time. Crgent efforts are needed to 

characterize breeds to preserve these valuable resources for future generation (JURI, 1998). 

Africa's indigenous base of biodi\ersity is being eroded by O\'er har\esting of resources. 

destruction of habitat and replacement of indigenous genotype by ne\\'ly introduced exotic animal 

geJ111plasm. Genetic \ariation is the primary resource for future improvement and de\elopment of 

li\estock to meet human needs. Loss of this di\C~ r s ity \\ ill thus restrict options available to meet 

unpredictable future requirements (Rege and Baker. 199-1-). 
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2.7.4. The impact ofloss of farm animal genetic resources 

The loss of animal genetic resources has both short-term and long-term implications. The 

permanent loss of rare and native breeds at risk would bring a substantial loss to national 

biodiversity and heritage. This might have an impact on long-term genetic progress and the 

country' s ability popUlation to or changing environmental or production niches. Over all , food 

security, social, environmental and economic arguments strongly favor maintaining adequate 

capacity for livestock production and AnGR management (F AO, 1999). 

2.8. The determinants of success in conservation program 

The determinants of success in community ownership and mobilization in natural resource 

management include broad-based participation, credibility and mutual thrust, willingness and 

readiness. percei\"ed benefits and benefits distribution. value focused resource. familiarities with 

intended project' s benefits, literacy level , socio-economic status and cultural affiliation (Thakadu. 

2003).The role of community-based conser\"ation has receiwd increasing attention deriws from 

the realization that most creative and producti\"e acti\"ities of individuals or groups in society take 

place in the communiti es (Rege. 2003). The following factors haH been identified as 

contributing to sustainability of a conservation program (Koller-Rollefson. 2003): The fanners 

are owners of the breed and benefit from it, the animal's O\\"l1ers have a sense of responsibility for 

the breed. animals are utili zing the farmers ' own feed/fodder. maintenance is labor intensi\-e not 

capital imensi\-e. the breed is pal1 of traditi onal culture and contributes to the keepers' identit: 

and se lf-respec t. breed and its requirements are well understood . impl ementing organization is 

stable and the project has gO\ 'emment support . The project has the support of the other 

organ ization. such as 1\GOs. 

:2 .8.1. T:pes of consenat ion 

The in situ consen 'ation inyo lws all measures to mai11lain li,e animal breed ing potenti al:; 

includ ing those il1\ ' ol\'t~d in actiw breed ing program in the agro-ecosystem. \\ here the: either 

de \-eloped or are norma ll ) found . together \\i th hus bandr: act i\'it ie that are under taken to 

ensure the continued contribution of these resources to sustainable food and agricul ture 
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production, now and the future. The ex situ conservation of farm animal genetic diversity 

encompasses all conservation of genetic material in vivo, but out of the environment in which it 

developed, and in vitro including, inter alia the cryo-conservation of semen, oocytes, embryo. 

cells or tissues (F AO, 1999). 

2.8.2. Utilization of farm animal genetic resources 

According to F AO (2000), utilization of farm Animal Genetic Resources (AnGRs) incorporates 

the use and development of animal genetic resources for the production of food and agriculture. 

The use in production system ofAnGRs that already possess high level of adaptive fitness to the 

environment concerned, and the development sound genetic principles, will facilitate sustainable 

development of the AnGRs and the sustainable intensification of the production systems 

themselves. The wise use of AnGRs is possible without depleting domestic animal diversity. 

Development of AnGRs includes a broad mix of activities that must be well planned and 

executed for success, and compounded O\'er time, hence with high value. It requires earful 

definition of breeding objectives and the planning. establishment and maintenance of effecti\-e 

and efficient animal recording and breeding strategies. 

, 
\ 
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3. MATERIAL AND METHODS 

3.1. Description of the study area 

The study was conducted in the area stretching from Medebay-Zana to Asgede-Tsimbla, which is 

the tract of Arado cattle breed in Northern Ethiopia. It is located on the Axum-Gondar high way, 

between 1057km and 1109 km of North West zone of Tigray. The Tigray National Regional 

State is situated between 12° 15 ' and 14° 57' N latitude and 36° 27' and 39° 59' E longitude. It is 

bordered to the North by Eritrea; to the West by the Sudan; to the South by Amhara and to the 

East by Afar Regional State. It belongs to the African dry lands, which are often called as the 

Sudano-Sahelian region (BoFED, 1998). According to Hailay and Zekarias (2000), Tigray region 

is categorized into kola, Weina-degua, Degua, and Berka. Major site selected for this study were 

Asgede-Tsimbla, Tahtay-koraro and Medebay-Zana (Figure 1). In the studied woredas, farmers 

follow extensive mixed fanning system, crop and livestock production. The major crops grown in 

the sun'eyed area include sorghum, maize, teff. millet sesame and nug. Every sampled farm 

households cultivate all possible crops to fulfill their grain demand for consumption as well as for 

sales. There is one cropping season in the area. long rainy season (kiremt) from June to 

September. 

3.1.1. Asgede-Tsim bla 

Asgede-Tsimbla is a woreda in the North \Vest Zone of Tigray. It is located bet\\een the latitudes 

of 14019' to 14°11':\ and longitudes of 37034'to 38019·E. The area is situated at 1109 km North 

of the capital Addis Ababa and 326 km lorth West of ~v1ekelle, the regional capital city of 

Tigray. The topography of the v,oreda is plains. ri\ 'er valleys and plateau with an altitude ranging 

between 800 to 2300 mas!. A\erage annual temperatures ranges between 15°C and 34°C and the 

aIll1uai rainfall ranges from 600 to 900 111m. The li\estock populatiOI~s in thi s study woreda are 

232.22 -1- cattle (Arado, Begait and exotic breeds). 1-1-6.209 shoats. 176.751 poultry. 8.547 equine, 

8.-1-32 camels. and 3.560 bee colonies. The \egetation of the area is dominated by indigenou~ 

plants and some exotic plant species . \1ajor culti\'ated crops include sorghum. teff. maize. nug 

and sesame (WARD. 2006). 
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3.1 .2. Tahtay-koraro 

Tahtay-Koraro woreda is found in Tigray Regional State, North West Zone and located at 

1087km North of the capital Addis Ababa and 304 km North West of Mekelle. The area laid 23% 

lowland, 2% highland and 75% mid highland with an average altitude of 1883 m.a.s.1. The rainy 

season extends from the beginning of June to late-September with an annual rainfall of 700-

900mm. The annual daily temperature ranges from 15 DC to 34 Dc. Major crops grown around 

the woreda are cereals such as teff, sorghum, and maize and cash crops. Annual crops are 

dominant and rain-fed agriculture is mainly practiced using drought power. Total population of 

this area is 83,019. The total area of the woreda is 66,214 km2
, of which potential cultivable land . 

is 18,430 ha, unproductive land is 17,303 ha, forest land is 17.223.5 ha, and grazing land is 

7,068.6 ha. The livestock population of the woreda is 98 ,570 cattle, 58,590 shoats, 35,121 

chickens and 37,241 equines and 225 can1els. Mixed crop-liyestock production is practiced in the 

woreda (BoANR, 2008). 

3.1.3. Medebay-Zana 

Medebay-Zana is one of the administrative woreda found in )Jon h West Zone of Tigray Regional 

State and located at 1057k111 :-.iorth of the capital ci ty of Ethiopia (Addis Ababa). and 274 km 

North West of Mekelle. The area li es with the altitudes ranging from 1700 to 1900 (m.a.s.I). It 

receives an arumal rainfa ll ranging from 650-950m111 and has an annual a\ 'erage da il y temperature 

of 26 DC (BoANR. 2003). Major crops grown around the area are cereals such as teff 

(Eragrosfis). maize. sorghum. millet and pea. Total hu man population of thi ::; area is 1 18 . 27~. 

The woreda is categorized as kola (47%) and woinadega (53%). Out of the lOlal area of 105 .536 

ha crop land accounts for 25.5 -+9 ha and the rest 31.72 1 ha: 32.811 ha: 13.850 ha and 1.605 lla are 

grazing land. forest land. unproduct ive land and land for other purposes. respec t i\"el~ · . The 

livestock populations in the \\"oreda are 98.398 cattl e. 65 .609 goats. 15.07-+ sheep. 89.5 1:2 

chi ckens. 7,899 donke:s. 1-+6 ho rses and 18 1 camels (BoA.:'<R. 2003). 
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Figure 1: Map of the study area 

Asgede-T simbila 

D Tahatay-Koraro 

• ).·fedebav-Zana 

3.2. Study population and study design 

) 

Smallholders (Arado cattle o\\ners) and Arado cattle kept by them represented the study 

population. This research \\-as basically a retrospecti\e and cross-sectional sun'ey focused on th e 

selected area. Generally. data \\-as gathered through questionnaire survey. obsen'alion. focu s 

group discussion. and inten-ie\\ with key informants canied out from October 2008 to :- [arch 

2009 in three woredas of North \\ 'est Zone of Tigray. 

3.3. Sample size determination and sampling procedures 

Simple random sampling procedure was used 10 identify the study households and the ampling 

units were household keeping Arado cattle. _--'\nd sample size \\-as detel111ined based on the 

f0l111ula recommended by !\rsham (2007) for mw\ studies: 
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N -0.25 SI ·.' 

\\ 'ith the assum pt ion or 3°() standard enor a total or 27<) hOLlseholds \\ere taken for the study. To 

select the househokls. three Tab ias Kebelles \\ ere selected from each d istrict using simple 

random sampling proc edure and from each Tabia. 31 hou 'eholds \\ere se lected randomly (n=279 

househo lds). Al l Arado cank O\\l1ed by the 279 households \\ ere included in the morphometric 

stud \ . 

3.5. Data collection 

3.5.1. Questi onnai re sun e\ 

[he questionnaire \\ as designed based on the information checklists and breed desc riptor li s t 

dc\ eloped by (Workneh and Rov;lands. 2004: FAO. 1986). Fom1al s ur\'e~ was can'ied out with 

the help of the quest ionnaire fonn at to obtain infom1ation from selected sample households. The 

quest ionnaire consisted open-ended and closed-ended questions. The contents of the 

questionnaire were as follo\\"$: households ' characteristics. origin and distribution of Arado 

catt le. production systems. health aspects, breeding practices. mating practices. castration 

practices. herd dynamics. breed specific infom1ation. phenotypic description. milk yield and 

reproductive performance of Arado cattle. 

3.5.2. Additional suryey materials 

Additional survey materials were developed and prepared to assist the enumerators during the 

completion of a questionnaire. The additional survey materials consisted of Tigrigna translated 

version of the questionnaire format, descriptor list of phenotypic characteristics photographs of 

cattle adopted from ILRI (2004), color chart and measurement tape (Appendices B) 

3.5.3. Participatory appraisal approach 

Group discussions were held with farmer groups, development agents and the districts' livestock 

development desk. Group discussions were conducted in each Tabialkebelle with 8-11 farmers 

and a development agent in each group. Each group was expected to identify and rank the merits 
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and dcmc rits of i\rado cattl e and the probkl11~ a~~ocia t c \\ ith th is breed and the production 

5) stcms . 

.:1.5.-L \Ilorphometric measuremenlS 

:\ tota l o f4 0 adu lt males ( 15 intact 25 castrated) and 70 adult te males ( 10 heifers and 60 co\\'s) 

v .. 'ere randoml y se lec ted fo r phenotyp ic charac terization. The di stributi on of the sampled animals 

b\ the stud \" " Wo redas" was AS2.ede-Tsimbla -+-t. \Ilede bav-Zana 30 and Tahtav-Koraro 36 
... '" __ ... J 

ani ma ls. 

Qual itative tra its examined were: 

• Coat co lour pattern (uniforn1. pied and shaded) 

• Coat colour type (red. black. white. grey . broml. red and white, black and ''ihite) 

• Hair length ( smalL medium. long) 

• Facial profile. (flat. conca, 'e and convex) 

• Presence of hom (present or absent) 

• Hom shape (strait or curved) 

• Hom orientation (upward. forward. lateral or drooping) 

• Ear size (small , medium or large) 

• Ear shape (rounded-edged or, strait-edged) 

• Ear orientation (erect, lateral or drooping) 

• Back profile ( hollow or strait) 

• Rump profile (flat or sloping) 

• Hump presence (present or absent) 

• Hump size (large, medium or small) 

• Hump location (thoracic or cervi co-thoracic) 

• Hump orientation (bent or erect) 

• Tail length: 

• Short (above the hock joint) 

• Medium (at the hock joint) 

• Long (below the hock joint), 

• Udder size (large, medium or small), 
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• I ca t si/c: 

• Small (hard to hold bct \\'een th umb and index linge r) 

• r-1edi um (can eas il y be he ld be tv;een th umb and index fin ger) 

• Large ( can be held be tween multipk fingers and thumb ) 

• Kava l tlap( large medium or small ) 

• Oe\vl ap (small. medium or large) 

Simil arl y quantitat ive traits \\'ere recorded tn di ffe rent age catego ri es of adul t animals, The 

measurements \\'e re take n for each traits using tape measure (meter), Heart girths were taken by 

using mete r in the moming hours. before the animals were taken to grazing and watering areas. 

The reading \\ as taken from the streak runn ing th e circumference of the animals over the back, 

beh ind the base of the hump and around the chest. j ust behind the front leg. The tape was held 

comfortably. 

Quantitati ve tra its reco rded (i n cm) \\'ere : 

• Body length (from the hipbone to the pointing end o f shoulder) 

• Height at \vither (from the ground to the withers of the animal) 

• I-Ieart girth (around the body just behind front legs) 

• Neck length (horizontally from proximal end of cervical region to the distal end of the 

cranial region) 

• Ear length (from the base of the ear to the pointed end of the ear) 

• Face length (from the poll of the animal to the end of muzzle) 

• Tail length (from the base of the tail to the pointed end of the tail) Hom length from its 

base to tip following its external curvature) 

• Pelvic width (the width between the two pins) 

• Canon bone length ( the length of the bone joining the fetlock and knee joint) 

• Dewlap width (measured from the widest part of the base of the neck vertically) 

• Perpetual sheath (the width measured at the widest part from the base of the abdomen 

vertically) 

• Canon bone circumference ( the narrowest part of the bone joining fetlock and knee joint) 

• Teat length (from the base of the teat to the end tip of the teat) 

Pictures were taken from representative cattle. 
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3.6. Data management and statistical analysis 

The computer software Excel was used for data managing and most of the data were analyzed 

with SPSS (2006) version 15 software. Simple descriptive statistics such as mean, standard errors 

and percentiles were used to summarize the data. One way ANOVA (Analysis of variance) was 

used to compare the mean of different variables among the woredas. 
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4. RESULTS 

4.1. Household and socio-economic characteristics 

-L 1. 1. Household characteristics 

Data on the household characteristics of the selected households is pre ented in Table 3. Out of 

the total intervievyed households (N = 279). 69.5°'0 \\ere male and 30.5% \\'ere female. The same 

pattern of gender distribution was obseryed in the specific study sites. The age distribution of the 

househo ld heads was 15% less than or equal to 30 : ears. 26.5% tl'om 31 to .. 1-0 years. 28.7% from 

...J.l to 50 years, 22.2% from 51 to 60 years. 6 . ...J.% rrom 61 to 70 years and 1.1 % abo\'e 70 years. In 

the specific study sites. there was obseryable \ariation in the age distribution (Table 3). 

Table 3: Age. sex and educat ional status of the respondents in the study area 

Variab le Asgede .. Tsimbla Tahtay .. Koraro Medebay .. Zana 

(N=93) % (N=93) % (N=93) 00 

.-\ ge 
::: 30 16 17.2 13 14.0 13 14 .0 

31 .. -10 15 16.1 3-1 36.6 25 26.9 

-11 .. 50 26 28.0 28 30.1 26 28.0 

51 .. 60 28 30.1 1-1 15.1 20 21.5 

61 .. 70 8 8.6 
, 

3.2 7 7.5 J 

> 70 0 0 1.1 2 2.2 

Sex 
Female 24 25.8 30 32.3 31 

,~ , 
JJ.J 

Male 69 74.2 63 67.7 62 66.7 

Education 
Illiterate 49 52 .7 48 51.6 51 54.8 

Read and write 15 16.1 18 19.4 14 15.1 

Primary 20 21.5 14 15.1 10 10.8 

Secondary 4 4.3 7 7.5 0 0.0 

Religious school 5 5.4 6 6.5 18 19.3 

N= number of respondents 

Out of the total households interviewed, 53% were illiterates, 16.8% can read and write, 15.8% of 

them were enrolled in primary schools, 3.9% attended secondary school and 10.4% attended 

religious schools. The distribution of the educational status of interviewees was similar to the 

overall pattern except in Medebay-Zana, where ' there were more people with religious training 

than the other two sites. 
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-t.I.~. Cropland and lalllil~ ::. iLc 

The overa ll mean (± SD) cropland holding \\as 1.0=0.6 ha Table -t. There \\as a significant (P ":: 

0.05) difference among the three "v,oreuas" in crop land ho lding . Asgede-T ' imbla had more farm 

size (1 .-+ ha) than Tahatay-Koraro (0.9ha) and Medebay-Zana (0.7I1a). respectively. Thc 

household sun'ey conducted in the three study \\'oredas sho\\ed that the mean (SD) household 

fam ily size was 6.6 (2 .0). 6.5 ( 1. 9) and 6.2 (2.1) for ~"1edebay-Zana. Asgede-Tsimbla and 

Tahatay-Kraro. respectivcly. There \\as no significant (P > 0.05) difference among the three 

\\oredas in family size. On a\'erage. there \\'ere 6.-+ persons in household in the study area. The 

proportions of male and fema le members of the households were comparab le in all the study 

areas. 

Table ~: Farm and family size by the administra ti\ 'e woredas 

Variable Asgede-Tsimbla Tahtay-Koraro Medebay-Zana Overall 

Mean(SD) Mean(SD) Mean(SD) Mean 

N =93 N =93 N =93 N= 279 

Crop land size 1.4(0.7) 0.9(0.4) 0.7(0,3) 1.0(0.6) 

Family size 6,5(1.9) 6.2(2.1 ) 6,6(2,0) 6.4(2,0) 

Male 3.4(1.4) 3.2(1.5) 3,5(1.4) 3.4(1.4) 

Female 3,1(1.3) 3,1(1.2) 3,1(1.1) 3,1(1.2) 

N= Number of respondents, SD=standard deviation 

4,1.3. Purpose of keeping cattle 

The major purposes of keeping /rearing cattle in the study area are presented in Table 5. 

According to the respondents, cattle are kept to fulfill multipurpose functions. These include 

drought power, milk, income generation, reproduction, social and cultural value, dowry and hide. 

Most of the respondents in the three woredas reported, work power as the primary purpose for 

keeping cattle followed by milk, manure and breeding purposes. 

Table 5: Purposes of keeping cattle in the study areas as rated by smallholder farmers 
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Purposes :\ sgede-Tsimbla Tahatay-Koraro \ lcdcbay-i:ana 

\ I i I I.,: -l. 3 1 1.8 7 .) 

\\orl.,: Draft 73.1 68.8 6-l.S 

\ lanure 10.8 7.) 8.6 

Breeding 6.5 ).-l 6.) 

[ ncome I I " I .J._ g.6 

00\\ t"\ 3.2 3.2 -l.3 

-l.I .-l. Source of income 

:\s presented in Figure 2. the major sources of household income are crop production (71.2%). 

li\estocK and products ( 18.6%) and others (9%) for the fa1l11crs. The farmers sold li\·estock and 

li\csrocK products to purchase industrial products and grains during the time of crop failure. 

9.00% 

Figure 2: Sources of income for smallholder farmers 
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..f.2. LiHstock composition and herd tructurc 

... +'2 . 1. Li\cstock cumposition 

The li\'estock hc::rd in the tudied hou -eh Ids \\as composc::d or Cilttk (~6."~0). gOalS (32.9%). 

chicken (2-+.0°01. shec::p (6.8 °0) and donkey (-+ .9%). Cattle and gom;; \\ere morc dominant in the 

stud: areas. ;\s indicated in Tables 6. the owrall mean and swndard de\'iatiol1 of liwstock 

holding per housc::hold "ere cattle 6.8 (-+.1 ). goats 6.1 (7.1). chickc::ns -1..5 (-1..6). sheep 1.3 (3. ~) and 

donkey 0.9 ( 1.0) per household. Results on overall li\estock 0\\ nership indicate thJt the awrage 

holing of cattle and goats had significant difference (p < 0.05) among the sur\"t~yed woredas. The 

higher mean cattle heads "ere recorded in Asgede-Tsimbla (9 .-+=5.2). I-Io\\e\ er. the a,'erage 

livestock holding of sheep. chickens and donkeys were comparable (p>0.05) in all \yoredas. 

Table 6: The mean liyestock holding and composition by the district s 

Srud~ locations 

Livestock spec ies Asgede-T imbla Medebay-Zana Tahata~··Koraro Overall (%)¥'" 

Canle* 

n 872 450 562 1884 36.7 

Mean=SD 9.4=5.2 4.8~ 1.9 6=3 6.8::::4.1 

Sheep 

n 48 122 181 351 6.8 

Mean±SD 0.5±2.4 1.3±2.5 1.9±4.5 1.3±3.3 

Goats* 

n 793 388 530 1711 32.9 

Mean~SD 8.5±8.9 4 .2±4.1 5.7±6.7 6.1±7.1 

Chickens 

n 459 360 429 1248 2 .. LO 

Mean±SD 4.9±5.7 3.9±3.7 4.6(4.2) 4.5±4.6 

Donkeys 

n 106 70 78 254 4.9 

Mean±SD 1.1±1.0 0.8±0.9 0.8( 1.0) 0.9±1 

*= Means show significant difference in the three woredas, ** the percent from total livestock holding, n= total 

livestock (for each species) owned, SD= standard deviation 
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4.2.2. Cattle herd structure 

The mean values of cattle number in different age categories are shown in Table 7. There was no 

variation (P>0.05) among the woredas in the number of the different age categories of cattle in a 

herd. In general, the cattle herds were composed of male calves 199 (11.2%). weaned intact 

males184 (10.3%), intact male adults 135 (7.6%), castrated adults 432(24.2%), female calves 43 

(2.4%), female weaners 204 (11.4%) and female adults 586 (32.9%). 

Table 7: Cattle herd structure in the study area 

Asgede- Tahatay- Medebay-

Cattle herd structure Tsimbla Koraro Zana Overall 

Mean±SD Mean±SD Mean±SD Mean±SD 

Male calves < 1 year 1.1 ±0.9 0.6±0.7 0.4±0.5 0.7±0.8 

Intact male weaners 1-2.5 years 1.0± 1.1 0.6±0.8 0.4±0.5 0.7±0.9 

Intact male adults 2.5- 4.5 years 0.8±0.9 0.3±0.5 0.4±0.6 0.5±0.7 

Castrated adults > 4.5 years 1. 9± l.0 1.5±0.8 1.2±0.7 1.5±0.9 

Female calves < 1 year 0.8± 1.0 0"+±0.5 0.3:::0.5 0.)±0.7 

Female \\"eaners ] -3 years I.l ± 1.2 0.6±0.7 0.5±0.6 0.7±0.9 

Female adults > 3 years 2.7± 1. ) J .9±1.1 1.7:1:0.8 2. h l.3 

4.3. Management practice 

4.3.1. Labour utili zation 

Il ousehoJd members are panicipating in \'ariolls callIe management practices in the rudied arL"-, 

and thi s \\as dependent not on l) on the se:\ and age of the famil) members. but al 0 on the t)r ..: 

of the acti \·ities. Detai Is 0 r the re ~ I)(Ilbi hi lit i e~ 0 r rJm i I) mem hers in cattle management aLl i \ it i<: 

cLllego riZt.'d b) age and gender arc ~hl)\\n in (I able 8). I he sell ing and purchLl~ing ,)r eallk 

mostl) the respol1 sih ilit: or Jl1ak~ abl)\C J~ :car" or age. Thi~ group is ab,) resr)()l1sibk r 
hreed ing. health care and keding ,lcti\ itics \\ herea" thei r ICl11ale counterparts ar' resl",\)Jlsihk r, 
milJ,:ing. making and se ll ing dLlir) 1"'1\)LiuCb ~l!ld Iceding c ~ll tk. \1aks :md Icmale" L1n,kr I ~ :C,-l 
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of age are given responsibilities mainly for herding and feeding. Young females are also involved 

in helping older women in dairying activities. 

Table 8: Labour distribution among family members in cattle rearing in the study area 

Activity Age and gender group 

(%) N Male Female Male Female labourer 

> 15 yrs > 15 yrs < 15yrs < 15 yrs 

Purchasing 279 97 16 0 0 0 

Selling 279 96.6 22 0 0 0 

Herding 279 32 26 69.8 39 14.3 

Breeding 184 96.7 10.3 0 0 8 

Feeding 275 83.9 89 74.4 50.7 9.1 

Making dairy prod ucts 279 0 99.3 0 2.1 0 

Selling dairy products 279 0 97.8 1.8 7.9 0 

Health care 274 91.6 8.8 0 0 4 

N=number of respondents 

4.3.2. Li\'estock feed resources and feeding practice 

Natural pasture is the fi rst and the most common feed resources used for all li vestock speci es 

during \\-et and dry seasons. Grazing land in th e studi ed area \yas entirely communally owned. 

Fanners used di ffe rent feedin g/grazing prac tice (Table 9) . Herded and i'ree grazing are the most 

conmlon practices during dry season (December-May) in the study area. In \\'et season. herd ed 

grazing is the 1110st common practice in all woredas. A few fa llllers in \1edebay-Zana and 

Tahatay-Koraro tethered th eir animals durin g dr) and V\ et seaSO Il. The Ilatural pasture dries up 

and becomes standing hay and animals graze up on thi s. J\10reoh'r. feed conserYati on is practi ced 

in the f0I111 of crop re_idue (teff straw. mill et stra\\. mai ze and sorghum stoyer) and hay from 

natural pastures (back ; ard). These conserYed feed s were giwn to caltk during feed shortage (dr: 

season) and to work o:-;en during the cropping sea on. Suppl ement ation of high energy and 
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protein concentrates \\a :-, practiced to some c.\k'nl. Il o\\e\ cr. cauk arc pru\ idcd stilts cspcciall~ 

in wet season (Table 10). 

Table 9: Feeding practi ces anu strategies b~ sca:;on and \\ orcdas 

Grazing season and \\ 'o redas 

~razing practice .\ sgede-T,imbla Tahalay-Koraro :vt edeba) -Zana O\erall 
----

N 93 00 01 - 9:; 00 '-,'=93 % :\ 279 00 

----
Dry season 

Herded '7 :;98 19 20 A 38 40') 9-1 33.7 

Paddock 0 0 .., 2.2 0 0.0 2 0.7 -
Tethered 0 0 13 1-1.0 ?7 29.0 -10 1-1.3 

Yard stal l 6 6.S 8 8.6 0 0.0 1-1 S.O 

Fee grazing 37 39.8 -10 -13.0 IS 29.0 92 33.0 

Herded 'tethered 0 0.0 0 0.0 -I -1. 3 -I 1.-1 

Herded/yard/stall! 6 6.S 9 9.7 0 0.0 IS S.-I 

Herded/free grazing 7 7.S 2 2.2 -I 4.3 13 -1 .7 

Tethered/yard 0 0.0 0 0.0 S S.-I S 1.8 

Wet season 

Herded 88 9-1.6 68 73.1 6-1 68.8 220 78.9 

Tethered 0 0.0 7 7.5 26 28 .0 33 11.8 

Yard/stall 0 0.0 8 8.6 0 0.0 8 2.9 

Fee grazing 5 SA 7 7.5 3 ~ / J._ 15 5A 

Herded/tethered 0 0.0 3 3.2 0 0.0 3 1.1 

N=number of respondents, 
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Table 10 : Feed Surrklll cntcd to catt lc b: -;e lectcd hll uscholds b: -cason and \\ oredas 

Asgede- Tahatay- l\ 1edebay-

Season and feed T imbla Koraro Zana 

Supplements (HH=93) (HH=93) (HH=93) 

Dry season 

Crop res idue 91. -+ -+8.4 59. 1 

Salts 0.0 -+.3 0.0 

Crop res idue and sa lt 0.0 0.0 25 .8 

Crop residue and concentrates 7.5 ],3.7 J 2.9 

Crop residue and' attell a' 1. 1 n.7 2.2 

\Vet season ' 

Crop res idue 28.0 ],.2 11.8 

Salts 37.6 52 .7 10.8 

C oncen trates 0. 0 3.2 0.0 

Crop residue and salts 29.0 -+1. 9 77.4 

None 5.-+ 0. 0 0.0 

4.3.3 . Watering 

The main sources of water identified in the present study areas were rivers, bore wells, pipe 

water, dams/ponds and spring water in dry and wet seasons. Tables 11 , sho\ys sources and 

distance of water sources by season and 'vYoredas. During dry season, the majority (65.6%) of the 

households in Asgede-Tsimbla obtained water supply from rivers, while some got water (23.7%) 

from bore wells, springs (7 .5%) and the rest from other sources. In Medebay-Zana the majority 

(63.4%) of the respondents obtained water from river while the rest got water from bore wells 

(19.4%), dam/pond (6.5%), pipe water (5.4%) and springs (5.4%). 

The distances to the nearest watering points from homestead during dry and wet season is 

presented in Table 11. A greater proportion of households in Asgede-Tsimbla (54.8%), Medebay-

40 



, !.\ 

',, ' 

. '-
, .. 

I , 
-~ 

• < 

. '. 

1:111<1 (~2.]<11I) Llml I L1h:ll:I:-klll,I\\\ (-I;;.~" I tr:l\ekd 1-5 1-.111 to get \\,llcred Illl' their ea ttk ill Lir) 

scaspn. 

Table 11: Source or \\atef and dislanc~ [0 \\ atering points by season and woredas 

Source of \\-a ter Asgede-Tsimbla Medeba) -lana Tahata) -Koraro 

\1= 93 (°0) '= 93 (%) N= 93 (%) 

Dry season 
Dam/pond 1.1 6.5 -i .3 

River 5.6 63.-1 50.5 

Bore well 23.7 19.-1 25.8 

Spring 7.5 5.-i 14.0 

Piped 2.2 5.-+ 5.4 

Wet season 
Darn/pond -18.4 29.0 23.7 

River .35.5 58.1 54.8 

Bore well 7.5 3.2 4.3 

Spring 8.6 9.7 17.2 

Piped 0.0 0.0 0.0 

Distance to watering point 
Dry season 

At household 3.2 5.4 2.2 

< 1 km "'I" ~- . ~ 28.0 46.2 

1-5 km 5-i.8 52.7 45 .2 

6-10 km 7.5 14.0 5.4 

> 10 km 2.2 0.0 1.1 

Wet season 
At household 17.2 4.3 6.5 

< 1 km 57.0 77.4 81.7 

1-5 km 25.8 18.3 11.8 

6-10 km 0.0 0.0 0.0 

> 10km 0.0 0.0 0.0 

Almost all the respondents allow their cattle to drink once per a day during dry season. But 

during wet season water is supplied freely without any restriction . 

4.3.4. Cattle housing 

All farmers used open fenced bam that did not have roofing to shelter cattle (except for calves) 

during night. Most of the sampled households (90%) in the study areas kept their cattle within 
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their o\\n residence compound. and J 00 0 u ed open barn around their back) ard. But CJlve are 

separated from the ad ults and housed in the main room of the family hut or in special pens 

constructed in side their residence compound . fh barns \\ere constructed from different local 

materia ls: 36.7% stone+wood+bush. 33.6% \\'ood bush onl y and 26.3 0
0 stone. 

-+.3.5. Cattle breeding/ mating system 

As shom1 in Table 12 , most common breeding system in the study areas \\'ere natural 

uncontrolled mat ing. hand mating. and only few household used AI. The sources of bull lor the 

farmers \\"ere \'illage bull and O\\"n bull. Selection is not practiced. However. the Arado breed 

owners seems to ha\'e a general selec tion criteria for breeding bulls. \\'hich are usually elected on 

the basi s of own physical conformation. size. col our and perfomlances 

Table 12 : Mating methods and sources of bulls used in the stud) areas 

Mating system and Asgede-Tsimbla \1edebay-Zana Tahatay-Koraro 

Source of bull N=93 % N=93 % 01=93 % 

Mating 

Uncontrolled 75 80 .6 81 87.1 77 82.8 

Hand mating 15 16.1 9 9.7 14 15.1 

A.I " 3.2 " 3.2 2 2.2 
.J .J 

Source of bull 

Own bull (bred) 41 44.1 28 30.1 35 37.6 

Own bull(bought) 4 4.3 4 4.3 4 4.3 

Bull donated 3 3.2 2 2.2 0 0.0 

bull borrowed " 3.2 5 5.4 2 2.2 
.J 

AI 0 0.0 " 3.2 0 0.0 
.J 

Village bull 42 45.2 51 54.8 52 55.9 

N=number of respondents 

There was no planned mating season preferred by farmers. However, the most common months 

of the year with frequent births were May (10.8%), June (58.1 %) and July (15.8%). 
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Figure 3: Calves births in the different months of the year 

4.3.6. Milking and calf rearing practices 

2.5 1.1 1.4 
0 r-"l r-1 

o D 

Calves were fed/grazed and housed separately from the darns except when calves are used to 

stimulate milk let-down. Traditional hand milking was the only type of milking practiced in the 

three districts. Washing of teats before milking is not practiced and they believe that during calf 

suckling for milk letdown, the teats get washed by the saliva of calf and, therefore, it is not as 

such important to wash the teats before milking. Milking was mainly done by women. 

Traditionally, calves are allowed to suckle their dams before (to initiate milk letdown) and after 

milking (to drain whatever is left in the udder). As the farmers indicated, milking frequency is 

mostly twice a day and this also depends on feed availability. 

4.3.7. Cattle disease and control strategies 

The management of animal health in the study area is a very simplified practice, characterized by 

very low levels of inputs. The farmers reported trypanosomosis, anthrax, liver fluke, black leg, 
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bovine pasteurellosis, foot and mouth disease, internal parasites and tuberculosis as diseases 

prevalent in the study areas, from which trypanosomosis (79%), anthrax (54.4%) and bovine 

pasteurellosis (52.3%) were the most important diseases in terms of their c,iistribution and degree 

of frequency of occurrence. The governmental clinic in the area provided routine clinical services 

and vaccination. There is no private institution providing veterinary services in the woredas. 

Drugs were available only at the woredas Bureau of Agriculture and Rural Development. 

Table 13: Most prevalent diseases as mentioned by farmers (N=279) in the study area 

Local name Veterinary equivalences Frequency Percent (%) 

Silm Trypanosomosis 220 79.0 

Megerem Anthrax 152 54.4 

Weki Black leg 97 34.8 

E-ch lam Foot and Mouth disease 61 2l.8 

Ebdet kelbi Rabies 8 2.8 

Me-ata kefti Bovine pasteurellosis 146 52.3 

TB/Himam sam ba Tuberculosis 18 6.4 

Tafia LiYer fluke I" .... j.) J, 7.7 

Wishtav.·i-tsigetegna Internal parasites p .... 
-.) 4-LO 

4.3.8. Castration/entries/ex its/culling 

Castration of male animal by al l farmers (100%) \\"as practiced at an a\ erage age of 6. 7 ~ ears 

(Table 23). Farn1ers also did culling. The rea ons for culling of male cattle \\ere old age (76.7° , ). 

poor perfornlance (28.7%) and bad temperament (18.6%). Age (62.~~0) was al 0 the first rea::-un 

to cull female cattle followed by poor fertility (49.1 °0) and income generation (36.6° '0). 
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Table 14: Reason for culling male and female cattle 

Reason HH % Rank 

Male cattle 

Age 214 76.7 

Perfonnance 80 28.7 2 

Temperament 52 18.6 3 

Female cattle 

Age 174 62.4 

Poor fertility 137 49.1 2 

For income generation 102 36.6 3 

HH= Household 

Additions/entries to cattle herd in the last twelve months were mainly due to birth (70.9%). 

purchasing (22.3%). gift (4.5%) and exchange to some extent (2.3%). The reasons of cattle 

exits/culling in the last twelve months include sales (63.8%), death (25.4%) and gift (6.5%) . 
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Table 15: Callic ~ntr ic s and C''' its/culling in the past 12 month ' 

Category umber of cattle Pt'rcC'nt (%) 

Entries 

Binh 25 1 70.9 

PurchasC' 79 I) .., __ .J 

Gift 16 -+.5 

Exchange 8 I .., 
_ .J 

Exits 

Death 59 25.4 

Sales 148 63.8 

Slaughter 4 1.7 

Gift 15 6.5 

ExchangC' 5 2.2 

Theft 0.4 

4.4. Cattle production constraints 

The primary constraints of livestock production in the study area are summarized in Table 16. 

The majority of farmers (34.8%) reported were problems of grazing land as the most important 

constraint followed by feed shortage (33.7%), disease (11.8%), low productivity of cattle (11.5%) 

and shortage of veterinary service (8.2%). 

Table 16: Constraints of cattle production in the study areas 

Types of constraints Frequency Percent (%) 

Feed shortage 94 33.7 

Diseases 
,.,,., 1l.8 .).) 

Shortage of grazing land 97 34.8 

Shortage of veterinary service 23 8.2 

Low productivity of cattle 32 11.5 
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4.5. Historical origin, distribution and trends of Arado cattle 

Most of the interviewed of farmers (91%) did not have any idea concerning the place of origin of 

Arado cattle. Whereas 9% of them believed that Arado cattle was first originated from highlands 

of Eritrea and later spread to northern part of Ethiopia. North West Zone of Tigray is one of the 

major natural breeding tracts of the Arado breed. As per the respondents, Arado cattle are also 

found in central and Eastern Zones of Tigray and in the adjoining areas of Eretria. Agro­

climatically, tepid to cool semi arid mid highlands climatic conditions were indicated as 

favorable environmental conditions to the breed. Of interviewed farmers 59.1 % indicated that the 

Arado breed populations have decreased over the years (Table 17). The main reasons given were 

decreasing grazing land, feed shortage, drought and diseases. 

Table 17: Perception of farmers on trend of the Arado cattle population 

Trend Number ofHH Percent (%) 

Increasing 43 15.4 

Decreasing 165 59.1 

Stable "'7 J_ 11.5 

Unknown 39 14.0 

HH= Household 

4.6. Merits and demerits of Arado cattle 

The merits and demerits of Arado cattle with regard to different traits are pr sented in Table 18. 

Arado cattle were rated hiQ.h in all the study areas for disease tolerance. drought tolerance. and 

heat tolerance \~-hile they were considered as poor for milk yield. gro\\1h rate and fertility (Table 

18). 
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Tahle 18: Ph: sical and of' biological chdractcri-.;tic-; Arauo cattle a ra ted b) smallholders in the 

stud: areas 

------------
Cauk trailS 

··Woreda·· Di sease Drought Heat I·em pe \\ 'ork Milk Meat Gr \\1h Fertility 

tolerance tolerance tolerance ramc::n t rate yield rate 

AT 
poor ' ! ~ ! 88.2 41.9 86.0 8-+ .9 .1._ J ._ 

a\'erage 25.8 2-+.7 2-+.7 23.7 ~ -+ . .+ 11 .8 11.8 1.+.0 15 .1 

good 72.0 73.1 72.0 68,8 60.2 0,0 45.2 

No opinion 2.2 2.2 ~ } .+.3 2.2 1.1 J, 

MZ 
poor 0.0 ~ } 0,0 -, ! 82.8 14.0 '+9.5 50.5 J,_ 

a\'erage 16.1 7.5 10.8 53 .8 55.9 17.2 58 .1 46.2 31.2 

good 79.6 92,5 86.0 '+6.2 .+ 1. 9 0,0 28,0 .+.3 18,3 

No pinion .+.3 
TK 
poor 3.2 2.2 ! } "' ") .+. 3 93.5 23.7 55,9 66,7 J._ 

,a\'erage 14.0 17.2 19.-+ .+ 1. 9 62.-+ 6.5 39.8 19 . .+ 23.7 

good 82.8 80.6 78.5 54,8 ~ ~ "' 0.0 36,6 24 .7 9.7 J J . J 

No opinion 

A T=Asgcde-Tsimbla, MZ= Medebay-Zana and TK= Tahata~ -Koraro 

~.7. Phenotypic characteristics of Arado Cattle 

4.7.1. Qualitative characteristics of the cattle 

Colour pattern 

The present study revealed that the majority of Arado cattle have coat colours which are uniform 

(77.1 %), pied (17.2%) and shaded (5.7%). Out of the sample female cattle red (37.5%), white 

(15.7%), red and white (12.9%) black (11.1%) coat colours were the most frequently observed. 

The hair size was dominantly short (85.7%) in all the study areas. 
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rablc 19: Colour pattern anJ coat colour nt'the . \ idJO t~l11ak cattle in stud: area~ 

C ()Iom pattern f\sgedc<1 -il11bla i'ahdta) -I-:oraro Medeba) -Lana O\ erall 

C\)at co lor paltern 
Un ifonn 20 (83.3°0) I": (7000) 20(76.900) 5-\ (77.1°0) 

Shaded 2 (8.3°0) 0 2 (7.7°0) -\ (5.700) 

Pied 2 (83°0) 6(' 00 0) -\(15.2° 01 12( 17 .2°01 

Hair length 
\I1ediul11 3( 12.5°0) ~115.0001 -\(15 .-\°0) 10(1-\.3°0) 

Short 21(87.5°0) 1-185.0° 0) 22(8-\6° 0) 60( 85.7° 0) 

Co lour 

Black 5(20.8° 0) JI20.000) -\( 15.-\° 0) 13( 18.6°0) 

Grey 0°0 115.0° 0) 1(3.8°0) 2(2.9° 0) 

Red 8(33.3° 0) -\(20.0°0 9(3-\.6° ° 21(30.0°0) 

White 5(20.8° 0) ~( 15.0°0) 3( 11 ,500) 1 1 ( 15 .7° 0) 

Bro\\'n 2(8.3° 0) 2( Ill.Oo 0) 3( 11.5° 0) 7( I 0.0° 0) 

Black and gre) 2(8.3° 0) 0°0 2(7.7°0) -\(5.7° 0) 

Black and ",hite 0% 2( 10.0°0 1(3.8°0) 3( 4.3° 0) 

Red and white 2(8.3° 0) -\(20.0°0) 3( 11 .5~0) 9( 12 .9°0 

Uniform= one types of colour panern (red. \\·hite. or black). pied = white and red or \\ hite and black 

The sampled male Arado canle had unifon11 (65%), pied (3 0%) and shaded (5%) coat color 

pattern and short (82.5%) and medium (17.5%) hair type. The most frequent colours observed 

\\'ere red (40%). red and \vhite (17.5%) and black and white (12 .5%). The hair size was 

dominantly short (90%) in all the study areas . 

\ 
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Table 20: Coat coiour pattern and body coiour or the Arado male caltic: in the: sludy areas 

Co lour panern A gede-Ts im bla Ta il ala) -Koraro \1edeba~ -Zana Overall 

Coal desc ripli on 

Un i form 13(65°0) 6(60° 0) 6(60°0) 25(62.500) 

Shaded 1( 5° 0) 0 2(00
0) 3(7 . 5~0) 

Pied 6(30° 0) -+( 40° 0) 2(20°0) 1 2(300~) 

Hair Ienglh 

Medium 3(15°0) 3(3000) I (1000) 7( 17.5%) 

Shon 17(85°0) 7(70~0) 9(90° 0) 33(82.5%) 

Co lour 

Blach: 1( 5° 0) I ( 10° 0) 1(10°0) 3(7.5%) 

Grey 1(500) 0 I ( I 0° 0) 2(5%) 

Red 9(4500) -+(4000) 3(3000) 16(40%) 

While 2(10°0) I ( I 00 0) I (10° 0) 4(10%) 

B lach: and gre) 0 0 I ( I 0° 0) 1(2.5%) 

Black and white 2(10% 2(20%) I ( 10° 0) 5( 12.5%) 

Red and white 4(20%) 2(20%) I (10°0) 7(17.5%) 

Black and red 1(5%) 0 1(10°0) 2(5%) 

Body conformation 

The present study found different types of body conformation in the female cattle. Dewlap size 

varied from small (45.7%) to medium (47.1%). They have predominantly straight facial profile 

(88.6%) and straight back profile (80%). The female cattle were homed (97.1 %) with curved 

(41 %) and straight (57.4%) hom shapes and with lateral (48.5%), forward (26.4%) and upward 

(22.l%) hom orientation. They have also short (47.1%), medium (33.8%) and long (19.1%) hom 

length. Incidence of polledness was low (2.9%). The ear size ranged from medium (74.3%) to 

small (25.7%) and the ears are slightly-straight (88.6%) in most of the cases and rounded-edged 

(11.4%) to some extent. The ear orientations were slightly dropping in the majority of the cases 

(68.6%) and lateral (31.4%) in some cases. The hump size is small (98.6%) in almost all cases. 

Regarding tail length, 45.7% have long tail length (well below the hock), 44.3% medium tail 

length (at the hock) and 10% short tail length (above the hock). The size of the udder varied from 
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small (67.5%). meuiul11 (27.5!J u ) tll large (5°0). I he uetail 01' qualitati\c characlCn..,tics 01' t~malc 

cattle are illustratcd in Tahle 21 and figurc-+. 

Body conformations or thc male cattl ~ arc pr~s~ntcd in Table 20. Facial protilc \aries Crom nat 

(87.5%) to slightly conca\'e (12.5°0) . . -\lIth.: sample male cattle \\ere homed (100°0) \\'ith cuned 

(62.5%) and straight (37.5%) horn shape. !omard (37.5%). upward (32.5%). latcral (25%) and 

drooping (5%) horn orientation. And the horn length varied from short (32.5 ° 0) to medium 

(-+2.5%) and long (25%). Bent (5%) and er~ct (95%) hump orientation. The hump location is 

thoracic (80%) and cer\'ico-thoracic (20%). fhe details of qualitati\e characteri -tic of male 

cattle are illustrated in Tahle 21 and Figure 5. 
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Figure 4: Arado cow in its natural breeding tract (Medebay-Zana) orthern thiopia 

Figure 5: Male Arado cattle in its breeding tract (Asgede-Tsimbla) Northern Ethiopia 
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Table 2]: Bod) con/"o rlllat iull of the remalL and male o l',\raLi o cank inlhe tllrL'C \\orcLias 

Variab les \\ . I \\ '2 Overa ll WI T Vv 2 \\ ~ Overnll 
\.; 2-l :\ 20 " 70 '\J I () 10 ~ O 
Ft: lllnle 0 0 

-D~~I----~~ ---------ell ap 

-+-----'-

I Large 2(8.3 ) 1(5) 
Medium 1'(50) II (55) 
Small I 0(~ 2) 8(-l 0) 

I Hump size I 

Large I 0 0 
Medium I 0 I 0 
Small 2-l( 100) I 20( 100) 
Absent I 0 0 

Hump oll entatlon 
Bent 3( 12.5) I (5) 
Erect 19(95) 
No o o 

I H ump ocatlon 
I Cervico-thoracic 7(29.2 ) I 7(35 ) 
! Thoracic 17(708) I 13(65 ) 

No 0 I 0 
I Face rotile 
I Flat/strait 
I Slightly-concave 
I Back rotile 
I Slightly-hollow 
I Straiaht 
I R til ump pro Ie 

SI ightly flat 18(75) I I ~(70 ) 

-, ( 7.7) 5(7 .1 ) -l CW) 
10(38 .5) 3 3(~ 7. 1 ) 12(60) 
1-l(53 .8) 3')(45.7) ~ ('O) 

0 I 0 5(25) 
0 0 9(45) 

25 (96) 69(98. 6) 6(30) 
1(3 .8) 1( 1.4) 0 

2(7.7) I 6( 8.6) 9(45) 
23(88.5) 63 (90) II (55) 

1(3.8) I I(IA) o 

13(50.0) I 27(3 8.6) ~(? O) 

1'(~6 .2) I ~2(60) 16(80) 
1(3.8) I I ( IA) 0 

19( 73.1 ) 51 (72.9) 13(65) 

-
I( 10) 
6(60) 
3(30) 

2(20) 
6(60) 
2(20) 

0 

6(60) 
4(40) 

o 

?(20) 
8(80) 

0 

3(30 ) 
6(60 ) 
1(1 0) 

-l(40) 
2(20) 

~ ( -l 0 ) 

0 I 

-1(-1 0 ) 

6(60) 
o 

~( -I O) J 
6(60) 

0 

8(20) 
24(60 ) 
8(20) 

II (17 .5) 

17(~ 2 . 5 ) 

12(30) 
0 

1 9(~ 7. 5 ) 

2 1(52.5) 
o 

10(25) 
30P5) 

0 

8(80) 35(87.5) 
2(20) 5(1 2.5) 

o 0 4(1 0) 
10( 100) I 10( 100) I 36(90) 

8(80) I I O( 100) I 3 1 (77.5) 

-

Sloping 6(25) 6(30) 7(26.9) 9(27.1 ) 7(35) 2(20) I 0 I 9(22.5) I 

Hom presence 
Present 23(95.8) 20( I 00) 25(96.2) 68(97. 1) 20(100) 10(100) I O( I 00) 40( I 00) 
Absent 1(4.2) 0 1(3 .8) 2(2.8) 0 0 0 0 I 

Hom shape 
Curved I 0(41.7) i 7(35) 12(~6.2) 29(4IA) 10(50) 7(70) I 8(80) 25( 62.5) 
Straight 13(54.2) 13(65) 13(50.0) 39(55.7) 10(50) 3(30) 2(20) 15(37.5) 
No I (4.2) 0 1(3 .8) 2(2 .9) 0 0 0 0 I 

Hom orientation 
No 1(4.2) 0 1(3.8) 2(2.9) 0 0 0 0 
Dropping 1(4.2) 0 1(3 .8) 2(2.9) 0 2(20) 0 2(5) 

Forward 7(29.2) 6(30) 5(19.2) 18(25.7) 6(30) 3(30) 6(60) 15(37.5) 

Lateral 12(50) 1 1(55) 10(38.5) 33(47.1) 7(35) 1 (I 0) 2(20) 10(25) 

Upward 3(12 .5) 3(15) 9(34.6) 15(2IA) 7(35) 4(40) 2(20) 13(32.5) 

Hom lemrth 
No 1(4.2) 0 1(3 .8) 2(2.9) 0 0 0 0 

Long 3(12.5) 2(10) 8(30.8) 13(18.6) 5(25) 4(40) 1(10) 10(25) 

Medium 11(45.8) 7(35) 5(19.2) 23(32.9) 8(40) 4(40) 5(50) 17(42.5) 

Short 9(37.5) 1 1(55) 12(46.2) 32(45.7) 7(35) 2(20) 4(40) 13(32.5) 

Naval flap 
Medium 1(4.2) 5(1) 2(7.7) 4(5.7) - - - -
SmaIl 19(79.2) 17(85) 12(46.2) 48(68.6) - - - -
Absent 4(16.7) 2(10) 12(46.2) 18(25.7) - - - -
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Table 21 : Cont inued 

Variab les TW1 - - - -- - I \\' 3 i O\erall \\ 2 W3 Overall \\ I \\ 2 

~'l \, 2() :.J 26 N 70 ~ 20 \ 10 N 10 \-10 
Femako" 

--- --
\ lale °0 --

Ear size I 
Large 0 

~ 

0 1 0 0 0 3( 15) I ( 10) -t( 10) 

Medium 16(66-:J 15(75) I 21(80.8) 52(7-1.3) 16(80) 9(90) 9(90) 34(85) 

Small I 8(33 ._; J 5(25) I 5( 19.2) 18(:25.7) 1(5) I 0 1 ( 10) 2(5) 

Ear shape - -
Rounded-edged 3( 12.5 _~5) 2(7.7) 8( 11 .4) 0 0 3(30) 3(7.5) 

Sli ghtly-Straight 2 1 (8-5 J 17(85) I 2-1(92.3) 62(88.6) 20( 100) 1 O( 100) I 7(70) 37(92.5) 

Ear orientation -
Lateral 7(29 . ~ J 7(35 ) 8(308) 22(3 1.-1) I 13(65 ) 3(30) 7(70) 23(57.5) 

.-
Slightly drooping 17(708_)_ 13(65) 18(69.2) -18(68 .6) 7(35) 7(70) I 3(30) 17(-125) 

Tail length I 
Long II (-158) 8(-10) 13(50) 32(-1 5.7) i 15(75) 9(90) 6(60) 30(75) 

Medium 10(-1 17) 10(50) 11 (42.3) 3 1 (4-1 .3) 3( 15) 0 7(20) 5( 12.5) 

Shon 3( 12.5) 2( 10) 2(7.7) 7( 10) 2(10) I (10) 2(20) 5( 12.5) 

Udder size (41 ) -
Large 0 1(2.-1) I 1(2.4 ) 2( -1 .8) I - - - -

Medium -1(9. - ) 6( 1-1.6) 5( 12.2) I 15-(36.5) I - - - -

Small 9(2 1.9) 7( 17.1) 8( 19.5) 2-1(5 8.5 ) -

Teats size** 
Small 18(75 ) 16(80) 12(46 .2 ) -16(65.7) - - - -
Medium 2(8 .3 ) 2( 10) 4( 15.4) 8( I 1.-1 ) - - - -
Large -1(1 6.7) 2( I 0) 10(3 8. 5) 16(22.9) - - - -

Perpetual sheath 
Small 

, 
I 7(35) -I ( -10) 0 11 (27) -

Medium - 12(60) 6(60) 4(40) 22(55) 

- 1(5) 0 6(60) 7( 17.5) Large 
WI = Asgede-TSlmbla, W2=Tahatay-Koraro, W3=Medebay-Zana, *= perpetual sheath shows slgntficant (p<0.05) 
difference among the woredas. **=teat size shows significant di fferent among the woredas, N=Cattle observation 

frequency 
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·t,8. Morphological mea urements of. rado cattle 

The linear 111~<.1SUr~l11entS or th e different quantitati\ c morphological parameter in female callk 

are presenteo in \"able 22. Female .\raoo can le had \ 'I"}' clost: q :i1ucs oCthl: different quantitati\C~ 

parameters in the three stud: woreda (p>0.05). 

Table 22: \IIorphometric measurement (in cm) for th female r\rad cattlc 

Oi tricts/wo redas 

Variables "Woreda" I "Wor da"' 2 "Woreda" .., \erall 

=24 N=20 . =26 ~=70 P-\,alue 

Mean±SE \lean= \ lean±S Mean± E 

~eck length 37.9±0.95 38.7± 1.17 38.5±0.61 38 A±0.5 \ 0.82 

pelvic width 3\.8±0.73 31.8±0.62 3 1.2±0.52 .., 1.6±0.36 0.74 

Canon bone length 19.3±0.38 18.6±OA3 \9.2±OA2 \9.1±0.24 0.53 

Naval flap width 2.5±0. 13 2A±0. 15 2.6±0.11 2.5±0.07 0.39 

Height at wither 108.2±1.38 107.2±1.61 \05.6±1.36 107.0±0.83 OAO 

Chest girth 137.3±1. 15 138.3± 1.65 138.3±1.50 138.0±0.82 0.85 

Body length 102.9±1.1S 99.5±1.58 102.7±1.51 101.9±0.83 0.21 

Ear length 18.8±0.28 18.5±0.34 18.9±0.25 18.7±0. 16 0.58 

Face length 39.7±0.34 38A±OA5 38.7±0.35 39.0±0.22 0.07 

Teat length* * 3.0±0.16 2.7±0.16 3.2±0.10 3.0±0.09 0.08 

Hom length 19.6± 1.43 17.7±1.38 21.0±1.26 19.6±0.79 0.24 

Tail length 71.6±0.93 70.6±1.17 71.2±0.77 71.2±0.54 0.76 

Dewlap width 20.2±0.66 20.2±0.79 20.7±0.69 20A±OAO 0.85 

eBe 13.7±0.18 13A±0.14 13.2±0.17 13A±0.10 0.17 

Woreda 1 = Asgede-Tsimbla, Woreda 2=Tahatay-Koraro, woreda 3= Medebay-Zana, N- number of sampled female 
cattle, SE= standard error, Sig. =significance difference, **=the sampled cattle for teat length were 65, CBC= canon 

bone circumference 
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I h<.: i.\\Cmgc \alllc~ Lll' linear bod: mca::-ur<.:Illcllts 1111 ljLlcllltitati\ e mlllplwlogical raralllctcr'; In 

Illale cattlc arc di,>played in I able 2~. !::\cert chest ..'i nh Ll nd horn length. I11JIe .\ rado callie had 

\'c ry close \alues or the quan ti ta ti\ e parameters ill the threc \\oredas (p O.OS). Chc ·t girth was 

sign ifi cant ly larger fo r Arado cattl e in \ !cdeha) -/,uw \" orcda than those in [ahatay-Koraro 

\" orcda and cOll1parable to those in :\ 'gede- f"sil11bl a " ·o rcda. I lorn length or male .-\ rado cattl e 

in V1edeba) -Lana Woreda \\ 'as longe r th an those in lhe other [\\ 0 " ·oredas. 

Table 23 : Morphometric measurement (i n -:111) for Illale . \rado cattk 

\\ 'orcdas Di. tr icts 

"Woreda" 1 "\\ 'o reda" 2 "Woreda" 3 0 \ era II 

Variab les N=20 :\= 10 1\- 10 ~= .. W P-value 
-----

Mean±SE \ kan ', L 1\ iean±SE \1ean~ -

?\eck length 40.5± 1.15 38.7±I.S9 40.8:I:0 .90 40. 1:::0.73 0.53 

Pelvic width 33.0±0.80 31 .1 0.86 32.5±0.50 32 .-1±0.48 0.28 

Canon bone length 20.9±0.57 19.2±0.53 10 .9±0.n 20 .5:i:0.37 0.16 

Height at wither 115.9± 1.38 11 5.3± 1. 55 114.7± I.-14 11 5.6±0.85 0. 91 

Chest girth * 146.9±2.17 137.0±3 .00 147.7±2.58 l-I4 .6± 1.60 0.02 

Body length 1 09.4±1. 77 105.9±2.35 108.8±2.40 1 08.4± 1.21 0.49 

Ear length 20.0±0.24 19.9±0.3 0 20 .-l±0.36 20.1±0.17 0.55 

Face length 40.6±0.52 39.8±0.57 41.1 ±0.48 40.5±0.32 0.34 

Hom length* 21.0±1.34 19.2±2.06 27.9± 1.86 22.2±1.08 0.01 

Tail length 72.4±1.40 n .l ±I.48 72.5±2.07 72.4±0.92 0.99 

Perpetual sheath width 10.1±0.55 11.4±1.16 10.9±1.17 10.6±0.49 0.57 

Dewlap width 21.7±1.22 21.1±1.09 22.5±1.24 21.7±0.73 0.80 

eBe 14.6±0.27 13.9±0.29 14.7±0.23 14.4±0.17 0.14 

Naval flap width 3.2±0.25 2.9±0.24 2.8±0.32 3.0±0.16 0.52 

Woreda 1 = Asgede .. Tsimbla, Woreda 2- Tahatay-Koraro, woreda 3- Medebay-Zana, N- number of sampled male 
cattle, SE= standard error, Sig.=significance difference. CBC= canon bone circumference,*=Variables have 

significant difference 
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~.9. Production and reproduction performance of Arado cattlc 

-+.9.1. Production performance of .. \rado cattle 

Data on milk) ield Crom ,.\rado covv's in I\ sgeJe-T ' imbla. Tahatay-Koraro ancl 1cdeba) -.!.ana 

\\ 'oredas are presented in rable 2~. 1 he a\ crage dail:- milk :- ield per CO\\ in A gede-T imbla 

(1.9=0.06 liter) \\a significantl) higher (P<0.05) than tho e in Tahatay-Koraro (I.S:rO.O-+ liter ' ) 

and Medebay-Zana (1.6±0.OS liters). \0\ hile the a\ \:rage dail) milk) ield in Tahatay-Koraro and 

\Iedebay-Zana \\'as comparable. The 0\ erall a\ cragc dail) milk yield Cram Arado co\\' \\'a 

1.7=0.03 liters/head 'day. The estimated average lactation milk :-ield per co\\ \\a 372 liter o\'er 

an a\'erage lactation period 7.3 months (Table ~,t). Tlk overall mean lire time calf crop for the 

A.rado cows in the studied areas \\as 4.6±0.06 head (Table 2-+). and did not \ 'ary significantly 

among the study areas (p> O.OS). The average reported lactation length of [\rado CO\\S was 

7.3=0.OS months (Table 2-+). 

-+.9.2. Reproducti\'e performance of Arado cattle 

The estimated overall mean (±SE) age at puberty of Arado cattle was reported to be -+ 1.2:::0.34 

and 39.8±0.30 months, respectively, in female and male cattle. The mean age at puberty of 

female and male Arado cattle in the three Woredas was significantly different (p<O.OS). The 

shortest age at first puberty in both female and male animals was found in Medebay- Zana 

Woreda. The overall mean age at first calving was 56.9±0.37 months and calving interval (el) 

was 21.6±0.25 months. There were also significant variations among the woredas in age at first 

calving and calving intervals (p<0.05). The shortest values of age at first calving and calving 

interval were found for Arado cattle in Tahatay-Koraro Woreda . 
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Table 2-' : The csti mateo mean (± Sl:.) for production and reproducti \ '1.' trait s (If .'\rado callk 

Traits 

AP in male (mon) 

.-\P in female (mon) 

AFC (mon) 

CI ( mon) 

LL (mon) 

CC (n) 

DYlY (liter) 

CA. (yrs) 

Asgede­

Tsimbla 

( 1=93) 

42.8±0 .66 

40.hO.53 

57.3 ±0.66 

21.5±0.·.p 

7.5±0. 11 

4.7±0 .1 0 

1.9±0.06 

6.9±O.07 

Tahatay­

Koraro 

(N=93) 

-+ 1.6:::0.5 -+ 

-+0 .3±0.52 

5-+.8:::0.56 

21.0±0.39 

7.2±0.08 

-+.6±0.08 

1.5±0.0-+ 

6.8±0.07 

\1cdebay-

lana 

(1\=93) 

39.3=0.53 

J 8 .-+.:::0.-+6 

SS.-hO.65 

22 .-+=0.-+0 

7.1 ±0.09 

-+.6±0.1 1 

1.6±0.05 

6.-+±0.11 

()\ erall 

(1'1=279) 

-+ 1.2±0.3-+*** 

39.8~0. "'0** 

56.9:::0.37*** 

21.6:::0 .25 '<; 

7. "±0.05* 

-+ .6±0.06'<; 

1.7±0.03*** 

6.7±0.05*** 

Producti\'e and reproductive perfomlances Arado can le with superscript within the same rows shows 
significantly difference at 5 % level of significance. S (P.., 0.05): *= (P<0.05); ** (P"'-O.OI): *** = 
(P<O.OO I) (A P=Age at puberty in male and female. AFC=Age at first ca lving, CI=Calving interval. 
LL=Lactat ion length. CC=Calf crop. DMY=Daily milk yield. A= Ca tration age 
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5. DISCl SSIO!\ 

[here \\L\-; no a ignilicant (P O.OS) dilTerence anhlng the threl..! \\llrI..!Ja ' in 1~lmily ile. On 

L\\crage. the re \\ere 6..+ rer ons in household in the ~tl1(J) area. I hi~ \\as a little larger than the 

repo rt for .\d\\a (5.7). Kolatembcin (5.35) and \\'estern lone (-L8) (:\braham. 2009) and imilnr 

tl) the a\ erage family siLe or in A tbic \-"omena . . \I,IJllata and L:.nJenn \\ (Hccla (6.5) in Tigra) 

Region as reported b) Almaz (2008). llo\\e\ er. our linJ ing \\a'i larger than the national a\e ragl: 

(5.2) reported by 'AC (2002). Ha\ ing man: children \\as clln'iidercd a an a sct a thi s 

guarantee- a a upply or labour for hcrding and I'arming acti\ itics and be ing large in number in a 

household ha ocial pl'c ,tige sho\\'ing thc strength or thal rami I:. 

Land is one of the imp rtant prerequi sites I'or an: l ~lrl11ing aeti\ ity. One or the big chal! nges of 

both rural and urban livestock proJuccr i the dimini"hing land size thc;y \\<n. Secau e of rapid 

grow1h of population and urbanization. Carmer ' d) not ha\ l: t:.'\tra land to develop improved 

an imal feeds or do not have access to c mmunal gra/ing land ( intayehu, el 01., 2008). !'.1ean (± 

SD) cropland holding was 1.0±0.6 ha. There \\<a a significant (P< 0.05) difference among the 

three woredas in land holding. Asgede-T imbla had large farm siLe (1..+ ha) than the rest. 0.9 ha 

and 0.7 ha in Tahatay-Koraro and Medebay-Lana, re ' pecti\'ely. 

Most of the respondents in the three woredas reported work power as the primary purpose for 

keeping cattle followed by milk. Similar result \\'e re reported earlier by Mukasa-Mugrewa 

(1989) in Ethiopia and Rege el al. (2001) in Kenya; multiple functions are particularly relevant in 

high-risk production environment. According to carpa et al. (2002), in developing countries, 

especially in low input smallholder production system. the most valuable livestock attributes are 

often those that successfully guarantee multi functionality, flexibility and resilience in order to 

deal with variable environmental conditions. 

Nine percent of interviewed farmers believed that Arado cattle was first originated from high 

lands of Eritrea and later spread to northern part of Ethiopia. This is in agreement with earlier 

report by Rege (1999), that Arado cattle are found in highlands of Eretria and adjacent parts of 

northern Ethiopia in Northern Shire, Adwa and parts of Agame. The Arado cattle are considered 
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tl) he intcrll1ediatL: hd\\ecll . anga and I:cbu gwup~ 01 cattk. [his intcrt11L:diatc group has been 

termed ::engu (Regc. 19(9). \[0 t of the publi -hed document. (F.\ O 1999.20(0) put the 'breed' 

into focus and neglect cultura l and other soc iu-ec nomic fact0r5. I he !\rado cattl e ha\ e thick 

skins as compared to l3arka ca llie of Western Eritrea and lorthem I ~ thiopi a and this i thought to 

be useful for protect ion agairn co ld cl imate 01 the high plat au. It has hecn ugge ted that the 

breed is supe ri or in it. adaptation to cold and capacit) for \\ ork to other neighboring breeds 

Cdason and \t1auk. 19(0). rhis perception is in sharp -imilar to the realit) \\ ith the present tud). 

Arado catt le's meri ts as percei\'ed by the owner \\ere drought tolerance. heat to lerance. di asc; 

tolerance. temperament and \\ork power. heat and co ld to lerance. Thi . indicates that Arado cattle 

ha\'e been reared for their high adaptati on trait. BoA"\"R (1999) indicated that out of 3'-+1 5.5'+ 7 

cattle in Tigray. 65% (2.220.105) were Arado. On the other hand. the report o[ C A (2007/08) 

indicated that the current cattle population in Tigray is about 3.119.407 and [rom this total 

population. Arado cattle breed constitutes 60.51 % (188755") . The breed is not in a state o[ 

disappearance (not at ri k) . However. there is no appropriate method to con crve the breed. Cattle 

are reared under traditional production system. 

The majority 3.+ .8% o[ farmers reported problems of grazing land as the most important 

constraint. followed by feed shortage, which \\'as reported by about 33.7% of the households. 

Disease (1l.8%). low productivity of cattle (1l.5%) and shortage of veteri nary service (8.2%) 

were also problems the area. Similarly, Abraham (2009) indicated that shortage of feed. health 

problem and low producing animals are major problems in livestock production systems in 

Western and central zones of Tigray. Diseases are impacting livestock production in various 

ways such as premature death, reduced body weight and fertility, reduced yield of meat, milk as 

well as reduced capacity for work. Each disease causes some of these effects and almost all have 

severe effects on overall production efficiency of animals (Suzuki, 2005). 

The sampled Arado cattle had uniform, pied and shaded coat description, and short hair length. 

The most frequent colours observed were red, followed by red and white, and black and white. 

The present study found different types of body conformation in the Arado cattle. Dewlap size 

varies from small to medium. Have straight facial profile and back profile. The cattle are horned 

with curved and straight horn shape, with lateral, forward and upward horn orientation. Have 
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~htlrt mcdiulll anu long horn kngth. Incidence 0" rolku nc's \\as 10\,\ . The? hu\c Illedium and 

sma ll ear size. sli ghtly- traight and rounded -cdged ear "hape. la tera l and slightl: drooping ear 

orientation. The hump size is mall in female callk. But mediulll to large hump : izc in malc 

catt le. In the sampled animal s have long tail (\\ cl l bclow th hock). medi ulll tail length (at the 

hock) and short tail (abo\'e the hock ). This i sim ilar \\ith pre\iou work of 1a on and Malue 

(1990) who reported that the hump i small er in female . larger in male- and the dewlap i 

relati \'e l y large. 

Regarding morphometric measu rements (body length. height at \\ ith r and heart girth), in all of 

the animals, heart girth ,,;as highest followed b: height at \\ ither and b dy leng th giving the 

appearance of a small and compact bod y. Malcs had grea tcr body mea ur ment \\hen compared 

to fe males. Abraham (2009) obserwd that the body length. height at \vither and heart girth of 

adu lt female Begait cattle \\'as 123.38=0.77cm. I 27.75=0.69cm and 158 .0 1=087cm. r spectively. 

For adult male the values for the same parameters \\ere 127.95± 1.37cm 1"'7..+-hl.I8cm, and 

168.38± 1.5cm, respectively. This indicates that rad cattle breed is mailer than Begait cattle 

breed in body size. The average lactation length (LL) was reported as 7.3 months and 

significantly (p<0.05) \'aried in different woreda . The re ult of the present tudy was somewhat 

similar with the findings of Kedija et al. (2008) regarding the lactation length of the local cattle 

breed in the Mieso district, Oromia Regional State; the lactation length was 7.29 ±0.17 months. 

Takele (2005) summarized the performance of Sheko cattle for lactation length and found an 

average of 9.9 months. which is rugher than the results of present study. Merha (2006) studied the 

performance of Northern Ethiopian Cattle Breeds (Arado, Begait, and Raya.) and found lactation 

length of 242±20, 205±32 and 210±17 days, respectively which partially agrees with the findings 

of the present study. 

The overall average milk off-take from Aradocows was 1.7±0.03 liters/head/day with lactation 

milk yield per cows of 372 liters over an average lactation period 7.3 months. This result was 

higher than the overall average estimated lactation milk yield of Fogera cattle which was 238.35 

liters (Mulugeta, 2005). Abraham (2009) found the milk yield/cow/day of Begait to be 4.5 liters 

which is higher than the results in the present study. Azage et al. (2009) reported an average daily 

milk yield under transhumance cattle production system in Amhara region in orth Gondar to be 
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.2:dJ.I) liller) \\hich i.., ..,Iightl:- silllilarto the re~ults in the pre<;el1l '>tud). Ihe o\erullmean enlt' 

crop production I'or the .\rado co\\ \\as -UnO.06 head". Ihis i-, less than from the mean lil'ctime 

cal i' crop production or cattle (7.4±0.-t 7) heads in tran~humance callie production S) stcm in \'orth 

G()l1dar. Amhara Region (Azagc. e/ (fl.. 20(9). :\-, oppo:--ed to the prescnt \\ork. slightl) lo\\cr 

\alue~ 01' o\erall mcan lifetime call' crop (3.S8) \\u · recordt:d at Chefla farm in Oromiya 

(Gebe)ehu.200S). Ihe 10\\ lactation milk :-ield found in the current ..,tudy ma) be due to p or 

genetic makeup. genetic \ariation. shortage of feed. horter lactation length or poor management 

conditions. 

The mean age at pubert) (AP) for Arado cattlc \\ns 40.Sm nths. ,-\braham (2009) inve ·tigated the 

age at puberty 01" Bc:gait cattle and found it to be "0.29 and '39 months in in-situ and ex-situ. 

respecti\ely. \\hich i' shol1er than the re ult of pre ent tud: .. \I-J\min e/ al. (2007) reported that 

an Age at pubcl1:- of North Bengal Grey cattle \\a 28.9 1110nths. ["hi is al . h rter than the 

present stud). Takele (200S) reported that the age at puberty of male and female hoko can Ie was 

41.6 and -+2.1 months. respectively which were close to the re ult 0[" pre ent tudy. Fluctuation 

and variation in age at puberty of Arado cattle might be due to the effect of environment and 

management practice. The mean age at first calving (AF ) for the Arado cattle was found to be 

S6.9 months. Musa e/ al. (2006) reported the AF of But ana cattle breed to be 53 months and SI 

months in central Sudan. respectively which is slightly closer to the pre ent study. Merha (2006) 

found that AFC was 50± 7 months for Arado cattle. which was shorter than the results of the 

present study. 

Overall mean calving interval (Cl) in this study was 21.6±0.25 months. There was also 

significant (P ~ 0.05) variation among the woredas in calving intervals. The result of the present 

study was slightly lower than the calving interval of Arado cattle reported by (Merha, 2006) 

(22±3 months). AI-Amin et al. (2007) reported calving interval of 14.7 months of orth Bengal 

cattle breed in Bangladesh. This is shorter than the overall mean calving interval of the present 

. study. Calving intervals can be improved through nutrition and early breeding. Genetic variation 

and management factors especially feeding systems and methods of care might have influenced 

these traits. 
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6. CO:\CLl SIO:\ ;\:\ D RECO:VI\I ENDA TIONS 

Rased on the l~lctS disclIssl.'<.\ ill this \\ork., the rl.!sults or lhitud) sh )\\ed that the ,\rado callie 

can be considered the 1110 t suitable illdigenous cattle breed 1'01' the Ilm-inpul. hightre ' 

production S:Slel11 ~till practiced traditionall) b: thou)and.:; of Canners in I igra} .. \nd thest: canle 

constitute the highe t nUlllbl!r from th\.' cattk population of the rt:gion. 

["he r -ult of lhi stud; sh()\\ed that Arado cattle arc characterilcd mainl} by their unirorm rt:d 

colour. small bod) sill.'. and de\\lap sile \aried from small to mt:dium. rhe) ha\'c prcdominantl) 

straight facial profile and straight back. profile. ['he cattk \\ere horned with cun cd and traight 

horn shap and \\ith lateral. fomard and up\\ard horn orientati n. They ha\t: also ·hort. 111 diuI11 

horn length. Incidence or polledness \\a ' 10\\. rhe} ha\ e medium ear sill.' and the ear art: 

sliQ.htly-straiQ,ht in most of the ea c ' and rounded-edl!cd t 'ome extent. The car orientations \\ere 
........ ...... -

slightly dropping in the majority of the ca es and lateral in ome ca e . The hump ize of the 

female cattle is small in almost all cases. but medium in male. Regarding tail length. ha\ e 

medium to long tail length. The ize of the udder is mall. 

The production and reproductive performance of Arado cattle is in general poor but their 

performance under the current environmental condition is considered to be better than other 

cattle. Arado cattle are affected by diseases such as trypanosomosis, anthrax, bo\'ine 

pasteurellosis and liver fluke. The most important constraints of Arado cattle production system 

were problems of grazing land, feed shortage, and disease. low productivity of cattle and shortage 

of veterinary service. 

This work is a beginning in characterizing Arado cattle breed and their natural breeding tract. 

Thus. the following recommendations were forwarded in response to the status and performances 

of Arado cattle breed: 

., The findings of the present study on the Arado cattle revealed that more systematic 

studies are needed to compare the production and reproductive performance of this breed 

of cattle with that of other indigenous cattle in Ethiopia. 
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,. Further. molecular characteri/<Ition or rado cattk to detcnllil1l: their genetic con titution 

is essential. 

,. Work needs to be extended to include an c.\alllin tion of the physical characteristic. or 

breeds in order to gain more comprehensi\e characteri/ation . 

,. Special attention is needed for the major contraint') relakd with the management and 

husbandry practices of Arado cattle breed t impro\c the pI' ductivit). 

,. There is al 0 a need for further \\ork on the adaptabilit) r the l: breed. especiall) In 

terms ofre istance t di eases. heat t lerance. \\ork. capacit) and nughage utilization. 

,. Consider the po sibi lity of election and cro ' s-breeding in I cation \\here it i fea iblc 

\\'ith improved reeding and proper management sy 'tems. 

,. The target of breed improvement hould not be focu ed on few trait such as lactation 

yield but overall performance including adaptation trait 

performance. 

obtain a ustainable 

,. The study further revealed an obviou need for more in-depth and objective information 

on wider amples of this type of indigenou cattle in order to asse the future need for 

conservation and improvement programs to be undertaken. 

,. Policy maker need to be concern and need to formulate enabling policie to avoid further 

erosion of adapted indigenous cattle. 
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8. APPENDICES 

Appendices A: Questionnaires 
Questionnaire number: ____ _ Date of interview 
Enumerator name 
Supervisor 
Region 
Zone 

-----
name: ____ _ 
name: ____ _ 
name-=-: ____ _ 

"Woreda" name: -----
Keble/TabiaIP AJ name: 

1. Education level of the respondent: 

AJ Illiterate code no. ---------- ----
BI Read and write ______ code no. ___ __ 
CI primary code no. ___ _ 
DI secondary code no. ___ _ 
EI Religious school code no. ___ _ 

2. Household head 

Position in household 
1. Household head ......... § 
2. Spouse of head ........ .. 

3. Brothers ................ .. 
4. Sister .. .. ........ ..... ..... O 
5. Son ........................ O 
6 IDaughters ... .. .... . .. . . . 0 
Other (Specify 

7. ----------------- ............ 0 

Sex of head 

Age (Yrs) 

~1ale ........ D 
Female ...... U 

S 30 
31 -40 

41-50 
51-60 

>70 
't\ ot kno\\ n 

I I 

3.Tribe 4. umber of people re iding in hou ehold 

N am e----- --- ---- -------
Code 

1ales § 
Females 
Chi ldren < 1 - Yrs 
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5. Land holding! fann size 6. Land ownership 
(enter X in box in first column ifno known) 

Area § Units (tick) 
Crops""", D 
Gazing* "" Acres ...... D 
F t 

Hectares .. . 
ores ,,,,,,, 

o:~.~.~~§or more) 

Lease ..... 
Other.: .. 

Total size D 
*Other than communal 

7. Livestock activity 

( pecify)-------------

8. Livestock kept 
(enter numbers in first column) 

Number 

Most 
important 
pecie (rank 

up to 3: 
(1.2.3) 

Is livestock the major activity on your [ann? 
Yes ONo D 

I. anle ......... § ............... § 
2. heep. .. ...... . .. .......... . 
3. Goats......... . ............. . 
4. Chickens +.. .............. .. . 

8. Sources of income 
( tick first column as 

appropriate, rank 
level of source of 
income in second 
column -I highest.) 

I. Crops o 0 

B B 
2. Livestock and products* 
3. Home industries 
4. Salary/ wages 

Other (specify) 
5. --------------- D 0 

*Include the \alue or non-cash outputs 01 

products e.g. manure traction etc. 

Palt 1. production System I. 

(Tick one or more) 
-1 . 

5. Donkeys ..... .. ........... .. 

~~~_~~_~_ pecifP-, 
6. U D 
+ Adult birds onl~ 

10. Live tock production category 
(divide numbers given in question 9. In to the foll owing 
categories) 

l. 
2. 
3. 

attle 
heep 

Goat 

Dairy Meat Dual Purpose 

§§ B o 

Indu trialintensi\e ... .. hl 
Semi-inten i\e ..... .. .. 
L\ten i\e pa IOral .... . . 
Free range backyard .. . 

2. Mobili~ I edentaf\ . .._§ 
2. lranshumanl. .. 
, omadic ..... 

Othel (,pecir~) Other. ( peci~) 

----------------0 <1 . ------------------------------- 0 
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3.Purpose of keeping cattle 
Ask an open question and tick any 
purpose .. Then rank top three by 
writing 

1. Meat ---
2. Milk ---
3. Work/draft ---
4. Stud breeding __ _ 
5. Manure ---
6. Blood '---
7. Hide ---
8. Cash from sales 
9. Investment ---
10. Dowry __ _ 
11 . Ceremonies ---
12. Cultural ---

Other (specify) 
I 3. ------------- 0 D 

5. Grazing/feeding 

Dr: Wet 
eason 

1. Herded ......... 

2. Paddock ....... 

3. Tethered ...... . 

4. Stall ........... . 

5. yard ....... . . . .. 

6. Free grazing .. 
Other (specif) ) 

7. ---------------~ 

4. Members of household who own cattle Tick one or more) 
Head ...................... . 
Spouse .... ................ . 
Head/spouse together ... . 
Sons ............... .... .... . 
Daughters ................ . 
Others* .. .. .. .................. . 

• Describe ----------------

4. Members of hou eho ld responsible for cattle acti vi ties 
(tick as appropriate; more than one column in a row may be ticked) 

Adult Boys Girls Hreder 
Males Females «ISY) « ISY) 

1. Purchasing cattle............. ...0 ... 
2. Selling/ slaughtering catt le. 
3. Herding ............... . ....... . 
4. Breeding decisions . .. .. ..... . 
5. Feeding ................ .. .... .. 
6. Milking ................ .... .. .. 
7. Making dairy product . ... . . 
8. Selling dairy products ...... . 
9. Animal health ... . . .. . ... .... . 

I oOth_~~ _~~~~_~~~~! ____ ___ ... ....... .. ....... 0 ... 0 .. ..... 0 ... . 0 .... 0 

7. Hou ing 

Dn \\'et 
-cason 

J. Kraal .. .. ........ 0 ...... ~ 
2. Stall/ hed ...... . ...... .. .. 
3. yard .. .... .. .. . . .. ..... . 
-L j one. .. .. ... ... ......... . 

Other Cpeci h ) 
I - - ---- - - - --~ - - -O 
.\rc cahe ' housed toge the r \\ith adu lt ? 

Yes D ' 0 0 
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Are calves grazed/fed together with adults? 
Yes D No D 
Part 2: Cattle production system 

If animals not housed go to question 10. 

8.Materials used for housing 
(Tick one or more) 

I . Untreated wood/bush .. . 
2. Treated wood ..... ... . . . . 
3. Iron sheets . ... .. . . ... . . . . . 
4. Stone .. . .... . .... . . .. .... . 
5. Mud . .. ....... ... . ... .. . .. . . 
6. Wire . ....... . .... .... . . . .. . . 

Other (specify) 
1. -----------------
2. 

4. Supplementation regime 
(Tick as appropriate) 

o 
o 

Dry wet 
season 

1. Roughage/crop residue ........... ~ .... ill 
2. Mineral: (salts) / vitamin .... . . . . . . ... . 
3. Bought-m feed/ concentrates..... . ... . 
4. None .. . . . .... ... .. . . .. .. ...................... .. . 

Other (speci fy) 

I. ------------------------- EJ EJ 2. -------------------------

12. Source of water 
Dry \\ 'et 

seaso 
I . Borehole ............. ... .. . . . 
2. Dam/pond . . . .. . . ........... . 
3. Ri ver . . ... . ..... . .. . ......... . 
.t . Water v,e ll ....... .......... . 
5. Spring ........... . ........... . 
6. Municipal/piped .......... . 

Other (speci fy) 
6. --- ----------------- 0 0 
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3. Form of housing 
(Tick if present) 

1. ROOf.. . ....... § 
2. Solid wall. . . . 
3. Floor. . ... .. . 

a. Concrete ... "'S 
b. Wooden ... ... . 
c. Earth . . ...... .. . 

5. How cattle are watered 



, I 

r T 

] 
I 

J 

14. Frequency of watering 
Dry Wet 

season 
I. Freely available .. .. , .. 
2. Once a day .... ...... .. 
3. Twice a day .. ... .. .. 
4. Every other day .... . 
5. Once in 3 days ..... 

Other (specify) 

D D 7 .. ........ .. ... ... ... .. .... ....... .. ... ..... . . 

16. Major cattle production constraints 
I) 
2) 

3) 

4) 

5) 

Part 3: Cattle health 

1. Access to \'eterinary sen 'ices 

(Tick as appropri ate) 

I, Govemment \'et,. , . , .. . 
2, Private vet ............... , 
3, Veterinary drug supplier 
-t. Extension sen ,ice" .. , ... . 
), :\ione ..... " .. , .......... .. 

6, Other (specify)---------------- D 

13 . Distance to watering point 
Dry Wet 

season 
1. At househOld .............. 8 ..... g 2. <Ikrn... ........... ..... .... . ... . 
3. I-Skrn ...................... § .... . 
4. 6-IOlun.................... . ... . 
5. > IOkrn .......................... . ..... . 
15 . Water quality Dry 

Wet 
(Tick one or more) ea on 

1. Good/ clear. ........... ~ .... § 
2. Muddy. ................. . .. . 
3. alty..... ............... '" 
4. melly... . .. ... .... ........ .. .. . 
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2. Prevalent diseases that occur on farm 
(i.e. diseases that are seen by farmer in hi animal) 

If none tick this box 
Local name or symptoms of disease 
(Rank. Most common first) 

I. -----------------_____ _ 
2. -------------------____ _ 
3. ----------------------__ 
4. -----------------------
5. -----------------------
6.----------~------------

3. Vaccination/preventive treatments given 

[fnone tick this box D 

Local name or symptoms of disease code * 

5. ------------------------------------------
6. 
7. ------------------------------------------. 
8. ------------------------------------------. 
9. ------------------------------------------. 
1 O. ------------------------------------------. 

-1. Ectoparasite control 
Done \"hen Done 

Method need arises rOllt ineh 

I. 
'") 

., 
.J. 

4. 
5. 
6. 
7. 

(Tick) df\ \\et df\ \\ et 
eason ~ea n 

one 
Dip 
Spray 
Pour-on 
Hand dre ing 
Inject able 
Traditional 

Iftraditionall11ethod pecif~ -------------­
Other (specif)) 

DDDDD 
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Yes No Treatment given (if known) c de· 

Done D ne when 
Routinely Iced ari e 

(tick a appr priate) 

B o 

If done routinel) pecif) ho\\ oftcn 

01, ea on :-.CI "eason 
I \ Cf\ \\eeb e\ ef\ 
I \ er\ \\ eel-- e\ ef) 
I \ ef\ \\ eel-- C\ ef\ 
I \en \\ eel-- C\CI") 

I \ Cf\ \\eel-- . e\ cf) 
I \Cf\ weel-- C\ Cf\ 

()de 0 (10 he cnkred frol11 Ii I ~ r 
Iradltlonalmelhod ) 
1\eJ') D\\eel--

\\ ceb 
\\ eel-- ~ 

\\cel--
\\ ce I--
\\ cel--
\\ ceb 
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8. -----------------

Part 4: Cattle castration/entries/exits/culling 

Do you castrate? Yes B 
No 

If yes, say why. (Tick one or more 
boxes) 

1. Control breeding ........... ~ 
2. Improve meat quality .... . 
3. Better price ................ . 
4. Better draft power. ....... . 
5. Better temperament. .... .. 0 
Other (specify) 

6. ---------------

And at what age? ............... .. 

4.Sale outlet (if sold in last 12 
months) 

o 

1. Numbers of entries within la t 12 month 

For questions 2. And 3. First ask for information on calves and on others 
(i .e. weaners and adult s total). Then complete individual columns for 
weaners and adults if known. Enter X in a box if not known, 0 if answer 

Weaner and Adults 
Adults Total 

Calves Wcaners Males emales W + A 

i ~~~h~>:~ .. § ....... § ... § ....... § 
3. Donated/gIft ... .. ........ ... .. .... . 
4. Exchanged/lent. .. ........ ... .. .... . 

*to include bride price and dowry 

3. Numbers of exits within last 12 m nth 
Weaners and Adults 

Adult 
Calves weaners Male female 

1. Died .......... .. 

Total 
W~A 

Were animals sold? Yes 0 o 0 ~. Sold .......... .. 
.J. laughtered .. .. 

If yes tick one 1. Sold at auction 
Or more bo"\es 2. Sold to butcher 

3.Sold privately 
4. Sold to abatto ir 

Other (specify 

5. -------------------- o 

4. Donated/gift* .. 
5. Exchanged ... .. 
6. Stolen ........ .. 

*10 include bride rrice and dowry 
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Part 5: Cattle breeding 

5. Reasons for culling! disposal 

Ask as open question and tick any answers given in first half of box, one 
or more boxes to be ticked. Then rank top three by writing in second 
half of box I for primary reason for culling, 2 for second and 3 for third . 

Males Females 

1. Size ................. . ... . ...... . . 
2. Confolmation/ shape ......... . 
3. Colour ........ . ................ . 
4. Temp rament. ... ............... -. 
5. Health ..... ..... ....... ... ...... . 
6. Body condition ............... . 
7. Performance ............. . ...... . 
8. Old age .......... ..... . ...... .. . 
9. Poor fertility ...... ... .......... . 

Other ( pecify) 
10. --------------------------------­
I I . --------------------------------- EaEa 

1. Primary reason for keeping bull(s) 
(Tick one) 

2. Rea ons for choice of bull(s) [or breeding 
If breeding not done proceed to next page. 

l. Bre~ding .... . ... . .. § 
2. SOcIO-cultural. ... . 
3. Work/draft ........ . 

Other (spec ify) 
4. ------- ------- --- ---

3.Matng 

(T ic/" one or I. Uncontrolled 
More boxes) :!. Hand mating 

3. Group mating 
-I . A.!, 

Other (specif~\ ) 

D 

D 

B 
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\Sh an open question and tiel. an~ reason for choice 
considered in first hal f of bo\. one r more bO\t:s to be 
tlehcd fhen ranI. to three b~ \\riting in second halfofbo\ I 
fill' pril11a~ reason for choice. :2 for ~ccond and 3 for third 

J. lze ........ ............ .. ..... . 
") Confom1ation hape ....... . 
3. olour ....................... . 
-t. Homs ......... ................ . 
"' Ten1perament. .............. . 
6. Per[om1ance ................ . 
7 .. \\ailabilit; (n ch ice) .. . 

Other ( peci[;) 
R. --------------- DO 
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5. ---------------

4. Source and breed(s) used in the herd 
Breed name(s) (specify ------

Breed type I (pure or cross) 
Tick one or more boxes common name code* 

I. Own bull (bred) 
2. Own bull (bought) 
3. Bull donated 
4. Bull borrowed 
5. A.I. 
6. Communal area bull 

Part 6: Arado cattle breed/age/sex structure 

Common breed name --------------Local breed name --------------------------
1. Trend with in herd (tick one) 

Increasing ... 0 
Stable .. ....... 0 

Decrea ing ...... 0 
Unknown ......... 0 

2. Numbers by age and sex 
(Enter X in box if nOl kno\\ n) 

Calves Weaners Adults 

Intact male.§ ................. § ...... ........ § 
Castrate..... ................ .. ........... .. 
Female...... .... ............ .. .......... .. 

How old is the olde I animal ? 0 Year 

3. Origin/source of breed 

1. Inherited .... . .......... "'U 
2. Communal area form .. . 
3. Commercial farm>l< ..... . 
4. :V1arket *' ................ .. 

>I< pecify locati n if kno\\ n 
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5. Quality of traits perceived by owner 
(Ask each question and for each trait tick one box, poor, average, good no opinion) 

Poor 
I. Size ................................ . 

Average Good o OpInIOn 
............. ................ . .......... . 

2. Confonnation shape ............. . ............. ................ . ......... . 
3. Colour ....................... _ ..... . ............. ................ . ......... . 
4. Horns .............................. . 
5. Disease tolerance ................ . ............. ................ . ......... . 
6. Drought tolerance ................ . ............. ............... . .......... . 
7. Heat tolerance .................... . 
8. Temperament. .................... . 
9. Work rate/drat power. ........... . 
10. Milk yield ......................... . 
I I. Meat. .............................. . 
12. Growth rate ....................... . 
13. Fertility ............................ . 

14 ...... Other (specify) o o o o 

Part 6: Production characteristics of Arado cattle breed 

I. Average age at sexual maturity 

Male animals D 10nths 

Female animals D Month 

4. Cah'ing pattern. occurrence of mo t 
births 
(Tick one or more bOXeS then rank tOP three III se.:('nd half of no\ I 

JanuaI; .. .. . Jul) .......... . 
Februar: .. . Augu 1. ...... . 

March ...... . September. . . . 
April. ..... . October ...... . 
May ....... . "!o\ ember ... . 
June ....... . Decem ber. .. . 

6. Is the breed milked? 

Yes 
1\0 

B (Tid olle bo\) 

2. Age at fir t cah ing 
Average § month 
Maximum 1110nth' 
Minimum months 

7. 1ilk production per 
Animal per da:­

\eralle § Liler~ 
\1aximum LJl\!r~ 

\1 inimum LilCh 

*A ume J liter I kg 
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., 
ah ing interval 

A \erage § month 
1axilllum month 

Minimum month~ 

. I actati n length 

\\crage § \1oll1h 
\ la\imulll 10mh 
\ I inlll1UIll \Ionth . 



9. Frequency of milking 10. Average weaning age of calves 
(Tick one box) 

1. Ones a day § 
2. Twice a day 
3. Three times a day 

I. <3 
Month 

2. 3-4 
Months 

3. 5-6 
M nth 

4. > 6 
II.Milk feeding up to weaning Month 

(Tick one box) 

1. Unrestricted suckling § 
2. Restricted suckling 
3. Bucket feeding 

Other (specify) 
4.------------------- D 

I 
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Appendices B: Check list for qualitative trait and morphometric mea urement of Arado 

cattle 

Part 1: Morphometric measurements of the cattle breed (cm) 

Characteristic (Traits) Female Male 

Neck length 

Pelvic width 

Canon bone length 

Canon bone circumferences 

Naval flap width 

Height at wither 

Chest girth 

Body length 

Ear length 

I Head (face) length 

Tail length 

Hom length 

Teat length 

Perpetual sheath width 

Dewlap width I 
---, 

I 
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I. Part 2: Qualitative traits of the Breed 

Variables Female Male Variables Female Male 

Coat color pattern Earsbape 

Unifonn Rounded 

Pied Straight-edged 

Shaded Ear orientation 

Coat color type Upright 

White hori zontal 

Black Dropping 

I Fawn Rump hape 

Gray straight 

Red sloppy 

Roan Hump size 

Red drum Absent 

Light Yellow Small 

Red & \\"hite Medium I 

I 
Black &white Large I 
white & brown I 

Hump hapc I 
Facial profile I 

Erect I 
Slightly convex I 

Dropping 

I Sli ghtl y concave I Hump position I l 
Strait i I Thoracic I 

I I 
(er\'ico- thoracic I I 

(om·ex I 

(onca\ e I Tail len gth I 
, 

==1 Dewlap I 
hort + I Abselll I 

\1ediulll I 
I -
I Small 

I Long +---:-1 r \ 1ediulll l"dd er sizc 
- , 

I 
I Large III a II 
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Horn presence Medium 

present Large 

absent Teats ize 

Horn shape Small 

straight Medium 

Curved Large 

L yre- shaped Naval flap 

Spiral Ab ent 

Horn orientation Small 

Forward Medium 

Lateral Perpetual heath 
-

Upright Small 

Dropping Medium 

other (specify) Large 

Back profile 

Slightly-hollow 

Straight 

-
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Appendices C: Check list for group discussion 

• What is the status of Arado cattle breed? In what numbers, and where are they? 

• What do they look like? 

• What is the environment in which the breed of animals are raised in term 

agro-ecological zone etc? 

• For what pmposes are cattle used, how are they bred? 

• What are farmers' opinions on the main attributes ofth br eds, in particular in their adaptation 

to heat, drought and disease tolerance? 

• Performance characterizations in tem1S of reproduction and r producti e? 

• How are the herd 's structures? 

• What are the gender roles in livestock production? 

• How are the livestock managed in terms of housing, watering, feeding, ca tration, culling, and 

disease control? 

• What are the socio-cultural practices and indigenous knowledge u ed in rai sing and managing 

the cattle? 

• What is the influence of external factor such as proximity to marketing/urban area. 

commercial farn1s and bordering countries? 

• Planning a policy framework on livestock production uch as classili ation of different 

production systems. areas that need attention for con ervation and full characterization of the 

breed 

• Plalming breed improyement strategies 
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