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ABSTRACT 

A study on cattle milk production, processing and marketing was carried out in Enderta district, 

which is one of the four districts in the southeastern administrative zone of Tigray National 

Regional State, with the objective of studying thc cxisting cattle husbandry and milk production 

systems, assessing cattle milk handling, processing and markcting as \Ncll as thc constraints of 

milk production and marketing in the study area. ;\ Jour stagc sampling was used to sclect 150 

households from the two livestock production systcms of" thc district (transhumancc and 

sedentary livestock production systems). Data was collcctcd through qucstionnaire interview, 

group discussion, discllssion with key intonnants and farm visit. The average landholding of 

respondents was significantly (p<0.05) varied between male (2 .0g,'·0 .12ha) and female headed 

(1:1:0.08 ha) households but did not differ between the two livestock production systems . The 

mean cattle number per household was significantly (p<O.05) vary between transhumance 

(I 1. I 7±0.71 heads) and sedentary (9.31 :1,0.39 heads) livcstock production systems. The major 

feed resources lor local cattle were natural pasture and crop aftermath whereas for crossbred 

cattle it was reported to be crop residues. Local cattle were watered ii'om rivers. dam and wells 

while pump water was used (or crossbred cattle. The major cattlc diseases reported in the district 

were anthrax. blackleg, bovine pasteurellosis. foot and mouth diseasc and mastitis Thc overall 

average milk ofT take per day per household was 6.81 '0.57 litcrs of" which. majority (62.94%) 

was traditionally processed to butter and butter mille. Thc ovcra ll average buttcr production per 

week per household was 1.25:1:0.05 kg of which, 80.2% was allocated to market. Seasonal feed 

shortage, inefficient animal health and AI services, market shortage, price fluctuation and 

adulterations were some of the major constraints of milk production and marketing reported in 

the district. Supporting smallholders with strengthened extension scrvice in proper utilization of 

available feed resources, improved husbandry practices , market acccss, ;\1 and animal health 

services as well as introduction of control measures [or quality product arc expected to contribute 

a lot for the development of" the dairy sector in thc area. 

Key words: Enderta district. transhumance. sedentary. milk. hUller. production. processing, 

marketing 

xi 



1. INTRODlJCTlON 

Agriculture is the mainstay of the E thiopian economy (IIW. 2004). I t accounts lor SO percent of 

national employment. 41 percent o/" gross domestic product (GDP) and 33 percent of total 

exports. Livestock production is also an integral part of the sys tcm. Thc sub-sector is estimated to 

contTibute about 12-16% of the total GDP and 30-35% of total agricultural GDP, and 60-70% 

livelihoods of the Ethiopian population (Halderman, 2004; Michael 1-1. , 2004), 15% of export 

earnings and 30% of agricultural employment (Staal el 01. 2008). Among the sectors within 

livestock, the dairy sector contributes to hal f of the li vestock output and about 30 % of 

employment. \-vhere 50% of households in the hi ghland own cattle or which 56% are dairy cattle 

(Tes/"aye el ul. , 2008). 

Ethiopia holds the larges t li vestock population in Africa estimated at about 35 million heads of 

cattle, 2 million camels, 22.5 million sheep, 17 million goats. 55 million chicken, 2.75 million 

horses, 5.2 million asses and 0 .63 milli on of mules (ILRl, 2000; FAO. 2002).Of these resources, 

the major species used for milk production ill Ethiopia arc callie. camel and goats (MOARD, 

2004). Cattle produce 83% of the total milk and 97 % of the cow milk comes fi'om indigenous 

cattle breeds (MOARD, 2004). But, production per animal is extremely low and the lactation 

milk yield for the indigenous cows was reported to range frolll 494- 850 kg under optimum 

management (Belete el 01. , 2010). More importantly, the total milk production from about 10 

million milking cow is estimated at about 3.2 billion liters. whi ch can be trans lated into 1.54 

liters per cow per day (CSA, 2008), whieh is far below the world's standard. Moreover, selec tion 

for high milk production within these indigenous cattle would requirc a long-term genetic 

improvement program (Katyega, 1988). 

The dairy sector in Ethiopia holds large potential to the commercialization of the agriculture 

sector due to the country ' s large livestock population, favorable climate for improved high­

yielding animal breeds, and the relatively disease-free environment with potential tor animal 

feeding (Ahmed el 01. , 2004). However, the national milk production rcmains among the lowest 

in the world even by African standard. The total milk production is cstimated at about 1.2 million 

1 



tones per annum, and increases at a rate of 1.2 % for milk produccd n'om indigenous stock and 

3.5 % for milk produced from the improved stock (Tsehay, 2002). The per capita consumption of 

milk in Ethiopia is about 16 kg per person per year, which is much lower than the African and 

world per capita averages of 27 kg/year and 100 kg/year. respectively (Saxena ef a/., 

1 997).Hence, about 6 million toncs of additional milk are rcquircd pCI' annum to feed the 

population as per the world standard (Saxena ef al.. 1997). This indicatcs thc existence or a wide 

gap between potential demands and supply. 

According to Azage ef a1. (200 I), in order to mect the gro'wing demand for milk in the country, 

milk production has to grow at least at a rate of 4% pcr annum vvhich in turn entails design of 

appropriate and sustainable milk development strategies based on socio-economic, institutional 

and agro-ecological circumstances that build on the demand or consumers and the needs and 

opportunities of producers. In such context, while the response of the private sector to the 

increased demand for dairy is expected to be significant , the small-sca le houschold farms in the 

highlands hold most of the potential for dairy devc!opment (Mohammed ef 01.. 2004). However, 

there is poor knowledge on market structure, performance and prices and inadequate for 

designing policies and institution to overcome perceived problems in the marketing system 

(Ayele ef aI. , 2003). 

The larger volume of milk produced by smallholders is processcd into di fferent dairy products for 

home consumption and sales (Yigezu, 2003). Fresh milk sales by smallholder producers are 

important only when they are close to formal milk marketing facilities , such as government 

enterprise or milk groups (Muriuki and Thorpe, 2001.). The lovv marketable milk output in 

Ethiopia poses limitations on the possibilities of exploring distant but rewarding markets due to 

high transaction costs arising Ji-om transportation and high opportunity cost of labor involved . 

Again , dependable marketing system is not yet developed to market milk and milk products . 

Producers and consumers are spatially separated ; most producers arc found in the rural areas 

while consumers or protitable market is found in urban areas (ilolloway ef al. , 2002) . 

The primary reason to the low productivity al1d development or livestock sector in general and 

dairy in paIticular is the constraint resulted from shortage and fluctuation in quality and quantity 
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of feed. poor and eroding genetic resourcc basco poor management practices. di seases, poor 

market in frastructure. poor service de li very and po licy and ins tituti ona l arrangemcnts (Azage ef 

at. , 2006).Moreover. livestock product marketing is incfTicicnt and characte ri zed by high margins 

and poor marketing la cilities and services . The price gap bctween terminal and primary markets 

seems to be too w ide (CSA , 2006). Under these conditions. producers have no inccntives to 

improve the quality of the ir animals ' products tlU'ough appropriatc management prac tices . 

The Tigray national regio nal state, is the fo urth most cattl e popula ted reg ion in the country next 

to Oromiya. Amhara and SNNP (Southern N atio ns Nati onal iti es and People ' s) regions. It is the 

home of 2,622. 1 66 cattle o f vvhich 49 % arc ma lc and 5 I % arc Ic male (MO /\ R I) . 2007). In spite 

o r thi s huge resource. littl e wo rk has been done about dairy in g in the reg ion. except the work 

(characte ri zati on o f the urban dairy production) o f' Negussc (2006) in Mek cll e and that o f IPMS 

(Improv ing Productiv ity a nd Market Success) in Astbiwcnbcrta and A lemata di stricts. 

Enderta is one of the di stric ts in south east zone of Ti gray rcglon and mixed crop- lives tock 

producti on is the main agricultural system in the area. Acco rding to CSA (2006) the di strict has 

71.13 6 cattle, 111 46 sheep.2 1649 goats, 19968 donkies.2 167 mule. 594 came l, 72 mu le, 27 ,692 

poultry and 2803 bee haves. The capital c ity of the region Mckc1le '"vith population o f 169,207 

(CSA , 2006), is encircled within Enderta di strict making it morc advantageo us from market 

prox imity point of view. However. info rmatio n o n the currcnt catLi c husbandry practices, milk 

producti on, handling. processing and marke ting sys tcm is lack ing in the di strict. Such 

info rmation is critically important for des igning appropriate clairy dcve lopment strateg ies. market 

orientations and providing base line in fo rmation fo r furth er rcsearch and de velopment. 

Furthermore. agricultura l kno wledge and in formation arc key components in commercial 

smallholder dairy development as these playa significant ro le in improving productivity, linking 

producers to remunerative markets, improving competitiveness in markets, and thus leading to 

improved livelihood, food security and national economies (Tesfaye ef a t .. 2008). In view o f the 

above, the present study was designed with the following obj ccti vcs . 
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Objectives: 

>- To study the existing cattle husbandry and milk production systems in Fnderta district 

>- To assess cattle milk handling, processing and marketing systems in the study area and 

;... To assess constraints or milk production and marketing in [he area . 
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2. REVIEW OF LITERATURE 

2.1. Milk p,"oduction system in Ethiopia 

There are four major milk production systems in Ethiopia. Thcsc arc pastoral and agro-pastoral , 

smallholder crop-livestock mixed system, urban and pcri-urban. and intcnsive dairy farming 

(Azage and Alemu. 1998). Pastoralist and smallholder Canllcrs produce n % or thc country's total 

milk production (CSA, 2008). 

2.1.1. Pastoral milk production system 

Although there is no standard definition of pastoralism, it is oftcn defined as a livelihood in 

which at least 50 percent of a house holds food and income is derived from livestock. 

Furthermore, pastoralism is characterized by mobility and in particular, the seasonal movement 

of livestock to access grazing resources and water (COMESA, 2009). Even though information 

on both absolute numbers and distribution vary, it is estimated that about 30% of the livestock 

populations are found in the pastoral areas (Belete, 2006). Thc pastoral livcstock production 

system. ,-,vhieh supports an estimated 10% of the human population. covers 50- 60% of the total 

area mostly lying at altitudes ranging from below 1500 m above sea Icvel. 

Pastoralism is the major system of milk production in the lowland arcas. Cows, camels and goats 

are the major dairy animals used for milk production by pastoralists . However. because of the 

rainfall pattern and related sho11age of feed availability, milk production is low and highly 

seasonal and range condition dependent (Yigezll , 2003 ; Ketema and Tsehay, 2004). And this 

system is not market oriented and most of the milk produced in this system is retained for home 

consumption. 
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2.1.2. Highland smallholder milk production system 

The Ethiopian highlands possess a huge potential lor dairy development. These areas occupy the 

central part of Ethiopia and cover about 40% of the country ' s land area (approximately 490,000 

kill 2) (Belete el al., 2010). In these areas agricultural production system is predominantly 

subsistence smallholder mixed farming with crop and livestock husbandry typically practiced 

wilhin the same management unit. Among the systems. milk production system is the most 

biologically efficient system that converts large quantities of roughage the most abundant teed in 

the tropics to milk (Belele. 2006). 

In this farming system, the entire feed requirement for ruminant livestock is derived from native 

pasture and the balance comes from crop residues. Only 0. 15% or rural I ivestock holders reported 

on-farm production or improved forages 'Iike aIJ~t1 fa and napier grass: the usc or industrial by­

products like oil cake. bran. and bre'vvery residue was negligible (0 .8%) ; the population or exotic 

and crossbred dairy cows in rural areas of the country accounted for less ~han 1 % of the total 

dairy cattle population ; and the blood levels or the limited crossbred population were unknown, 

due to the lack of appropriate breed registration system (CSA , 2008). Other empirical evidences 

(Azage el al. , 2006; Staal el al. , 2008) showed that the generic supply-side constraints (feed, 

breed, animal health etc .) have not yet been resol ved ; the coverage and qual ity of" support services 

need significant improvement; private provision of services is underdeveloped. 

Cattle are the main source of milk even though they are kept primarily as draught power source 

with very little or no consideration given to improving their milk production capabilities (Yigezu, 

2003). Where there is access to market; dairying is preferred to mcat production in the highlands 

because it makes more efficient use or Iced resources and provides a regular income to the 

producer. It is also labor intensive and supports substantial employment in production. processing 

and marketing, higher level of production than those achieved in traditional tropical systems 

often require the introduction of specialized dairy breeds and increased level of inputs (nutrition 

and health care) and good linkages to market both for milk and input acquisition (Walshe el al. , 

1991 ). 
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Thus, the intensification of smallholder dairy production systcm through the adoption of dairy 

production technologies is generally concentrated in areas with good in fi'astructurc closc to major 

markets , although less intensive production may occur in other morc distant areas (Walshe ef al. , 

1991). These market factors therefore, play a major part in dctcrmining the type of dairy 

production systems found in the tropics and they arc particularly important in inlluencing 

smallholder dairy development (Falvey and Chantalakhana. 1999). 

2.1.3. Urban and Peri-urban milk production system 

Smallholder urban and peri-urban milk fanning system is concentrated in and around major cities 

and towns characterized by a high demand for milk. This system has bcen developed in response 

to the fast growing demand for milk and milk products around urban centers (Asaminew, 2007). 

In urban and peri-urban milk production system, the main feed resources arc agro-industrial by­

products. In this system milk is a means oC additional cash ineomc. Most of the improved dairy 

stocks in Ethiopia are used lor this production system. One or the largcst sources of milk in Addis 

Ababa/regional towns is that Crom intra-urban milk producers. The producers deliver milk to 

consumers or consumers may collect it at the producers ' gale. The tOlalmilk production from this 

system accounts to 34.649 million litres lannul11 . or this total. 73'Yo is sold. 10% is left for 

household consumption, 9.4% goes to calves and 7.6% is proccssed mainly into butler and ayib 

(Azage and Alemu, 1998). 

2.1.4. Large scale commercial milk production system 

This is a more specialized dairy farming practiced by statc sector and very few individuals on 

commercial basis. These are concentrated in and around Addis Ababa and other regional capitals 

and are basically based on exotic high grade or purebred stock. Although these urban. peri-urban 

and intensive dairy farmers are important and regular supplicrs of milk to major urban centers, 

they produce only 2% of the total milk production oCthc country (Bclete , 2006). 
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2.2. Dail'Y cattle husbandry 

2.2.1. Feeding management 

Except for a compelling reason related to a particular research or teaching protocol , dairy cattle 

should be fed diets that have been Formulated to meet their needs Cor maintenance. growth, 

production, and reproduction. Feed ingredients and finished feeds should be wholesome, 

carefully mixed, and stored and delivered to the cattle to minimize contamination or spoilage of 

feeds. To ensure freshness , feeds that are not coi1sumed should be removed daily from feeders 

and mangers, especially high moisture feeds such as silage. Fecd should be l~lr enough from 

waterers 10 minimi ze contamination (Albright. 1993). 

Space should be adcquate [or leed and watcr. [:ccc\ers should be designcd with smooth surfaces 

lor easy cleaning and increased feed consumption . Thc rccolllmendcd lincar spacc per cow at the 

feed bunk is 61 to 90 cm, which should allow every animal uninterrupted fceding (Malloy and 

Olson, 1994). Feeder design should permit a natural head down grazing posture to promote 

intake, improve digestive function , and decrease feed-wasting behavior. At least two 'Natering 

locations should be provided for each group of cows. Each cow in tie stalls and stanchions should 

have its own water bowl or drinking cup (Anderson, 1985). 

111 Ethiopia Livestock feed resources are mainly natural gnli'.ing lands and browses. crop residues, 

pasture, foragc crop and agro-industrial by products. Fecding systems include communal or 

private natural grazing and browsing, cut and carry [ccding, hay and crop residues . At present, 

livestock are fed almost entirely on natural pasture and crop-residues. Usc of improved forages 

and agro-industrial by products is minimal and 1110st or agro industrial byproducts are 

concentrated in urban and peri-urban areas (Alemayehu, 2005). 

2.2.2. Watering management 

Water should be available at all times and should be checked daily for cleanliness and also 

monitored regularly to ensure that it is free of contaminants that could potentially put zoonotic 
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agents into the human food chain (Johnston el al., 1986). Water sources should be readily 

accessible to all stock. Underfoot surroundings in watering areas should be dry and finn. Cattle 

should not be able to wade in drinking water. 

Milk is composed of nearly 87% water. An adequate supply of quality water lor dairy cattle is 

extremely important. Farmers typically provide cows with free access to fresh water at all times. 

The water requirements of lactating cows are closely related to milk production, moisture content 

in the feed and environmental factors such as air temperature and humidity. The cow's peak 

water intake generally occurs during the hours of greatest ICed intake (MOJ\, 20(7). 

A cow will not drink all the water she needs for the most profitable production of milk unless she 

can get it frequently vvithout discomfort and at a suitable temperature. [f the weather is warm 

more water is required than in moderate or cold weather. Cows will drink up to twice as much 

water in hot weather as in cold winter weather. Since cows do not sweat, if so relatively little, 

the y eliminate more water as urine in hot weather in order to cool the body. If the feed is 

succulent in nature, the cow will consume less water than i r she wcre r"ed dry feed . [n an 

experiment it has been shown that average producing cows were wa tered once a day, twice a day 

and at will. The cows watered once a day drank less and produced less than those watered twice a 

day and the cows watered twice drank as much but produccd less than thosc watered at will. It 

was thus found out that the higher the production the greater the bene lit derived li'om ti'equent 

watering (Puck el al.. 2004). 

2.2.3. I-lousing management 

I-lousing or confinement of livestock has many important effects on production. and in the tropics 

various types of housing could be seen. Many of the management aspects such as feeding, 

breeding, disease control and labor inputs is invariably inlluenced by the type or housing. Under 

small scale low capital input Ii vestock production system as that round in many tropical region, 

improvements achieved via small changes or improvements to thc existing housing and/or 

management systems could result in greater economic benefit to the small 1~lrIl1er. Housing refers 

to the confinement of. or enclosure for animals and activities which provide shelter and/or restrict 
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the movement of the animals. I-lousing can also be clelincd as a location where animals are 

placed. fed and protected against the adversc elrccts 01 · an cx ln:rne environmenl sLich as, too hot 

or too cold. heavy rain .. strong wind. and di sturbance rrom predators. othcr animals or organisms 

(Macfarlane, 1981). 

Whether cows are housed in cubicles, straw yards or CO\.\! sheds in order to maXimise 

performance of the cows and to ensure satisfactory standards of wei farc lhe accommodation must 

provide for the COV,I'S most basic needs . As an absolute minimum. the housing must provide a 

comfortable. clean, we ll draincd and dry lying area togcther with shcltc r from advcrse weather. It 

must also allow the animal to move freely around without ri sk o r injury. I r the hOllsing system 

does not provide (or these basic needs then not onl y 'will both production and wclfare be 

compromised but it is likely that you arc also j ~liling 10 compl y wilh lhe welfarc codes and the 

law relating to animal welfare. Studies have shown thaI sorne o r the major aspects or housing, 

such as space allow·ance and space at the feed-face can arfcct cow wcll~lrc (Bowcll el al. , 2003). 

Housing and handling systems vary widely depending on the particular usc of the cattle in 

research and teaching (Albright, 1987). Recommended facilities for dairy cattle range from 

fenced pastures , corrals, and exercise yards with shelters to insulated and ventilated barns with 

special equipment to restrain , isolate, and treat the callie. Gencrally , headlocks (one per cow), 

corrals. and sunshades are lIsed in warm semi-arid regions. Pasturcs and shcl ters arc common in 

warm humid arcas. naturally ventilated barns with frcc stall s arc used widely in cool humid 

climatic regions, and insulated and ventilated barns with ti c stall s arc common in co lder climates. 

During good weather, to enrich the environment and to improve ovcrall health and well-being. 

eows should be moved if possible ti'om indoor stalls into the barnyard , where they can groom 

(Wood, 1977) themselves and one another, stretch, sun themselves, exhibit estrolls behavior and 

exercise (Albright, 1993). Exercise decreases the incidence of leg problems, mastitis, bloat , and 

calving-related disorders (Gustafson, 1993). Keeping cows out of mud increases their 

productivity and reduces endoparasitic and foot infections. C urrent trcnds and recommendations 

favor keeping dairy cows on unpaved dirt lots in the Southwest and on concrete in the North 

throughout their productive lifetimes. Concrete I"loors should be grooved to provide good ["()oting 
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and to reduce injury (Albri ght, 1995). The concrete surface should be rough but not abrasive. and 

the micro surface should be smooth enough to avoid abrading the fect of cattlc. 

Table I. Minimum space allowances in loose cattlc housing 

Brecding and Lying area (metres Additional arca Total avai lablc arca 

fatteni ng catt le. squared per head) (mctrcs squarcd (mctres squared per hcad) 

(Live weight kg) per head) 

Up to 100 1.5 1.1 2.6 

Up to 200 2.5 1.9 4.4 

Up to 350 4.0 ~ 7 .) 

Above 350 1 m2 per 100kg (with 0.75m L per 100kg 1.75nl per 100kg 

a minimum of 5m2
) (with a 111 1 111m u m (with a minimul11 or8 .7m2

) 

on .7m2
) 

Dairy cows 6 4.5 10.5 

Source (Bowell el al .. 2003) 

2.2.4 . Herd health management 

Herd health and production management programmes makc an integrative approach, taking into 

account in the same time the problems concerning production and nutrition. udder and hoof 

health, young stock breeding, fertility and vaccination programmes, animal welfare , use of 

antimicrobials, control of residues and milk quality (Jorristma and Noordhuizen, 2005). The main 

objecti ve of the Health and Production Management Programme is (0 help the farmers to reach 

their goal, but this is difIerent from farm to farm and to implemcnt an integrative programme of 

health, reproduction and production quality management in dairy cows. identification and contro l 

of hazard factors. resulting in cows' welfare and improving of milk quality. Implementation of 

the health and production management programl11e imposcs rcgular visits in f"arms and 

monitoring a large category of data: general status or animals. clinical cxam, trans rectal exam for 

reproduction, status monitoring, examination of housing conditions, microclimate, hygiene, data 

concerning milk production and its quality, treatments, etc. 
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Dairy cow health management requires a continuous cvaluation of the animal health (Valle e( al. , 

2007). Animal health assessment can, however. be tackled in scvcral ways. Studics of disease 

occurrence are possible ways of assessing animal health and can bc done by direct cow-side 

methods as well as by indirect methods. Studies of official health records and performing 

questionnaires reflecting what farmers can recall or percept are examples of indirect methods. 

Questionnaire studies tend to be of more subjective nature than the more objective registry and 

cow-side methods. Health can also be assessed by usc of reproducti ve performance and animal 

behavior. Reproductive performance is easiest studied by indirect methocls. whereas animal 

behavior is most suited for direct assessment methods. Stereotypic behavior. in contrast to natural 

behavior is a sign of' ill-heath. However. the indistinct dcl'inition of' natural behavior ean put a 

great deal of subjectivity into that kind of assessment (Nils. 200<). 

The following key indicators. representing both direct and indirect study: 

• Udder health 

• General health 

• Reproductive performance and length of productive life 

• Metabolic profiles 

In Ethiopia, Animal hea lth care and improved health management is one of the major constraints 

of dairy development, which caused poor performance across the production system. Many of the 

problems result fi'om the interaction among the technical and non-technical constraints 

themselves. For instance, poorly fed animals havc low disease resistance. f'ertility problems, 

partly because the animal health care system relays heavily on vcterinary measures. Moreover, 

poor grazing management systems continue to cause high mortality and morbidity (e.g. internal 

parasites), many of the diseases constraints which effect supply are also a consequence of the 

non-technical constraints, for example, insufficient money to purchase drugs or vaccines (Ibrahim 

and Olaloku, 2002). Contact of livestock brought from varies localities through the use of 

communal pastures and watering as well as marketing places play an important role in the 

transmission of' economically significant infectious and parasite diseases . Such livestock 

movements could be the cause of' direct or indirect transmission of' varies cconomieally important 

livestock diseases (Zinash, 2004). 
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In most developing nations, livestock services, like livcstock health still remain a government 

responsibility, while in the more developcd countries, some support service functions of the 

government are being performed in partnership with, or have been transtcrrcd to, the private 

sector (Umali el al. . 1992). The low veterinary service pcr/iJrlllanCC in I·:thiopia is also resulted 

from the shortage and inadequate number of the governmcnt vctcrinary statTs and cannot cover 

such a vast area to adequately address thc veterinary nccds of livestock keepers . Besides 

government staffs need adequate mobile facilities , lor which currently the government does not 

have the capacity to provide (Tafesse , 2001). 

2,3, P,'oduction and Reproduction performance of dairy cattle 

2.3.1. Age at first scrvice 

Age at first service (AFS) is the age at which heifCrs attain bod y condition and sexual maturity 

for accepting service [or the first time. AFS signals the beginning of the heifer's reproduction and 

production and influences both the productive and reproductive life 0[" the female through its 

effect on her life time calf crop. 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 (Mukasa-Mugerwa el aI., 1989). Heifers, especially Bos taurus can reach puberty 

and breed at one year old. However, Bos indicus reach puberty late. In general, the time taken for 

zebu cattle to attain sexual maturity and puberty are highly inf1uenced by environmental factors 

including feed quantity and quality (Mukasa-Mugerwa el aI. , 1989). 
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Table 2. Some estimates of age at fist service for dairy callie in I·:thiopia 
-----.- -

Breed AFS (month) Location Source 

Local zebu 42.48 Bure district, E thiopia Adcbabay,200C 

heifers 

Crossbred 27.24 Bure di strict, Ethi opia Adcbabay.200 9 

Hf heife rs 
---- - . 

Fogera 44:1:0.8 ALRC, Et hiopia Gidey.200 1 

heifers 
._-- - --

Crossbred 35.7:1:0.4 ALRC, Ethiop ia G iclcy .200 I 

HF heifers 
--. . - - -

Local heifers 32 .82:-1: 1.06 Mekelle, Ethiopia Negussie,2006 
--- ----

Crossbred 25 .05:.1: 1.26 MekeJle, Ethio pia Negussie ,2006 

/-IF heife rs 
--

ALRC= Andassa li vestock research center 

2.3 .2. Age at first calving 

Apart from the various o ther factors age at lirst calving in dairy callic makcs thc milk production 

uneconomical. Earl y ma turity is considered as a characte r or grca t economic importance as from 

birth to the date of first calving, the animal produces get nothing except dung and urine, the 

value of w hich is negli gible as compared to the cost o r maintenance(Khal el al. ,1989). First 

calving makes the beginning of a cow productive life and innucnces bo th the production and 

reproduction life of the female, directly through its effect on her Ii fe timc calf crop and milk 

production and indirectly it is influence on the cost invested fo r up-bringing (Mukasa- Mugerwa, 

1989) and it is intluenced by the time of conception (Perera, 1999). 

Acceptable and optimum performance of age at tirst calving under improved smallholder system 

in the tropics is less tha n 30 and 36 months, respective ly (perera. 1(99) . Hcritability of age at 

fi rst calving is generally low, indicating that thi s trait is hi ghl y inllucnceci by environmental 

factors such as feed and health (Mukasa-Mugerwa. 1989). 
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Table 3. Some estimates of age at first calving for milk cattlc in I·:thiopia 
---- -,-

Breed AFC (month) Source 
.- ----

Boran 45.2 Mekonnen el (fl., (199. 3) 
---

East African Zebu 35. I Alberro ( 1983) 

Highland zebu 53 Mukasa-Mugerwa e/ a I. (1989) 

' -IOITO 35 Azage e/ al .. (198 I ) 

Barka 30.3 Goshu ( 1981 ) 
-

Fogera 53.8 Asheber, (1992) 

Arsi 32.8 Enyew e/ al. ( 1998) 
- --

AFC- Age at first servIce 

2.3.3. Calving interva l 

Calving interva l refers to the period between two consccutive ca lving and is a fllllction of a days 

open and gestation length . Since gestation length i. morc or less constant far a given breed, the 

number of days open becomes the sole variable or calv ing intcrval. 1 ,o ng opcn periods, and hence 

the long calving interva ls, generally refl ects problems assoc iated with managcment but may also 

given some indication of the condition of the cow' s reproductive organ. Calving intervals have 

low heritability and can be improved through nutrition and early breeding (Mulugeta, 1990). 

The general practice in dairy herds with intensi ve milk producti on is to breed eows "vith the aim 

of establishing a calving interval (Cl) of 12 months. However. to achievc a 12 months Cl , the 

insemination of the cow occurs at the peak or production. Consequentl y, the insem ination takes 

place when the cows are 1110st challenged metabolica ll y (I larri son, e/ at. . 1990). It has also been 

shown that the risks or fertility problems, such as silent heat and ovarian cysts, increase with 

increasing milk production (Groh.n & Harman, 1994). These kinds o r fertility problems obviously 

make an early conception more difficult. 

High milk yields and 12 months CI , the current dominant breeding system, causes general 

concerns about metabolic diseases. Jt has been concluded that increasing milk yield leads to an 

increase in the li'equencies of metabolic diseases, such as ketosis and milk fever (Distl , el at.. 
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1989). There are, however, other serious conccrns surrollnd ing thc currcnt practice and many 

cows are actually discarded after just one or two lactations . The most common reason Cor cu lling 

is ferti lity problems. which accOUI1l for as much as 25% of the cu ll ed cows (Swedish Dairy 

Association , 2002) . Another problem concerning calving is that a majority of vete rinary 

problems, including milk fc ver. ketosis , retained placenta and di sp laccment or thc abomasums, 

occur within the first t'vVO weeks of the lactation (Go Cr and ll ors!. 19(7 ). 

Even though several studies suggest an optimal C I of ncar 12 months. there arc studies that have 

shown an advantage for a longer period of" days opcn and. conscqucntl y, an extended calving 

interval. Cumulative yield or current and following annua l i/.cd lacta ti ons was greatest ai 117 and 

98 days open for primi parous and multiparous cows. respectively (BarAnan and Sol ler, 1979). 

When discussing an extended calving intervaL there may well be other advantages. For example, 

Ratnayake, el al .. (1998), showed that an increase of the CJ to 18 months may have a positive 

influence on rcproducti on, in terms or a reduced nced for the treatment or ovarian disorders and 

higher conception rates . 

Table 4. Some estimates of on station ca lving inte rva l fo r indi ge nous cattic in I ~ thi opia 

Breed cr (month) 

I-lono 12.2 

Arsi 12.9-15.1 

Highland zebu 25 

Barka 11.8 

Fogera 14.5 

_. 
Fogera 18.6 

CI- Ca lVing Interval 

---

-_. 

-_.----
Source 

- ._- .. _-----
McDowe ll ( I 971 ) 

-
Swensson el 

---------~ 
a/. ( 1981 ) 

Mukasa-Mug 
--'-:---:-:-::--::-::-:--1 

erwa el al. (1989) 

Goshu ( 198 1 

Goshu ( 1981 

-

) 

) 

Gidey (2001) 

- ----_._---

- --- - -
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2.3.4. Lactation pcrformance 

The lactation perfo rmance of da iry catt le is usua ll y measured by d ~ t e rill i ning the to tal milk yie ld 

per lactati on or pe r year. ave rage daily milk yie ld. lactati on length . lac ta tion persistency. and milk 

composition. Genera ll y. the reproducti ve performance and lactati on perfo rmance o f dairy cattle 

are c lose ly assoc iated with each o ther. Breeding failure has a c lear neQati ve influence on milk 
~ ~ 

production and fa rm income and dete rmines the future susta inability of a da iry l~lrlnin g operation 

(F ikre. 2007). In most modern dairy farms, a lactation length o f 305 days is cOl11l11only accepted 

as a standard. However, such a standard lactati o n length mi ght no t wo rk fo r smallholder dairy 

cows in which the lactation length is ex tended cons iderabl y In m ost cases (Teodoro and 

Madalena, 2003 ; Masama el al .. 2003 ; Msangi el al .. 2005). 

T he milk producti on pote ntia l o f indigenous breeds or cattlc is vcry low. T he ave rage milk yield 

per lactation ranges li'o m 494 to 850 kg under opt imum on-sta t ion manage ment (EA RO. 1999). 

Therefo re, to up-grade. the production of the loca l cattl e , crossbreeding of the ind igenous breeds 

with temperate exoti c breeds has been practi ced in the country, since the cstablishment o f the 

fn stitute of Agricultural Research , w ith the aim of making use of thc high genetic potential for 

milk production of exotic breeds and the adaptability to the local environment of indigenous 

breeds. Improvements in da ily milk yield of co ws could be cons idercd as one of the strategies to 

increase the overall milk production in the a reas i.c. ass uming that persistency and lactation 

length is improved . T his could be achieved thro ugh nutritiona l managcment interve ntions during 

the most critical pe riods o f the lactati on period and Ii fe cyc le . Improvcments in nutri tional 

management during the later quarter of pregnancy and during earl y lactati on peri od could 

increase peak milk yield , improve persistency and increase lactati on length (Azage el al. , 2003 ; 

Belete. 2006 and Adebabay, 2009). 
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Table 5. Some estimates of lactation performance 0[" milk cattle in Uh iopia 

Breed Lactation performance Source 

LMY (Kg) LL (days) 
-

Baran 494 155 Beyene and Gala l ( 1982) 
-- -- --- -- -

llorro 559 285 Ikyene and (;ala l ( 1982) 
-- - ._- -

Barka 552a 128a Goshu( 1981 ) 
--_.- --

Arsi 809 272 Ki'vvuwa el c d.( 1983) 
-- - -

Fogera 613a 353a Goshu( 198 1 ) 

LMY: Lactation milk Ylc ld, LL: Lactalion Length, a=first lactation 

2.4. Milk and milk pJ'oducts utilization and consumption pattcl"Il in Ethiopia 

Ethiopia has a low level of milk consumption compared to other countrics in the region (Kenya = 

90 It/cap; Uganda - 50 It /cap). Even though Ethiopia has the largest inventory of milk producing 

animals (cattle. sheep. goats and camels), per capita consLlmption of milk is low compared to 

Kenya with fewer li vestock and Sudan. T he national per capita consumpti on or milk and milk 

products is estimated at 17 kg (Ahmed, 2003). A.vcragc expenditu res by households on milk and 

milk products is, only four percent of the total household food budget (Staal , el aL, 2008). 

Ethiopia is unique from other countries in the region because 0[' the number of [~lsting days, over 

200. and the cultural attitude that milk is mainly for children and the sick. 

The consumption of milk and milk products varies geographically between the highlands and the 

lowlands and the level of urbanization (Ahmed el al .. 2003). In the lowlands. all segment of the 

population consumes dairy products while in the highlands the major consumers primarily 

include children and some vu lnerab le groups such as tbe elderly and WOl11en (Ahmed ef a/.. 

2003 ). 

Under current situati on. the milk production levc l in the country is not surticient to meet the 

existing demand of the rapidly growing population. It can be said that the production of milk 

does not keep pace with the growing population and the per capita consumption or milk over the 

years is declining in Ethiopia (Ketema and Tsehay, 2004). Therefore, the potential of small scale 
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milk farmers and organizations in meeting current and futurc conslImer necds is recognized as 

vital to the development of milking in Ethiopia. Morcover. thc milk industry needs to be 

optimized thTough organizing milk production processing. prcservation and marketing in a well 

coordinated way to increase the quantity and quality of milk and milk products being offered to 

consumers (Getachew and Gashaw, 2001).With the increasing demand for diverse and quality 

animal products, prices are bound to escalate unlcss production increases proportionally. 

Bridging the wide gap between demand-supply calls [or the designing or appropriate and 

sustainable milk development strategies based on the spccific agro- ccology and relt needs of 

smallholder farmers. 

2.5. Milk handling and processing practices in Ethiopia 

In the highlands of Ethiopia, milk produced by smallholders is used for family consumption and 

for the production of butter and a cottage-type cheese. In areas wherc the climate is hot and 

humid, the raw milk spoils easily during storage unless it is cooled or when possible treated with 

preservatives. [n this case. the farmers have to rely on traditional technology to increase the 

storage stability of milk and milk products either by converting the milk to its stable products like 

but1er or by treating with tTaditional preservatives, as cooling systems arc not feasible because of 

lack of facilities (Lemma el a/.. 2005). Milk may be processed fre sh or sOLir (O ' Connor, 1995). 

The choice depends on available equipment. product dcmand and on the quantities of milk 

available for processing. Sour milk or yoghurt (Ergo in Amharic) is produced in the traditional 

system by leaving f:i'esh milk to sour for a few days . Soured milk keeps longer than raw milk, so 

this process is useful for storing milk during the day of Wednesdays and Fridays, when Orthodox 

Christians fast are forbidden to consume animal products (Debrah and Berhanu, 1991). 

Butter making is an ancient practice that goes back as far as 2000 Be to the time of Egyptian 

civilization (Tsehay, 2002). This butter making may have begun at a similar time in Ethiopia. 

According to O'Mahony (1988). there are different reasons forwardcd why smallholder milk 

processing is based on fermented milk. These are mainly high ambient temperature, small daily 

quantities of milk produced, consumer preference, the improved keeping quality of fermented 
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milk and the type and capacity or the locally available processing materials and methods used. 

Traditional system of butter making differs ti'OlTI place to place and their erticiency in terms of 

milk fat recovery and time requirement could vary. Here the traditional systems of butter making 

show low rate of J"at recovery (90.53%) and longer time than the improvcd technologies (cream 

separator and buller churn) and the appropriate technology developed by II ,Ci\ (internal agitator) 

(Zela\em and Inger. 2000) 

The procedure for making butter for the traditional Ethiopian practice is. to accumulate the milk 

lor two to three days until it is sour. A clay pot is then used to churn the sour mille The churning 

operation started after stirring the content and transferring to another smoked clay pol. The clay 

pot is agitated until butter grains are tonned. The developed gas is released every 2-3 minutes by 

opening the top of the churn during the first 10-15 minutes 01' the churning operation. The 

churning operation, a back and Jorth movement. is manually perfclrIlled in a trad itional way. The 

buttermilk rema ining after the bUlle r has been scparated from the \-vhol c milk is lIsedto produce a 

COllage type cheese (ayi b) by heating the buttermilk (I~elete. 200(»). 

2.6. Mill{ and milk products marketing in Ethiopia 

Marketing includes all activities performed in moving commodities (i'om the producer to the 

consumer. It also includes all the exchange activities of buying and se lling; all the physical 

activities performed to give the commodity increased utility; and all the auxiliary activities such 

as financing, ri sk bearing and disseminating information to participants in the marketing process. 

It involves the transfer of ownership of products through buying. sc ll in g. pricing. and renting and 

physical movement as well as transformation oC the commodity into more usable rorms through 

transportation, handling, storage, processing and packaging (Winrock. 1992). Therefore, 

marketing involves sales, locations, sellers, buyers andtransactiolls (Sintayehu el aI, 2008). 

In Ethiopia milk and milk products is channeled through both formal and informal methods 

(Mohamed el al. 2004). The inf'ormal market which is characterized by no licensing requirement 

to operate, low cost of operations, high producer price compared to formal market and no 
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regulation of operations. involves direct delivcry of frcsh milk by producers to consumers in the 

immediate neighborhood and sale to itinerant traders or individuals in ncarby towns (Debrah and 

Berhanu, 1991). The formal market is, used to describe govcrnmcnt ol1icial marketing systems 

(Debrah 1990).Until 1991. the fOll11al market of cold chain. pasteurized milk was exclusively 

dominated by the DDE (Dairy development Enterprises) which supplied 12 pcrcent of the total 

fresh milk in the Addis Ababa area (Holloway el at. 2000). 

2.7. Const.-aints of milk production and marketing in Ethiopia 

2.7.1. Constraints of milk production 

The indigenous Zebu breed prociuces about 400-680 kg of milk/cow per lactation compared to 

grade animals that have the potential to produce 1120-2500 liters over 279 days lactation. In most 

of the highlands of Ethiopia , milk production per head is low as compared to the highlands of 

Kenya due to the wide adoption of upgrading the indigcnous breeds through cross breeding 

(Perera, 1999). According to Emebet (el al. , 2003), thc institutional constraints, Policy-related 

constraints and technical constraints responsible for such low productivity. are rcvolved around 

three factors: 

I) Feed availability and quality: seasonal quantitative and qualitative reed shortages, and 

2) Poor Livestock health: poor veterinary health care and managcmcnt. 

3) Low genetic potential for milk production and unavailability of supply or improved genotype 

2.7.2. Constraints of milk processing and marketing 

In the highlands of Ethiopia, milk produced by smallholders is used for family consumption and 

for the production or butter and a cottage-type cheese. I [owe vcr, thc traditional milk processing 

to make butter is constrained by long time and low butter r~lte rccovery . According to Belete 

(2006) for butter making, milk is collected over a period or three or four days in a clay pot. When 

the milk has soured and sufficient milk has been collected, the clay pot is shaken back and forth 

until butter granules are formed. This method oj" butter making lTlay take hom two to three hours, 
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depending on such factors as temperature, the fat content of the milk. thc acidity of the milk and 

the amount of milk in the clay pot. The timc taken to make the butter togcthcr with the time 

involved in taking this buttcr to the market place is a considcrable drain to the smallholders. 

specifically on that orthe \-vife and family. 

r:urthermore. according to Zelalem and Inger (2000). traditional butter making requires about 21-

25 kg milk to produce I kg of butter with moisture content of 83% and 3.2-4.5 kg Ayib can be 

produced from subsequent buttermilk. On the contrary. butter making using Intcrnal Agitator and 

improved technology had required 20kg and 16-18kg of milk to produce I kg of butter 

respectively. 

In Ethiopia , the smallholders produce about 93% of dairy product. but it is only small quantity of 

this production that is marketed in the form of liquid milk: thc larger volume is processed into 

different dairy products for home consumption and sales. Thc low marketable milk output in 

Ethiopia poses limitations on the possibilities of exploring distant but rewarding markets due to 

high transaction costs arising from transportation and high opportunity cost or labor involved . 

Again, dependable marketing system is not yet developed to market milk and milk products . 

Producers and consumers are spatially separated; most producers arc found in the rural areas 

while consumers or profitable market is round in urban areas. Market inlj'astructures and 

marketing facilities are not well developed in the country. This. in turn , reduces incentives to 

participate in economic transactions and results in subsistence rather than market-oriented 

production systems . Therefore, improving the position of smallholders to actively engage in the 

dairy market is one of the most important development challenges or the country (Holloway ef 

at. .. 2002). 
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3. MATERIALS AND METHODS 

3.1. Description of the study area 

3. 1 .1. Location 

T he stud y was carried out in Enderta district. which is one orthc ro ur districts in thc southeastern 

administrati vc zone oj' Tigrai National Regional Sta tc . It is found abo ut 760 kilomctcrs north of 

Addis Ababa and located a t a 13°: 15':00" Nand 39":30 ' :30" I': with an a ltitudc ranging (-i'om 

1500 to 2000 meters above sea level. it shares borders with Ki ltc ' awlaelo district in the north , 

Hinta lo Wajirat in the south. Afar regional state in thc cast and the district o r Dcgu'a Tembien in 

the west. The Wcreda covers a tota l area of 89,812 square kilometers o j' which 30,062 hectares is 

cultivable land. 

o 

.' 

Tigray regi~n. 

..--- - --+ :eke !le zone 

1] ~.--------------. 

Swdy area / E lderta 
dIstrict 

Figure I : T he study area in Tigray region. (Source: l3oANRI)T, 2(03) 
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3.1.2. Population and climatic condition 

The total population size is 114.277 according to the 2007 population census of the CSA (2008). 

It has71 , 136 callie, 11 ,146 sheep,21,649 goats. 19.96H dOllkies.2167 mule, 594 camel, 72 mule , 

27.692 poultry and 2803 bee haves (CSA , 2006). 

The agro-climatic state of the district is mainly (96%) \-varm mild climate (weyna dega), with 

remaining 3% and I % hot low land climate and temperate climate respectively. Annual average 

rainfall ranges fi·om 450 to 550mll1. And the average temperature is 15.4- 20.4 degree centigrade. 

3.1.3. Farming system 

In concurrence to the agro-climatic state of the Wereda, smallholder mi xed 1~lrlTling remains the 

single largest tributary to the livelihoods or the population. Major crops grown in the Wereda 

include wheat. barley, tefe sorghum, millet. oil seeds. pulse seeds. horticultural crops and 

vegetables (Goitom, 2009). 

Two cattle production systems namely, sedentary and transhumance livestock production systems 

are practiced in Enderta district. Sedentary livestock production system in the district represents 

those producers that do not move their cattle from place to place (animals are kept in or near the 

village throughout the year) and is practiced by about 12 kebelles (70% or the total district) out of 

17 kebeles . 

Transhul1lance livestock production system is practiced by five or the 17 kebeles in the district 

and accounts for 30 % of the total kebeles in the area. The l~ll"\l1erS practicing this production 

system have their permanent settlement in the highland parts or the district and practice crop 

cultivation as equally important as the sedentary livestock produccrs. However the farmers take 

their herds to low land areas during the end of December in search of' Corage and return back 

home on the following three situations. 
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I . At the time of land cultivation for crop production cspccially in the end of April 

and the beginning of June, oxen come back home to cultivate land. Then after crop 

sowing is completed the oxen are moved back their herds on the low lands. 

2. When the district animal health service calls for cattlc vaccination 

3. During crop harvesting period at the end of September. the whole herd come back 

to use crop aftermath. 

3.2. Study population and sample size determination 

The target population was all households who had lactating cows during the study period. 

The sample size was determined using the formula recOll1mended by !\rsham (2007) for survey 

studies. 

N=O.25/ (SE) 2Where, N= sample size, SE= standard error of the proportion, 

With the assumption of 4% standard error, a total of 150 households were considered lor the 

study. 

3.3. Sampling procedure 

Before starting the survey over all information of the district was assessed. This was concerned 

on searching the dairy potential areas of the district and other pre study gu ide lines important for 

selectil1g the kebeles that should be incll:ded in the study. Within the two· livestock production 

systems the district is classified in to four livestock sub systems based on the production potential 

(WOoARD, 2010). 

• Milk production zone (Tseba Ihna! zone) 

• Shoat production zone (J'elebegie litnat zone), 

• Bee production zone (Nihibi lima! zone) 

• Poultry production zone (Derho lima! zone) 

Secondly after gathering the information above , (our peasant associations. one hom 

transhull1ance (a kebele called Dergagen) and the rest three (Kebcles called Didba, Kedemay-
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weyane and Arato) from sedentary livestock production systerns were selected purposively. based 

on their livestock population within the milk production zone. Following this selection. a rapid 

appraisal survey was conducted by the agricultural devclopment workers or the respective 

peasant associations to identify list or farmers who own lactating cows both local and local plus 

crossbreds. 

Based on the above information, Proportional Probability to Siz.e (rrS) method ,vas applied to 

distribute the total sample size (150) across the two production systems (across the selected 

kebeles) . Then systematic random sampling method was used to take the sample households from 

each stratum; accordingly 10% of the local farms and 50% of thc local plus crossbred farms from 

each fanning systems were considered for the study. This is depicted in figure 2. 
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Figure 2: Conceptual depiction of the sampling procedurc used in the present study. 
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3.4. Data collection 

A cross-sectional study by way of questionnaire survey. group discussion. interviewing key 

informants and farm visit was conducted for the data collection. 

3.4.1 . Questionnaire survey 

A semi- structured questionnaire was used to collect data on demographic characteristics of 

households, farm management practices including housing, Iced rcsourcc and reeding, water 

resource and watering, breed type and breeding, milking practices and animal health service, 

parameters ['or milk yield including average daily milk yield and lactation lcngth (LL), data on 

reproductive performance including parameters like age at lirst service (/\ I:S). age at I'irst calving 

(AFC) and calving interval (CI) and data on average milk production or the farm. butter 

production, handling, processing and marketing practices 0 r the households as well as constraints 

of production and constraints of milk and butter marketing. 

3.4.2 . Interviewing key informants 

Key informants such as team leaders of livestock production, animal feed and nutrition , AI 

service. animal health service and agricultural extension and technology distribution of the 

district Agriculture and Rural Development office were interviewed based on pre arranged check 

list. The contribution of the service centers in supporting dairy development in the area especially 

to those smallholders dealing with crossbred dairy cows and major constraints of milk production 

and marketing in the area were the focus discussion made with the key in['ormants. 

Market agents such as consumers and traders were also interviewed in the local markets of each 

study areas by preparing check lists . The check list includes , place of purchase. maximum and 

minimum volume of purchase, place of product sell , types of buyers, mode of payment and 

marketing constraints 0 f butter. 
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3.4.3. Group discussion 

In both production systems a discussion group in which onc livcstock I)A. three male and three 

female household heads participated was organized . Effart was made to include households from 

each farm types (from local and local plus crossbrcd farms). The houschold heads that were 

participated in the group discllssion were selected with the help of devclopment agents working 

in the area . Issues presentcd far group discLlssions were scleetion criteria far brccding bull , cattle 

housing system. major catlle diseases and their traditional trcatmcnt. milk lise categories, reasons 

for milk processing. constraints of milk production and marketing as well as suggestions for 

possible improvement of dairy sector in the area. 

3.4.4. Farm visit 

At the same time vvith the questiOlmaire intcrview, farm inspection was carried out to gather 

infarmation on: 

• I-lollsing types 

• Barn hygiene 

• Utensils used [or milking and milk handling 

• Milk processing practices 

For indoor feed cattle the farms were monitored to check for the presence 0[: 

• udder injury 

• hoof injury 

• lameness 

3.5. Data management and statistical analysis 

The data was entered in to the data base management sortware iVliero-soll-Excei computer 

program and analyzed using SPSS (version 10.0. 2007). \)eseri pti ve statistics (frequencies and 

percentages) was used to summarize qualitative variables and means lar quantitative variables 

were compared by ANOV A. Chi square test was also applied to test some qualitative variables. 
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4. RESULTS 

4.1. Household demognlphic characteristics 

Out of the total surveyed households, 88% o f the sampled respondents ,vere male headed and 

12% o f them were female head househo lds. The mean f ~lInil y s ize per household in the 

transhumance producti on system was significantl y higher than thc sedentary livestock production 

system (p< 0 .05). The average family size of sampled ho useholds a lso had a signil"ieant 

di rferenee (p< 0 .05) between male headed and ('emale headed househo lds (Table 6) . 

Table 6. Mean f ~1 111il y size o r the sampled househo lds by prod ucti on system and by sex of house 
ho ld head. 

Variables 

_. . 

Farming system 

Sex 

N Numb.:r of respondents 

Group 
- :-:---._- -

Over all 

'['ranshumanee 

Sedentary 

P-va lue 

Ma le 

Female 

P-value 

N 

150 

45 

105 

132 

18 

Mean 1 SI': 

6. 1710. 14 

G.6 10.26 

5.910. 17 

0.045 

6.27-1:0. 15 

5.391:0.45 

0.043 

According the survey result indicated in Table 7. in bo th prod ucti on systems. majority o f the 

household heads were in the age category o r 3 1-60 yea rs whereas insignifi cant proportion of the 

household heads were a bove 60 years. 69.3% o f the respondents were illi terate. 10.7% allended 

e lementary school, 1.3% high school and 18.7% can read and write. 
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Table 7. Age structure and educational leve l of sampled households 

Variables Transhumance Sedentary Over a/I 
---

N % N % N % 
.--~-. 

Age structure: 45 105 150 

<30 II 24.4 17 16.2 n 1R.7 

31-60 29 64.5 n 74 .2 107 72. 1 

> 60 5 1 1.1 10 9.5 15 10.0 
- ----

Educationa l level: 45 105 150 

Illiterate 34 75.6 70 64 104 69.3 

Elementary schoo l ~ 6.7 13 12.3 16 10.7 J 

High schoo l 2 4.4 0 0 2 1.3 

Read and write 6 13.3 22 21.0 n 18 .7 

N= number of respondents 

4.2. Household income and resource endowment 

4.2 .1 . Land holding 

Land holding of the respondents did not significantly (p>0.05) vary between the two production 

systems. But land holding was significantly (p< 0.05) higher in male headed households 

(2 .08±0. 12 ha) than female headed households ( 1.00:1:0.08 ba) Cfable 8). 



Table 8. Average land holding or households by l~lrming system and sex or household head 

Variables Group N Mean 1 SL (ha) 
-

Over all ISO 
-

Farming system Transhumanee 45 

Sedentary 105 

P-value 

Sex Male 132 

Female 18 

P-value 

N= Number of respondents 

4.2 .2. Livestock species composition and cattle herd structure 

Livestock composition 

1.95710. 11 

2.0110.21 

1.94-1:0.13 

0.725 

2.081'0.12 

I.OO·IO.OS 

0.001 

Cattle constituted 31.54% and 35.48% of the total livestock composition III transhulllance and 

sedentary livestock production systems, respectively. Overall the proportion of cattle was 

34.04%, being the largest of all species Cfable 9). 
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Table 9. Livestock composition of sampled households across the two farming systems of 
Enderta district 

Production system Over all 

Livestock Transhumance Sedentary 
- ------------.- --_. 

spccles N Population % N population 'Vo N Population % 

Cattle 45 469 31.54 105 927 35.48 150 1396 34.04 

Sheep 40 "'0'" J .J 20.38 69 522 19.98 109 825 20.12 

Goat 38 352 23.76 44 29 1 I 1.14 82 643 15 .67 

Camel 4 5 0.34 7 10 0.38 II 15 0.35 

Mule 10 13 0.87 21 27 1.03 3 1 40 0.97 

Horse 18 0.06 10 
.., 

O.ll 28 4 0 .35 J 

Donkey 28 48 3.23 62 105 4.02 90 153 3.73 

Chicken 41 229 15 .4 87 593 22.69 128 822 20 .04 

Beehi ves ).., 
_ .J 67 4.5 49 135 5.17 72 202 4.90 

N= Number o r responde nts 

Callie herd structure 

The average catt le holding (Table I 0) per household in transhumance was significantly (p<0. 05) 

higher than the sedentary livestock production system with overa ll average cattle herd size of 

9.87:1:0.35 heads per household. 
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Table 10. Cattle herd structure of sampled households across the two rarminJ!. systcm in Enderta 
d istrict ~ 

Transhumancc Sedentary ()ver (II I l' - va lue 

Cattle type N Mean .I:SE N Mean :I'SI ': N Mean l SI : 
._-- -- --

Local cattle 45 11.17J:0.71 105 9.31 10.39 150 9.87 I 0.35 0.016 

Calves M 32 1.5.1'0.09 69 1.43:1 0.06 101 1.46:1,0.05 0.S45 

F 36 1.47±0. 12 71 1.2S:I:0.06 107 1.33-1:0.06 0.72 

Cows 45 3 .38±0.24 73 2 .62'1:0.14 III 2 .85:1'0. 12 0.04 

Bulls 35 1.5110. 10 67 1.3610.07 102 1.4110.06 0.19 

Heife rs 38 I .S7+0.16 104 1.6LHO.10 140 1. 721 0.0S 0.072 

Oxen 45 2 .910.18 105 2.<13 10. 10 ISO 2.55 I n.m 0.02 1 

Crossbred 8 4.001 '0.33 ?" _.J 4 .26'10.24 3 1 4.19 10. 10 0.S64 

cattle 

Calves M 5 1.00.1 '0 .00 IS 1.07 I 0.00 20 I.OS IO.S O.S78 

F S 1.00-1:0.00 12 1.00:10.00 17 1.00 I 0.00 

Cows 8 1.63'1'0.18 23 I.S210.14 31 I.SS.l O. 11 0.694 

Bulls 2 ] .00:1.0.00 4 1.17:1:0.25 6 1.17-10.17 0.S41 

Heifers 7 1.14:1·0.14 20 I.4S.I:O. ll 27 1.3704:1:0 .09 0.IS9 

N= Number of respondents 

Ownership pattern of' lactat ing cows 

The number or loca l lactating cows Crable I I) per houschold in transhul11C1nce system is 

significant ly higher (P< 0.05) than that of sedentary Ii vcstock production systcm. But the mean 

number or crossbred lactating cows per household did not significantly (p>O.OS) vary between 

the two production systems. The overall mean lactating cows per household or Enderta district 

'was found to be 2.1S·I:0.09 heads. 

34 



Table II. Average number of lactati ng cows ho lding per household across the two production 
systems in Enderta district 

Breecl Transhumance 

N Mean .1 SE 

Loca l 45 2. 16+0. 14 

Crossbred 8 1.25'1:0 .16 

Tota l 45 2.44+0 .1 9 

N - Number of households 

4.2.3. Income source 

Sedentary Overall 

N Mean ,.l:SE N 

105 1.7510.07 150 

23 1.171:0. 10 3 I 

105 2.071 0.10 150 

Mcan 1 SE 

I.X7 i 0.07 

1.19 iO.DX 

2. 18 i D.09 

P va/lie 

D.DOr, 

D.7 1 

0.052 

The most important source or income (Table 12) in both production systems ,vas crop production 

fo llowed by sa le of li ve animal (74.7%). Butler se ll was rcportcd by 74.4% of the respondents as 

a third whilc of farm activi ty was reported as a fourth important incomc source in the area . 

Table 12. Proportion of households ' income so urce by rank (% of households responded) 

Variables Income source by rank (N- 150) 
----

2 ~ 4 .) 

-*----- --
N % N 'Vo N % N % 

---
Crop production 150 100 0 0 0 0 0 0 

Sale of li ve animal 0 0 I 12 74.7 19 15.7 8 5.3 

Butter se ll 0 0 " .... 22.0 112 74.4 4 2. 7 ,),) 

Fresh milk sell 0 0 5 ........ 10 9.7 11 7.3 ,).,) 

Of fa rm activity 0 0 0 0 9 0 127 84.7 

N= Number of households 
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4.3. )lul'pose of cattle keeping 

1n both production systems. the purpose of rearing local ca lt Ie is eli rfcrent [i'OIll that of crossbred 

cattle. As shown in Table 13, local catt le are kept mainly for draught purpose, reproduction, milk 

production and meat. All of the respondents have indicated that milk production is the main 

purpose for which crossbred cattle are kept. 

Table 13. Purpose orlocal and crossbred cattle keeping in Enderta district 

Variables Purpose of local cattle keeping by rank (N I SO) 

2 ~ 4 . ) 

- -----
N % N % N % N % 

Draught power 138 92 .0 12 8.0 0 0 0 0 

Meat production 0 0 4 2.7 38 ? ~ ~ _) . .J 131 87 .3 

Reproduction 12 8.0 88 58.7 44 29.3 0 0 

Milk product ion 0 0 46 30.7 68 45.3 19 12.67 

Purpose of crossbred cattle keeping by rank (N-3 I) 

Variables 2 ~ 4 .J 

N % N % N (Yo N % 
-- -- ---

Milk production 3 I 100 0 0 0 0 0 0 

Reproduction 0 0 24 77 .42 () 29.03 0 0 

Meat production 0 0 0 0 ~ 9.6X 25 80.65 .J 

Selling heifers 0 0 7 22 .58 19 6 1.29 6 19.36 

N= Number of respondents 
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4.4. Cattle husbandry pnlctices 

4.4. 1. Feeding managem ent 

Feed resources 

In both production systems, the main feed resource for loca l eattl e \-vas reported to be grazing of 

natura l pasture and crop aftermaths and crop res idues were given as a supp lement when needed. 

T he major crop residues ava ilable in the study area are fo und to be ba rley, wheat. teff straws and 

m aize stovers . Even if crop res idues are the availabl e feed resources for supplementing cattle, the 

ex isting way of utili zation is poor. Out o f the to tal 150 responde nts inte rviewed onl y 18% treat the 

c rop res idues by AtcIa Crable 14). T here was no o ther crop res idue treatmen t practi ce in the 

di strict. 85.4% of the respondents indicated that there is lack or knowledge in treating crop 

res idues in the area. 

T he main feed resource fo r crossbred cattl e in both production systems is crop res idues o f wheat 

and barl ey straw treated by the res idue of loca l beve rage ca ll eel " Ate la" to im prove its utilization. 

Farmers have reported that, crossbred cows do no t consume the c rop res idues, unless they are 

treated by Atela. Some fa rmers have a lso indi cated that, fi 'equent feeding of TeLl straw to 

crossbred milk cows would lead to dilution of the milk, Others have a lso reported that frequent 

lise of Atela to result in change of mil k odo r. 
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Figure 3. A fa rmer trea ting crop residue "v ith Ate la to feed hi s c rossbred cow 

As indicated in Table 14, 14.7% of respondent s reportcd that they practice improved fo rage 

culti vati on. E lephant grass (Penisserum p erparUlI1). /~ eall c;eneo /eacuceplw /a and Sesbania 

sesban were planted by some farmers who had crossbred milk cows. Respondents indicated that 

shortage of land (83.6%) ancl labor (1 6.4%) are the main f~l c [o rs that hinder culti vation of 

improved forage species. 
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Table 14. Treatmcnt o f erop residue and practice of growing improvcd ani mal fockler species 1Il 

the two production systems in E nderta district 

Variables Groups Transhumancc Sedentary Overed' 
-- -- - -

N % N 'x, N 0;(, 

Treati ng crop resid ue to Total 45 105 150 

improve utili zati o n: 

Yes 7 15.6 20 19 .0 27 18.0 

No 38 84.4 85 81.0 123 82.0 
--- - - -- - --

Reason for not tTeating Tota l 38 85 123 

crop residue: 

No kno'vvledge 28 73.7 77 90.6 105 85.4 

No reason 10 26.3 8 9 .4 18 14.6 
-- --- - ---- . - - -.. -------

Practice of g rowlllg Total 45 105 50 

fodder crops: 

Yes 7 15.6 15 14.3 22 14.7 

No 38 84.4 90 85.7 128 85.3 

- ---- ------ -- ---------.---_._---
Reasoh tor not growing Total 38 90 128 

anjmal feed: 

Insufficient land 29 76 .3 78 86.7 107 83 .6 

Insufficient 9 23. 7 12 13.3 2 1 16.4 

labor 

N= Number of respondent 

As shown in Table 15 , 17.8% of the respondents in transhumancc production system purchased 

feed for their animals. Simi larly, in the sedentary livestock production system , 32.4% of the 

respondents reported they buy feed for their animals. In the transhumance li vestock production 

system only the respondents who had crossbred cows purchasc reed . Nonc of the respondents that 

had only local bred cattle buy feed. But in the sedentary li vestock production system. other than 
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the respondents owing crossbred cattle, II respondents that own only loca l cattle purchased feed 

for local cattle. 

Table 15. Animal feed purchased in the two production system of Enderta district 

Variable Groups Transhumance Sedentary Overcd! 

N % N 'Yo N % 
----

Purchase feed: Total 45 105 150 

Yes 8 17.8 34 32.4 42 28.0 

No 37 82 .2 71 67.6 108 72.0 

Purchased feeds: Total 8 34 42 

I-Jay 7 87.5 22 64.7 1 29 69.05 

Green grass 0 0 6 27.27 6 14.29 

Wheat bran 8 100 23 67.65 31 73.8 1 

Salt 5 62.5 21 50.0 26 61.9 

Crop residue 0 0 6 27.27 6 14.29 

Atela 6 75.0 ?~ 
-) 59.52 3 1 73.8 1 

N= Number of respondents 

Feeding practicc 

In both production systems, free grazing is the dominant fccding systcm for local catt le and stall 

feed ing practiced for cross bred dairy catt le. 

While supplementing local cattle with crop residue or hay, ianners group their animals based on 

sex (72.67%) and age (27.33). But for crossbred cattle individual feeding is practiced by the 

majority of farmers (77.4%) whereas a small proportion of fanners reportcd that they use group 

feeding (22.6%) Crable 16). 
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Figure 4. lndividual feeders of crossbred cows in one fi:lrI11 'vvith Ihrce milking cows 

Table 16. Feeding practice of dairy catt le in the two production systcms of Endcrta district 

Variable Group Tra nshulllance Sedentary 

N 

Feeding of loca l catt le : Total 45 

G roup feedi ng 45 
-=---::--- ----0---:-:-- -- -- --- . . ---- -.- --

Type or group feeding Total 45 

for loca l cattic: Age group 

Sex group 
-------------------- -

Feeding or crossb red TOlal 

cattle: Individual 

feed in g 

Group feedi ng 

II 

311 

8 

6 

2 

% 

100 

N 

105 

105 
- ------.--

24.4tl 105 

28.89 30 

75.56 75 
- - -- . - .--- ---

? ' _J 

75.0 IS 

25.0 5 
-=----::--:-c-----o------ ------- - -- - - ------ -

Group feeding for TOla l 2 5 

c rossbred cattle: Age group 50 2 

Sex group 50 3 

N= Number of respondents 

41 
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100 

2S .57 

71.43 

7lU 

21.7 

40.0 

60.0 

Overall 

N 

150 

150 

150 

III 

109 

3 1 

7 

% 

100 

27 .33 

72.67 

77.'1 

22.6 
. "----_._ -

7 

, 
42 .86 J 
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4.4.2. Water source and watering practice 

Water source 

All the interv iewed respondents in both producti on systcms reported that water source from 

pumps (the same wate r as the people drink) "vas given 1'01' crossbred eatt le in bo th seasons . For 

local callie, water from river, dam and wells is used within a percentage being 47.3%,37.3% and 

15.3%, respectivel y. ln dry season. water source ['rom we ll s is thc major (37.8%) source for local 

cattle in transhuI11anee production system while in seden tary li vestock production system water 

source [i'om river is used by the maj ority (54.3%). In rainy season, water source from river was 

the major source for loca l cattle in both production systems. Overall , water source from river 

(47.3%) and damslreservoirs (37.3%) have the major contribution of water for local catt le in dry 

season Crable 17) . 

Table] 7. Water sources in dry and rainy seasons in the two production systcms or Enderta distri ct 

Variable Groups Transhumanec Sedentary Overed' 
___ - o-

N % N % N % 
----_._-

Water source at dry To tal 45 105 150 

season: 

River 14 31.1 57 54.3 71 47.3 

Dam/ Reservoir 14 3 1.1 42 40.0 56 37.3 

Wells 17 37.8 6 5.7 7" _J 15.3 
----... - .-

Water source at rainy Tota l 45 105 150 

season: 

River 26 57.g 60 57. 1 g6 57.3 

Dam/Reservoi r 19 42.2 45 42.0 64 42.7 

Well 0 0 0 0 0 0 

N = Number of respondents 
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Watering practice 

Aspects of watering frequency and distance to watering points are represented in Table 18. 

Accordingly during dry season, water is offered once per day (33 .3%) and once in two days 

(66.7%) under transhumance production system, respectively. While in the sedentary production 

system 67.6% of the respondents provide water to their cattle once per clay and 30.5% of the 

respondents provide twice per day and 1.9% 0 f the respondents reported to provide provided onee 

in two days. Once watering of crossbred cattle is common practice in rainy season in both 

production systems. i3ut in dry season twice per day watcring or cross bred callie was commonly 

practiced. 

Most of the respondents (42.2%) in transhumance production system trek their cattle from 5-\ 0 

kilometers to the watering point. But in sedentary production system, most of the respondents 

(49.5%) trek their cattle from \-5 kilometers to the watering point. 
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Table 18. Watering practice or local and crossbred cattle in the two producti on systems or 

Enderta district 

Variable Gro ups -I'ranshul1lance Sedentary Overall 

N % N 'Yo N 01., 
--_. 

FWLCD: Total 45 l OS ISO 

Once per day IS ~ ~ ~ 7 1 67 .6 86 57.3 JJ . J 

T""ice per day 0 0 32 30.5 32 21.3 

Once in two clays 30 66.7 2 1.9 :12 21.3 

FWLCR: Total 45 lOS 150 

Once per clay 43 95.6 lOS 100 148 98 .7 

Once in two days 2 4.4 0 0 2 1.3 
._ -- -----

FWCD: Total 8 )~ _J 3 1 

Once pe r clay 5 62.5 19 82 .6 24 77.4 

Twice per day ~ 37.5 4 17.4 7 22 .6 J 
_. _ . .. ---. 

FWCR Total 8 23 31 

Once per clay 0 0 ~ 13.0 ~ 9.7 . ) .J 

Twice per clay 8 100.0 20 87.0 2& 90.3 
----- -------

ADWP: Total 45 lOS ISO 

< I ki lometers 2 4.4 5 1 48.6 53 35.3 

1-5 kilometers II 24.4 52 49 .5 63 42.0 

5- 10 kilometers 19 42 .2 2 1.9 2 1 14 

> 10 ki lometers 13 28.9 0 0 13 8.7 

N= Number or respondents. WFLCD= Watering freq uency of loca l catt Ie at dry season, WFLCR=Watering 

frequency or loca l calli e at rainy season, WFCC J)= Watering fi 'cqucilcy of crossbred cattlc at dry season, WFCCR= 

Watering frequency of' crossbred cattle at ra in y season, i\ DWI' i\ vcrage distance to watering poi llt 

4.4.3. I-lousing management 

The housing practice of local large cattle in both production systems was enclosure without roof. 

But it had wall macle of stone anclmud with so il type floor ancl this house was placcd in the camp 

in line with the main house of the fa mily. This housing systcm was simi lar in transhumance 
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livestock production system only at the time when the callie were at the farm gate during 

September to the beginning of January. But when callie arc taken to further areas of grazing 

lands, all the calves are housed in open fenced paddocks in the grazing land. The only dift'erence 

of the house of calves from that of large cattle in the grazing lands was the di fference between the 

sizes of the fences. All the respondents reported that, the paddock provided for the calves was 

carefully fenced to protect the calves from predators like hyena. 

As observed during hll"ln visit. all the respondents provided hOllse with roor lor crossbred callie 

in both production systems even if the hOllse was in the sallle ealllp with the family main house. 

The parts of the hOllse provided lor crossbred callic. as observed in 51.6% or the farms , the roof 

was corrugated iron and in 48.4% of the farms it "vas plastic covcred. Whcreas 12.9% of the 

respondents provided concrete and 87.1 % soil type noor. fn 3.2% of the respondents the wall was 

concrete and in 96 .8% of the farms it was made of stone and mud (Tablc 19). 
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Table 19. Iiousing practice o/" local and crossbrcd cattle in transhull1<lnce and sedentary livestock 
production systems in Enderta district 

Variable Groups ·1·ranshumHnce Seclentary Overall 

N 

I-lousing local calves: Total 45 

Enclosure without roo[' 9 

Enclosure with roof 0 

[n famil y house 36 
- .. -. _.- -- _. - ._-

Housing local cows: Total 45 

Enclosure without shed 45 

[-lousing crossbrecl cal ves: Total 

L:nclosure wi th shed 

Improved barn 

In family house 
--,----,------,---,------ -_._------- -_. _._-

I-lousing crossbred cows: Total 

Enclosure with shed 

Roof 

Improved barn 

Total 

Corrugated Iron 

Plastic cover 
- -----_._--_._----- ------_. __ . 
Wall Total 

Concrete 

Stone 
--:::---:---------~. - - -_._-

Floor Total 

concrete 

Mud 

N= Number of respondents 
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45 

8 

o 
8 

5 

8 

o 

8 

7 

'Yo 

20.0 

o 
80 .0 

100 

"J 7.5 

() 

62 .5 

100 

o 

"J 7_5 

62.S 

N % N % 
- -

lOS 150 

4 3.9 13 8.7 

29 2& .2 29 19.6 

70 68.0 106 70.7 
._-----_ .. _ . . _-_ ... _--

105 150 

lOS 100 ISO 100 
- - - -_._. _-_. __ ._--

31 

II 47.8 14 45 _2 

4 .3 3.2 

11 47.8 16 51.6 
._-_._-_ .. _--------

lOS 150 

22 95 _7 30 

4.3 

31 

13 56.S 16 

10 43.5 15 

96_8 

3.2 

51.6 

48.4 
-- ---- - .. -. -------_ ._--- --

() 

100 

12.5 

87.5 

23 31 

4.3 3.2 

22 9S.7 30 96 .8 
- .. . . - . _._ ... __ ... _--

) ~ _.J 

20 

31 

13.0 4 

87.0 27 

12.9 

87.1 



4.4.4. Breeding practices 

Breeding system and source of breeding bull are represented in Table 20. In transhumance 

production system 17.78% of the respondents used both Al and bull serv ice and the rest 82 .2% of 

the respondents used natural bull service. In sedentary production system 21.9% of the 

respondcnts uscd both Al and bull service to breed their call ie and 78.10(10 of" the respondents 

were used only natural bull service to breed their cattle. 

Out of the total surveyed respondents, 70% of them had their own local breeding bull where as 

30% of them did not. As farmers explained during g roup di scussion in both production systems, 

they see body size , body conformation, color and history of" milk yicld 0(" his dam while selecting 

neighbor ' s bull for breeding purpose. 

Table 20. Breeding method and selection criteria of breeding bull in Enderta district 

Variable Groups Transhumance Sedentary Overall 
--- -- --.-----. 

N % N % N % 

Calt le breeding: Tota l 45 lOS ISO 

AI and Bull 8 17.n ) "' _ .J 2 1. 9 3 1 20.67 

service 

Bull service 37 82.22 n.1 119 79.33 
._----- - - -

I-laving own breeding bull: Tota l 45 lOS 105 

Yes 35 77.8 70 66.7 105 70.0 

No 10 22.2 35 "" "' 45 30.0 .).) . .) 
- --------- ---- .. - - - .- .----- .. 

If absent, source of bull : Total 10 35 45 

Neighbor' s bull 7 70.0 30 85.7 37 82.2 

Unknown bull " 30.0 5 14.3 8 17.8 .) 

N: Number of respondents 
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4.4.5. Milking practice 

In both production systems, hand milking was the only way. More over majority of the 

respondents in the district milk their local and crossbrcd cows t"vicc pcr day. The milking 

practice of crossbred eows was restricted stickling in both production systems. Whereas the 

milking practice of local cows was partial sLlckling of which. 70% and 30% of the respondents 

allow sLlckling before and after milking and suckling before milking only respectively. As the 

respondents indicated during the interview, they practiced few suckling before milking and then 

leave the calves to suckle few seconds and then milking C["able 21). The reason why they did 

sllch milking practice was because they believed that the cow stops milk letting down when 

milking, so if the call"sllckled the cow again the cow will let down the milk. 

Overall \Nashing udder or local cattle was not cOl11l11on in the district, but all farmers wash udder 

01" crossbred cows or which 35.5% used individual and 10.1 u/c. used collective towel but 48.4% or 

the respondents did not use towel after washing the udder (Table 21). The probable reason 

farmers reported why they did not practiced washing udder of local milking cows was as the calf 

suckles the udder of the cow before milking it is no need of washing. 
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Table 21. Milking practice in Enderta district 

Variables Groups Transh lll11anCe Sedentary OFera/! 

N % N % N % 
-----_. 

Milking practice: Total 45 105 150 

L:ew slIcklinn before and 
" 

2R 62.2 77 73.3 105 70.0 

after milking 

Suck l ing berore mil king 17 37 .X 2X 26.7 45 30.0 

only 

WULC: Total 45 105 150 

Yes 0 0 0 0 0 a 

No 45 100 LOS 100 150 laO 

MFLC Total 45 lOS L50 

Once 2.2 7 6.7 8 5.3 

twice 44 97 .X 98 93.3 142 94.7 

MFCC: Tota l 8 ) ~ 
_ .) 31 

Twice 6 75.0 1<) 82.6 25 80.6 

Three times 2 25 .0 4 17.4 6 19.4 
._._- ._----- ---

WUCC TOlal 8 2] 31 

Yes 8 100 )"' 
-.) 100 31 100 

No 0 0 0 0 0 0 

Use of towel: Total 8 23 31 

Individual 2 25 .0 9 39.1 I I 35.5 

Collecti ve 2 25 .0 
.., 

13.0 5 16.1 .J 

No practice of uSll1 g 4 50.0 11 47.8 15 48.4 

towel 

N= Number of respondents, WULC= Washing udder of loca l cows, MFI .C Milking li'cqucncy of local cows, 

MFCC~ Milking frequency of crossbred cows, WUCC= Washing udder ol"crossbrcd c()W~ 
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4.4.6. Herd health management 

Keeping the sanitary of animals and their house is one or the herd health management techniques. 

So as observed in 31 farms that had in door housed animals (crossbred CO'INs), only in 25.8% 

farms the body, udder, flank and hind legs of crossbred covvs was net, but in the rest (74.2%) it 

was not. Udder injury of cows was observed in 29% of the farms but not in the rest. Teat injury 

and leg lameness was not common in all farms. 

The source o r animal health service in the district was entirely dependent in government service. 

J\llthe activities including vaccinations and treating di seased animals wcn; give n by government 

employed experts. In both production systems there was no pri va te sector involvcd in animal 

hea lth related services such as clinics, shops or pharmacies participating in providing animal 

services or drugs . Farmers forced to go to Mekelle zone out side the dis trict , to buy drugs for 

diseased animals. 

The common cattle diseases and their traditional treatment methods reported in both production 

systems during group discussion with farmers were: 

• Anthrax " Megerem", farmers treat the animal by branding around the shoulder. 

• Blackleg "Wekei or Shudanger", farmers incise at the afTected part 

• Bovine pasteurellosi s "I-[alafito" , farmers inci se above the nose 

• Food and mouth di sease "Afemear" which was seri ous out brake during the study period, 

farmers traditionally treat the diseased caUle by painting the mouse and foot by honey. 

• Mastiti s .. Himam Tub" farmers paint the leat with honey 

As the data gathered fj-om the district office of Agriculture and rural Development, some of 

the above diseases on which the district health service gives regular vaccination, were: 

• Bovine pasteurellosis vaccination given at six month interval 

• Anthrax vaccination given yearly 

• Black leg vaccination given at six month interval 
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4.4.7. Waste management and dung utilization 

Majority of the respondents in both production systems cleancd the animal barn once per day 

(82.7) while onl y 0.7% of respondents clean thc barn trice a day ( thosc wc rc some farmers that 

had crossbrcd cows in thc sedentary productio n sys tcm). 

fn sedenta ry production system 13 .3% or respondcnts se ll cl ung while nonc was in transhumance 

production system. On an overall base 68 .7%, 16'Yo and 14.7% or the responden ts used dung [or 

fuel , for soi l fe rtili zation and for both respecti vely Crable 22). 

Table 22. Waste management and dung utilization in E nderta district 

Variab le Groups Transhumance Sedentary Overall 
------ - -----
N % N % N % 

FI3C' Total 45 105 150 

O nce per day 42 93.3 82 78.1 124 82.7 

Twice per day ~ 6.7 22 2 1.0 25 16.7 J 

Three times per day 0 0 0.7 0.7 
---------- •.. _ -_. -

Selling animal dung: Total 45 105 150 

Yes 0 0 14 13 .3 14 9.3 

No 45 100 91 86.7 136 90.7 
- -_ .. ... 

Dung utilization: Total 45 l OS 150 

As fue l 31 68.9 72 68.6 103 68.7 

For so il fertilization 14 3 1.1 II 10.5 25 16.7 

Both 0 0 22 2 1.0 22 14.7 

N= Number of respondents, !'Be'= Frequency of barn clea ning 

4.4.8. Household labor distribution in dairy farming 

As indicated in figure 5, milking was the acti vi ty performed by husbands (69.33%) followed by 

wife (30%) and then male children (J 6.67%). On the other hand, processing of milk and milk 
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products and sell of milk and milk products were acti vities which were mostly the responsibility 

of wife and (emale c hildren . 13arn cleaning was a lso mostl y done by wife and male children or 

the household [~Imili es. But herding was mostl y performed by male children (65.33%) rollowed 

by husband (30%). 
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Figure 5: Household labor distribution in c1a iry [Emning 

4.5. Productive and repl'oductivc performance of cows 

Sell o f milk 
and milk 
products 

U Father 

U Mother 

--1 Male children 

U Female children 

CJ Hired labor 

As represented in Table 23,the parameters for reproducti ve perrormance slIch as age at first 

service (AI'S.) age at first calving CAFC) and Ca lving intcrval (el) o r loca l cows did not vary 

s ignificantl y (p>O.05) under both production sys tcms. regardless of slight mcan difference for 

each parameter. And also the AFS, AFC and C I fo r crossbred cows a lso did not vary with type of 

production systems. 
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Table 23. AFM , AFC and Cl of local and crossbred cows in Lnderta dis trict 

Production systcm 

Reproducti ve 'I'ranshllmance Sedentary Over all 

performance 
-- - - -

N Mean ,I:SE N Mcan l S I·: N Mean i Sl·: P-value 
-

Local AFM(months) 45 43 .11:1:0.54 l OS 42.910.47 150 42.9710.3 7 0.79 

AFC(months) 45 54.22:1:0.67 105 53.84:LO.65 150 53 .971:0.49 0.26 

C I(months) 45 IS .24±0.50 l OS 17.88+0.23 150 17.97:1:0.25 0.514 
--------.. -~ -- -- -.-- - -_. 

Cross AFM(months) 8 29.38:1: 1.53 )" _J 29.9 1:[-0.72 31 29.77:1:0,65 0.725 

AFC(months) 8 41.75± 1.32 23 40.74:10.60 3 1 4 1.00:1:0.55 0.433 

CJ( months) 8 14.37:1:0.45 7"' _J 13.60 I 0.25 3 1 13 .81 +0.23 0.146 

N - Number of observa tions 

The average milk yie ld for loca l and crossbred cows is indica ted in Table24. Acco rdingly, the 

average milk yie ld of loca l cows at a ll lactation s tages di d not differ sign ificantl y (p>0.05) in 

both production systems. More over the milk yield or crossbred cows at a ll stages of lactation did 

not have significant differe nce (p> 0.05) in the two production sys tems. 

Table 24. Lactation performance of cows in the two production systems of Enderta district 

Production system 

Lactation Transhllmance Sedentary Over a/I P-value 
--- --

performance N Mean -1:SE N Mean :J:SE N Mean I SE 

Loca l Early(J iter) 45 1.02:1:0.62 105 1.3 0 l OS ; 150 1.1610.75 0.458 

Mid(l iter) 45 2 .29:1:0.1 1 105 2.4.1-0.76 150 2. 3410.62 0.413 

Late(l iter) 45 0.98:1:0.04 lOS 1.0010.03 ISO 0.99:10.03 0.680 

LL(months) 45 7. 11 :1:0 . I 7 l OS 7.3310.1 2 150 7.2710. 10 0.287 
--- -- ---- - .- - _ .. - - -- _._. - - -- - . ---- - -------- -

Cross Early(liter) 8 11.63± 1.1 2 23 J 0.9-10.69 3 1 11 .2710.58 0.840 

Mid(liter) 8 7.3J ±0.56 23 6.8:10.05 3 1 7.06:1:0.52 0.760 

Late(liter) 8 5.00:1: 1.04 23 5.00:1-0.61 31 5.00'1·0.51 1.00 

LL(months) 8 9.38:1:0 .50 23 9.61 -1:0.26 3 1 9.55:1-0.23 0.666 

N= number of observations 
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4.6. Milk and mill .. products handling practices 

4.6.1 . Milk and milk products, hand ling and storing utensil s 

As represented in Table25 , in transhumancc production systcm ' ko rdo "j plan t source (55 ,6%) 

were the dominant mi lking utensil , but in sedentary production systcm, plastic matcrials (58%) 

was dominant milking utensil. On overall basis majority of thc respondents (6\.3%) used 

' Gefl10 ' felay pot and 38 .7% of the respondents were using' Jerican ' /plastie material to store milk 

for fermenta tion. . Laga ' fplant source and Jericanfplastic material were L1sed as a churning 

material in 51 .3% and 48 .6% of the farms respectivcly. 

Table 25. Mi lk and milk products handling and storing utensils in I ~ nclc rla district 
Variab les Groups Tran sh umance Scdcntary Overol/ 

N % N 'v., N % 

MHU: Toral LIS 105 150 

Kordo 25 55.6 38 16.2 63 '12.0 

Plastic materia l 20 1\ 11.11 67 58.0 87 58.0 
- ---

VI-IU: Total 45 105 150 

GelllO/clay pot 30 66.7 62 59 .0 92 61.3 

Jerican/plastic material 15 "" " 43 lll.O 58 38 .7 JJ . J 

BHU: Total 45 105 150 

Kucho/clay source 12 26.7 11\ 13.3 26 17.3 

I-iamham/plant source 12 26.7 32 30.5 11/1 29.3 

Plastic material 8 17.8 30 2X.6 JS 25.3 

Kordo/planl source 13 28.9 29 21.6 112 28 .0 
- .- ----- _._----

GH U; Tota l 45 105 150 

Kuc ho/clay source 28 62.S 56 53 .3 XI\ 56.0 

Plast ic materia I 17 37 .8 119 116.7 66 44.0 
--- .0._- _ . _____ 

Churner Total 45 105 150 

Laga/plant source 29 64.4 8 1 77 .1 " 110 73.3 

Jerican/plastic material 16 35.56 24 22.86 39 26 

N= Number of respondents, MHU- Milk handling utensil. YHU- Yoghurt' handling utensil. BHU Butter hand ling 

utensil. GHU= Ghec handling utensil 
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Kordo/buller 
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utensil 

Figure 6: Milk and milk products handling equipmen(s 

4.6.2. Smoking of milk and milk products utensils 

Churncr/ plant 

source 

Wooden 

plug 

All (100%) of the surveyed respondents in both production systems app li ed smoking or milk 

utensils fo r different purposcs. The major reasons of smoking mil k vessels reported by the 

respondents were for good flavor (53 .3%) and fo r longer she l r life of the products (32%) Crable 

26). 
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Table 26. Experience of smoking and reasons forwcu'ded by the respondent s lo r smoking milk 
vessels 
Variables Groups Transhumance Sedentary Overall 

N % N % N % 

Smoking Total 45 105 150 

milk Yes 45 100 105 100 150 100 

vesse ls No 0 0 0 0 0 0 
-- . -- --

Reason Total 45 105 150 

fo r For good flavor of the product IS ~ ~ ~ 65 6 1.9 XO 53.3 .J .J . . J 

smoking For lonoer 
b shel f" life of" the 14 3 1.1 34 32.4 48 32.0 

milk products 

vessels To have reddish co lor butter 7 15.6 5 4.8 12 8.0 

To have attractive odor butter 9 20 .0 1 1.0 10 6.7 

N= numbcr of respondcnts 

As presented in Table 27, 53.3% or the respondents used detergents to wash milk vesse ls and 

46.7% of them did no t used detergents. Prior to smoking a ll respondents wash and sundry the 

milk vessels and then, they smoke the milk vesse ls by t\VO eOl11l11 onl y known plants in the 

district. The first and frequentl y se lected plant to smoke milk vessels throughout the sampled 

respondents was Acacia elbaica locall y ca ll ed ' Seraw ' . At the lime i r thi s plant is not available , 

a ll the respondents pul their second choice to be the plant ca ll ed Olean l l/i"icona loca lly ca lled 

' Awlie' 
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Table 27. Proport ion of respondents usi ng dete rgen ts to was h milk vessels and plants to smoke 
mil k vessels 

Variables Groups 'I"ra nshul1lanee Sedentary Overall 

N (Yo N % N % 

FCMU* Tota l 45 105 150 

Once per day 4 8.l) 2 1.9 6 4.0 

Twice per day 4 1 91.1 103 98.1 144 96.0 

Using Total 45 105 150 

sanitizer: 

Yes 24 53 .3 56 53.3 80 53 .3 

No 2 1 46.7 49 46.6 70 46.7 
--------

WSWMV'): Tota l 45 105 150 

rum p "vater 39 R6.7 105 100 150 100 

River 6 13.3 0 0 6 4 
-----

Smoking Tota l 45 105 150 

plants: 

1st (Acacia efbaica) 45 100 105 100 150 100 

2nd ( Olean Afi-icana) 45 100 105 100 150 100 

N= Number of respondents, FCMlJ*= Frequency of c lean ing mi lk vessel, WSWMV*-' Water source for washing 

mi lk vessels 

4.7. Util izatio n pattern of mil k and milk p.-oducts 

4.7. 1. Mi lk and butter production 

The average mi lk off take, in transhumance livestock production system was 7.26:1: 1.34 li ters per 

day per househo ld. And in sedentary livestock production system, the total average milk 

production was 6.61:1:0.65 liters per fa1111 per day . T his resu lt was not significantly different 

(p>005) beh'leen the two production systems. Thc ovcrall averagc mi lk produccd per household 

per day was 6.8HO.57 li ters. 
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The average butter production per week per household in transhumancc li vcstock production 

system was 1.21:1:0.085 kilo grams whereas in sedentary li vestock production system it was 

1.27;1:0.06 kilo gram per household per week. This result was not significantly dirferent (p>0.05) 

bctween the two production systems. The overa ll butter production pe r week in the surveyed 

respondcnts in the district was 1.25;1;0.05 kilo grams per individual per week (Table 28) . 

Table 28 . Mean milk and butter produced per day or the surveyed households in (he two 
production systems of E nderta district 

Variables Transhull1ance Sedentary Over 01/ l'-va lue 
-

Average mi lk offtake per day: N=45 N 105 N 150 

Mean :lSE 7.26;1: 1.34 6.61 .10.65 6.81 10.57 0.603 
._---_. 

A verage butter 0 ff take per week: N=45 N-' 105 N " 150 

Mean ;I:SE 1.21 :\;0.085 1.27:1.0.06 1.2510.05 0.641 

N= number or observation 

4.7 .2. Milk and buller utili zation 

In (he stud y area milk and buller were the most coml11on dairy products lhal had difterent 

utilization patterns. Accordingly milk was allocated to household consumption, calr feed , stored 

for fermentation and a llocated to se ll whereas buttcr was allocated (0 household consumption as 

food , allocated to household cosmetic purpose and allocated to sell. Other milk derivatives such 

as butter milk. whey and cOltage cheese were (l00 %) lIsed for bome consumpt ion. 

As represented in Table 29, mi lk and butter utili zation were not as such different in both 

production systems. Overall out of the daily produced milk , the overa ll daily allocation of milk 

for household consumption, stored ror (ermentation, calf feed and al located lor sdl were 9.80%, 

62.94%, 13.62% and 13 .55% were respectively in ove rall basis . /\nd lhl' overa ll week ly al localion 

of butter /er household consumption, for cosmet ic and lor sell was :U:~5%. 15.97% and 80.2% 

respective ly. 
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Table 29. Milk and butter a llocation for different purpose 

Variables Transhumance N=45 Sedentary N 105 Over all N ' 150 
_ . . -- -

Sum (\ iter) % Sum (liter) '% Sum (liter) % 
-

Total milk 326.62 694.25 1020.88 

HH consumption 41 12.55 59 8.45 100 9.80 

For fermentation 205 62.76 437.5 63.02 642.5 62.94 

Calf feed 41 12.55 98 14 . 12 139 13.62 

Marketed 38.62 11.82 99.75 14.37 138.37 13.55 
-- - - ----

Total butter 54 127.95 181.60 

Consumed 2 3.71 5 3.91 7 3.85 

}\s cosmetic 8 14.82 21 16 .4 1 29 15.97 

marketed 44 81.48 101.95 79 .68 145.60 80.2 

N- Number ofobscrviltioll s . HH- Household 

4.8. Milk p.·occssing practices 

The report of interviewed farmers (100%) showed that, dairy products frequently processed at 

household level were \-"hole milk to fermented milk , fermentedlllilk to butter and butter milk and 

boiling of butter milk to why and cheese. Majority of the respondents (46% ) processed fermented 

milk to butter three times per week, (37.3%) two times per week and (16.7%) lour times per 

week. 

The other and less commonly practiced in the area was !~\1· ther processing of butter to ghee. As all 

(100%) of the respondents in the studied -area said this was occasionally practiced at the time of 

holydays for the sake of t1avoring traditional dishes . During processing of this product spices 

such as A/i'amomum corrorima "Corarima" , Ocimum basilicum "Seseg" , Zingiber o.flicinalis 

"gingbile" , Allium sa/ivum "Tsaeda shgurti" were added when boiling the butter then after 

formation of bubbles ceased, it rested to few munities until all residue or the spices settled to the 

base of cooking material then oiled butter was carefully stirred down to its storing utensil living 

the residuals in the coking material. 
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During group discussion with farmers in both production systems, farmers forwarded two reasons 

for processing milk. At first they said that sinee butter is the first dcsirable and appreciable 

product in the area. without processing whole milk it is impossible to get it. They farther 

explained the reason why they require butter was because. thcy need butter ror its cosmetic value. 

They said butter has multifunctional values ; Along with the cosmetic valuc of butter. they said a 

person dressed his/her head with butter as a hair food , can have a bright cye, smooth skin and 

saved from headache. They also said that if a pregnant woman docs not get enough butler in the 

form of hair dressing during her pregnancy time. shc may get difficulty in birth. The second 

reason lorwarded during the discussion for processing wholc milk was lack of market for whole 

milk . 

4.8.1. Procedure of churning 

During the farm visit and group discussion with farmers in both production systcms, respondents 

said that bel'ore churning. they always store the milk wlleetcd rrom local eows and crossbred 

cows in a ditTerent container and churn in differcnt containers purposively. Thcy reasoned out 

why they did that was because, after the milk is proccssed to butler. the market preference by 

consumers is higher for butler processed from local eow than that of the crossbred cows. So they 

said that they are primarily interested to process milk Ji'OJll local cows than the milk from 

crossbred cows. 

Fermented milk to butter and butter milk is processed through traditional churning method shown 

in Figure 7 (some of the churning methods) . 
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rigure 7: Traditional methods of churning fermented milk in Lnderta di strict 

According to the report of farmers there was no di ffercncc in c ni c icllcy or butter recovery or time 

taken to churn between the two churning methods shown in hgure 7, they both take around one 

and half up to two hours depending on the volume of milk in the churning pol. It .vas based on 

the preference of the person whether he or she needs to churn on stand or sat. 

Prior to start of churning, the churning pot (Figure 7) was filled with fermented milk to tlu'ee 

fourth of its size; then in case of A the churning material locally called "'Laga" was hanged with a 

rope to the roof of the family house near the door then a person stand and shake the pot with a 

maximum force to back and forth alternatively. But in case of" n. the pot was hanged to three 

standing woods, and then people sat and shake the churner back and forth. When start churning, 

the wooden plug (Figure 6) at the top of the churner opened evc ry fe\N ll1unitics interval until the 

gases formed in the pot removed. 
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While churning, the milk inside the pot is monitored to sec whether butler granules are formed or 

no by opening the wooden plug and then inserting a thin - rough wood prepared for this purpose 

and taking out few butler granules and observing the size of the granules whether buller is formed 

completely or not. After butter was formed completely. the churning pot .vas put to the ground 

and then the pot slowly shacked back and forth. This purpose as the respondents said, would help 

to collect or to come across each other (the butter granules distributed throughout the butter milk 

in the pot). Then after four to five munities, the butter was taken out and inserted in to cold water 

and repealedly washed by changing the water to remove completely the rcsiduals of butter milk 

fl'ol11 the butler. Afier that the butter was stayed inserted in cold water ("or farther 20 l11unities and 

then after the water was completely drained the butlcr was stored to its own utcnsil which was 

previously washed , dried and smoked container for this purpose. 

During farm visit farmers said the fi'equency of churning can be determined by the volume of 

milk and the stage of termentation. As they said , this stage of fermentation can be checked by 

monitoring the size of the yoghurt granules and the color of the yoghurt by visiting the milk 

fermenting pot. Accordingly, if the sizes of the granules become large and slightly yellowish 

color than fresh milk is observed then they understood it is ready to churn. 

4.8.2. Shelf life or c1airy products at farm level 

During processing milk and milk products to the next derivatives. Canners in both production 

systems use different methods to increase the she I r Ii /"c of t he products. /\11 the surveyed 

respondents apply boiling to increase the shelf life of whole mille smoking of butter handling 

utensils to increase shelf" life of butter, proper washing and smoking of yoghollrt utensils to 

increase the shelf life of yoghourt. They also use spicing together with boiling to increase the 

shelf life of butter in the form of ghee. 
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Table 30. Shelf life of some dairy products in Enderta district during dry and wet season 

Productio Shelf li fe of products at dry season Shelf lifc of products at wct season Shelf life 

n system in clays in days of ghee m 

Milk Butter Yoghourt Mi lk l)ulle r Yoghourt years 
--- - - .- -

Mean :I:SE Mean ±SE Mean :l:Sr-: Mean I S l ~ Mean / SF Mean +SE Mean 'l:SE 
- . - -

Transhu 0.81 + 0. 1 6.73 1-0.2 2.22:1-0.0& 1.27 /-0.06 13.24/0.S 3.0810.06 1.37:1:0.06 

mance 

Sedentary 0 .&8±0.03 7 .S4±0.21 1.72:1·0.05 1.27:1:0 .03 15.86/0.3 2.68:1:0.06 1.18±0.02 

Over all 0.86±0 .02 7.30:1:0.16 1.87:1:0 .05 1.27:1:0.03 15 .07-1:0.3 2.80 LO .05 l.2±0.03 

N= Number of respondents 

4.9. Milk and mill, products mari{cting 

Milk and Butter marketing in Enderta dist rict was ent ire ly inl()l'Ina l. Producers and buyers 

toge ther dec ide the sell ing price of the product. After little dcbate about the product and the price, 

they agree up on and then exchange. 

In both production systems of the study area, only whole mi lk and butter are the marketable dairy 

products. Butter was the most important milk derivative which was produced and marketed by all 

respondents in both production systems. As fa rmers espec iall y. farmers that have only local milk 

cow said they do not bother even not intercsted to se ll who lc milk fro m loca l cows, rather they 

are interes ted to se ll butter and to use the other milk derivativcs likc bullcr milk and why - cheese 

fo r household consumption. The most important reason rcspondents pointed out was because 

fresh butter has the highest demand fo r cosmetics by a ll the rura l and urban consumers . 

As indicated in Table 31 , a ll ( 100%) of the interviewed respondents we re participating in selling 

of butter. but onl y IS.6% of respondents from transhumance production sys tem and 28 .6% of 

respondents from sedentary production system involved in who le milk se lling. 
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Table 31. Sellable dairy products in Enderta district 

Variables Groups "I'ranshumancc Sedentary Overall 

N % N % N % 
-----

Selling whole milk: Total 45 105 ISO 

Yes 7 15.6 30 28.6 37 24.7 

No 38 84.4 75 7 1.4 11 3 75.3 
--- -- .. _- ----- '-

Selling butter: 45 105 150 

Yes 45 100 105 100 150 100 

No 0 () 0 0 0 0 

N-- Number or respondents 

As represented in Table32, all (100%) in transhumanee used the money earned from milk and 

milk products for household demand meeting on ly while in the sedentary li vestock production 

system 6.7% or the respondents used the money for farm input and the rest (93,3%) used it for 

household demand meeting. Expenditure 0(' the money to f~l\'In inputs along with the farms who 

had crossbred milking stock (22.6%) was proportionall y higher (p<0.05) to those farms who own 

local milking stock only. 
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Table 32. Ex penditure of money gained from milk and butler sc lls across farming system and 
farm types in Enderta district 

Variable Group Expcnditurc 

Farm input Ii ouschoid demand 

overall 
.-- - -_. 

Farming T ranshumance 

system Sedentary 

X2 p-value 

Farm Local fa rm 

type Local -crossbred 
7 x- p-valuc 

N 

7 

o 
7 

o 
7 

% 

4.7 

o 
6.7 

0.076 

o 
22.6 

0.00 1 

mccting 
_. -- --

N 'Yc, 

143 95 .3 

45 100 

98 93 .3 

I 19 100 

24 77.4 

N~ Number or rcs pondcn l ~. I:n rm inpul inclucks: expand ing oi" larlll wi lh in PUiS like k eders and drinKers. hOllsing. increase 

num ber or improved breeds and household demand meeling includes: pureh"sin i'- corlCe. sail. pen and exercise hook lo r children. 

4.9 .1 . Whole milk and butter se ll s outlet 

Sells out let, buyer type and mode of payment for whole milk and butter are disp layed in Table 

33. The only whole milk sa ll s outlet in a ll the interviewed respondents participating in whole 

milk sell was farm gate ( 100%) and the buyer types were all consumers ( 100%). 
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Table 33.Mi lk and butter se ll s o ut let. buyer types and modes of payment in the two production 
systems in Enderta district 

Variables Groups Transhumance Sedentary Overe"! 
- -- -- - -----

N % N °lc, N % 

Sell s outlet for milk: Total 7 30 37 

Farm gate 7 100 30 100 37 100 
- -

Sell s outlet lor butter: Total 45 105 150 

I:arm galc 19 42.2 50 47.6 69 46.0 

Market place 26 57.X 55 52.4 8 1 54.0 
...... --- .- . 

Buyer type for milk: Total 45 105 150 

Consumers 7 100 30 100 37 100 

Butter buyer at farm gate: Total 45 105 150 

Consumer 29 64.4 79 75.2 108 72.0 

Trader 16 35.6 26 24.8 42 28 

Butter buyers a t market Tota l 45 105 150 

place: Consumer 26 57.X 73 69,5 99 66.0 

Trader 19 42 .2 32 30.5 5 1 34.0 

Made or payment for Tota l 7 30 37 

who le milk: Cash 4 57. 1 2 1 70 .0 25 67.6 

contract 
~ 42.9 C) 30.0 12 32.4 J 

-

Mode of paymenl butter: Tota l 45 105 150 

Cash 45 100 105 100 150 100 

N= Number 01" r~spondcnl 

4.9.2. Detclminants ofwholc milk and buttcr prices 

As the farmcrs explaincd during thc group discussion . therc is price increment every year for 

w holc milk from lasting pcriods to non fasting periods and holydays . And for huller was also the 

samc but in addition to the racto rs abovc, pricc or butter was increased from out let onc to out lct 

two (from farm gatc to markct place) . T hey added lhat always price of milk and buttcr declined 
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during fasting times and the months from September to end of December. They reasoned out that, 

during thi s time cows given plenty of feed unrestrictedl y in terms of crop residue and crop 

aftermath and so the re is increased in milk and butter production. As a result. 1~II"11lers increase 

s uppl ying of milk and butler and so pricc decreased. And also the price to these products highly 

raise up during festivals and holydays as the demand for who le milk and butler increases rapidly 

during these times. 

As indicated in Table 34, mean price of whole milk was 6.43 birr/ liter and the mean price of 

butter was 126. 10 birr and I 38 .07birrlkg at farm gate and market place respectively during the 

s tudy period. Price of butter at farm gate was s ignificantl y hi gher (P<0.05) in sedentary livestock 

production system than transhumance. 

Table 34.Priee 0(" whole milk and butter in Enderta district during the stud y pcriod (October 
2011- January 20 I 0) 

Fanning systems 

Transhumance N 

Mean :I:SE 

Sedentary N 

Mean :I:SE 

(jverall N 

Mean :I:SE 

p- value 

N= Number of respondents 

Price of milk at Price or butler Price of butter 

l~mn gate in birr at f~II"1ll ga te 111 at ma rket place 

7 

6 .67:1:0.21 

30 

6.39±0.11 

37 

6.43-1:0.10 

0.305 

birr 

45 

123.22:1:0.80 

105 

127 .33 :~0.8S 

150 

126.10-10.66 

0.004 

in birr 

45 

138 .22.10.98 

lOS 

138.62 

150 

138 .07 10.52 

0.845 

4.9.3. Whole milk and butter marketing channels 

For whole milk, the only participants were producers and consumers. As can be observed from 

Table 33 the only buyers of whole milk in both production systems of the study area were direct 

consumers. Therefore, the marketing channel of whole milk in the surveycd respondents of the 

study area was producer --, consumer. 
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For butler. the market participants were: 

• Producers 

• Consumers 

• Rural assemblers: collect buller from producers at the farm gates then sell at market 

place 

• Local traders in local market of the study areas: collect butter li'OI11 rural assemblers or 

producers then sell it at the same market 

• Big traders rrom Mekellc market : collect butter li'om producers or rural assembler or 

local traders during the market days of the study area then se ll it at Mekelle market 

outside the study area, 

Therefore, the marketing channels for butter were : 

Producers-> Consumers 

Producers- > Rural assemblers - >Consumers 

Producers- ) Rural assemblers --) Local traders - ) Consumers 

Producers-) I,ocal traders - ) Consumers 

Produeers-) Big traders - ) Consumers 

Producers - ) I,ocal traders - ) Big traders- ) Consumers 

Producers-> Rural assemblers - ) Big traders from Mekellc market- ) Consumers 

Producers- > Rural assemblers- ) Local traders - ) Big traders li'om IVlckelle market - -)Consumers 

As the information gathered from different market agents and the survey result presented in Table 

33 , most buyers of butler at both outlets were consumers, so the most common channel lor butter 

in Enderta district was producers-> conSllmers, And the second was producers -)Rural 

assemblers - ) local traders -> Consllmers chmmel. 
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4.1(). ConstTaints of milk production and marketing in Endcda distTicl 

4.10.1. ConstTaints of milk production 

Tablc 35 represents the major constraints of milk production in \':ndcrta district. Majority of the 

interviewed respondents in both production systems reportcd no problcm or housing cattle, but 

24.7% of the respondents reported shortage of space as a problcm in housing animals. 

High cost was the major problem of feeding animals as reported by all respondents in both 

production systems in the district. 52.7% of the respondents said reed shortage was mainly faced 

at dry season and 47.3% of them said the shortage was mainly happened at wet season. 

Distance (51.1 %) was the mam water related problcm reported by the rcspondents in 

transhumance production system. but in sedentary livestock production system impurity (37.1 %) 

was the main problem. The problems related to breed and breeding and animal health service 

were delay of Al service (83.9%) and distance to services ccnters (54%) were the major problems 

respectively. 

Conflict with neighbors was reported by 68.9% of the respondents in transhumance production 

system. But this report was not common in sedentary livestock production system (7 .6%). During 

the group discussion with fanners in transhumance livestock production system. the respondents 

forwarded the reason for the conflict was communal gaz ing land and water sources at the border 

areas of Afar and Enderta district. 
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Table 35. Constraints of milk production 

Variables Groups Transhumancc Sedcntary OvcJ'((l/ 
---- ---

N % N % N % 

I-lousing problem: Total 45 105 150 

Shortage or space 10 22 .2 27 25 .7 37 24.7 

No problem 35 77.S 7S 74.3 113 75.3 
-

Feed problem: Total 45 105 150 

Cost 45 100 105 100 

Feed shortage I~lced Total 45 105 150 

111 : Dry season 19 42 .2 60 57.1 79 52.7 

Wet season 26 57.S 45 42.9 71 47.3 

Water problem: Tota l 45 105 150 

Scarcity 15 ~~ ~ 37 35.2 52 34.7 .J.) . -' 

Impurity 7 15.2 39 37.1 46 30.7 

Distance 23 51.1 29 27 .6 52 34.7 
- - -- _._. -- - - - -

I3rced and breeding TOlal 8 2J 31 

problem: cost of crossbred 0 0 5 2 1.7 5 16. 1 

heifers: 

Delay of A I 8 100 18 78.3 26 83.9 

serv ice : 

Animal health Total 45 105 150 

service problem: Shortage 15 33.3 54 51.4 69 46.0 

Distance 30 66.7 51 48.6 SI 54.0 

Conflict with Total 45 105 ISO 

neighbors: Yes 31 6S.9 S 7.6 39 26.0 

No 14 31 . 1 97 92.4 III 74.0 

N= Number of'respondenls. 
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4.10.2. Constraints 01" milk and buller marketing 

During group discussion across each production systcms. lack 0 r wholc llli Ik market was 

indicated as a serious problem, especially to those f~trlncrs owing cross bred cows. Seasonal 

fluctllation of price, low price during lean demand periods (fasting pcriods) and peak production 

(September to December) were also reported as a constraint for milk and butler marketing in both 

production systems. According the information gathered fi'om milk and butler buyers, the other 

problem of who le milk and butter marketing in the district was adulteration of" other things to 

milk and butler by some traders 

As presented in Table 36, the survey result a lso showed that shortage or milk and buller market 

was significantly dil"i'erent (p<0.05) lor respondents that own crossbred milk stock (74.2%i and 

the respondents that own only local milk cows (44.5%). 

Table 36. Shortage of milk and butter market by farm type and farming system 

Variables Group Shortage or milk and butler market 

Yes % No % Total 
- - -- - --

Over all 76 50.7 74 49.3 15 0 

Farming Transhumance 17 37 .8 28 56 .2 45 

system 

Sedentary 59 62.2 46 43.R 105 

XJ. p-value 0.039 

Farm type Local farm 53 44.5 66 74.2 119 

Local -crossbred 23 74.2 8 25 .8 31 
? 

X- p-value 0.003 

N= Number of respondents 
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As represented in Table 37, respondents in transhumHnce li vcstock production system indicated 

that shortage of milk and buller marketing occurs only during fasting times, but in sedentary 

livestock production system the problem of milk and butter markcting was also faced cven in non 

fasting times in any moth orthe year. 

When comparison of milk and milk products shortage made between Incal ane! local plus cross 

bred farms. tbc shortage was significantly higher (p< 0.05) in local plus cross brcd farms than 

local bred farms only. 

Table 37. Markel shortage at fasting times and any other moths ol'the year by f~lrming system 
and farm type 

Variables Group Fasting time I n any month of the year Total 
--------

N % N % 

Over al l 64 84.2 12 15 .8 76 
---_._- -

Farming Transhumancc 17 100 0 0 17 

system: 

Sedentary 47 79.7 12 20.3 59 

X2 p-value 0 .037 

Farm type Local farm 53 100 0 0 53 

Local-crossbred farm II 47.X 12 52 .2 ?~ _.J 

J X- p-value 0.001 

N=Nulllber of respondents 
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5. DISCUSSION 

T he overall average fa mi ly size of target res pondents in the present study was higher in male 

headed households than fe male headed households. T hi s could be re la ted to the wea lth s tatus as 

1110st of the time ma le headed households in the rural areas are re lative ly in butler economic 

s tatus than female headed households. And thi s di ffe rence could al so be bring diffe rence in labor 

inputs fa r milk production and as a resul t beller labo r source fo r mil k prod uction in the distri ct 

could be expected from ma le headed househo lds. I:amily sizc was a lso hi gher in transhumanee 

producti on system than sedentary li vestock production. Thi s di i"le rence mi ght a lso be ra ised due 

to the di fference in producti on system. as transhu mance herd mo vem cnt prod ucti on system. may 

incorporate hired labo rs fo r herdi ng, and th is may inc rease the fa mily si:t.e. The overa ll Ja mil y 

s ize in the present study was less than the repo rt by J\ s<lm incw (2007) in Mec ha and Bahi r Dar 

Z uri a di stric t (7.7 1 persons per household) and it was higher than the average fa mil y fo r Ti gray 

region (5 persons per household) (CSA. 2003) where the study d ist ri ct located in . 

In the present study, 69.3% of the household heads was. T hi s s tud y s howed higher li teracy leve l 

than the finding by Kedija (2007) in Mes io district of Oromia region (80% illiterate). But it was 

lower than the literacy level reported by Negussie (2006) who fo und that the educational level of 

milk prod uce rs in Mekell e zone was (19.2 % illiterate . 7.3 'Yo read and wri te and 73.5 % literate). 

Land fo r c rop producti on is a criti cal issue in the study area. No t on ly it is important to the 

li ve lihood of the people but a lso determines the surv iva l or ca ttl e in bo th prod uction systems. 

T hi s is because of cerea ls li ke wheat and barl ey are the ma jor crops grovvn in the area and the 

residue from thesc crops arc important to supplement fiJr work oxen during land preparation and 

to supplement all catt le herd during peri ods of c ritical fCed shortage. 1.and holding per household 

in the present study was higher in male headed than female headed households . This may be 

related to the fa mi Iy size as male headed households had bigger ram i I y size than female headed 

households. Similar result of higher land holding by male hcaded households than fe male headed 

households was reported by Kedij a (2007) in Meiso di stri ct. The overa ll average landholding of 

target households in the present Stl ld y .vas slightl y higher than the finding by J\ clebabay (2009) 

l'or Bure di str ict ( 1.33 ha per household ). but lower than the repo rt by TesJ"aye (2007) in Metema 
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di strict (5.28±0.22 ha) and a lso lo\.ver than the national average land ho lding size (2.5 ha). Thi s 

shows the presence o f critica l land shortage in the present study area. which might have a 

di scouraging e ffect in milk production and in ove ra ll li vestock produc ti on. 

The compos ition o r cattl e in transhumance li vestock prod ucti on sys tem was s li ghtl y lower than 

the compos ition in sedenta ry li vestock produc ti on system. Thi s may be due to thc incorporation 

of other ruminants such as goat in a higher proportion in transhurnance than sedentary li vestock 

producti on system . T he overa ll percentagc o r cattl e in the present stud y was 34 .04% is s li ghtl y 

lower than the compos iti on o f cattl e (42%) in Meiso d istri ct reported by Kecl ij a (2007) and the 

composition of cattl e (56.6%) in Metema di str ict reported by Tes ray (2007). 

The average cattle ho lding per household in transhumance I ivestock producti on system was 

higher than the sedentary li vestock production system. This d if'ic rence could be due to the 

di fferent nature o r the production systems. As Ca nners in transhumance producti on system moves 

the ir herds seasonall y fo r search of reed and water. thi s may encourage them to have large herd 

size . But in seden tary li vestock production sys tem I'a rm ers do not have a ltern ati ves to the 

shortage of feed. which means they do not have other alternati vc gaz ing a reas that can move their 

herds for search o f feed and water, so this may limit thcm to have sma ll herd size . Overa ll the 

average cattle ho lding pe r household of larget respondents in the di s tri ct \vas 9.87:1:0.35 heads per 

household incorporating 2.85:1:0 .1 2heads of loca l cows. This result was in agreement with the 

fi ndings of Adebabay (2009) for Bure district (average local cow of 2.57 heads per household). 

But the finding o f the present study is lower than the average cattl e holding per household 

repo11ed by Tesfaye (2007) who reported that, cattle holding in Metem C1 di strict ( 15 .53 heads per 

household) and the average ho lding o r cow (4 .8:1:0.23 heads p CI' househo ld). The average local 

lactating cow holding per household in transhul11ance prod ucti on system was higher than 

sedentary li vestock production sys tem. I3utthe average crossbred lac tating cow holding was not 

di fferent in the two production systems. T his was because the lranshulllanl peoplc had high 

number o r loca l cattl e per indi vidua l because o f' the movable nature or loca l callic rrolll place to 

place in the transhumance production system . B ut in case or crossbred cattle both production 

systems fo llow similar management system (both fo llow sta lc reeding without grazing). So this 

could make them to have similar number of crossbred lactating cO'vVS. 
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The purpose of local cattle keeping repo rted in the pres<.:nt stud y is in line with the finding of 

J\clebabay (2009) w ho report that milk producers of Bure cii s tri ct keep their livestock lur draught 

power in the tirst importance and consumption /meat and milk/ as a second importance. But this 

result was in contrast to the tinding of Tesfaye (2007) who report that the major objective of 

cattle keeping in Metema di s trict was for milk and milk products (48 .9%) and to r draught power 

(24.3%). Yigezu (2003) also reported that, the rural farmers in highland areas incorporate small­

scale dairy production with crop fanning with the obj ec tivc of producing anima l power (oxen) for 

ti II ing the land . 

The feed resources and ('ced ing practices repo rted in the prescnt stud y is s imilar to the report of 

livestock feed resource reported by A lemayehu (2005 ) and th<.: finding of !\debabay (2009) in 

Bme district reported two practices of ca ttl e lCeding (grcl/.ing and s tal e feeding) and the major 

sources of t:eed for callie as natural pasture. hay, l:rop-rcs iducs. erop-a t'termaths and non­

conventional fecdstuffs such as . attella "lbrewery and concentrates arc rarc! y used with the 

exception of those milk producers who keep crossbred cows. Kedj a (2007) also repo rted the 

practice of sta ll feeding in Meiso di strict during the cropping season and during cultivation. 

Negussie (2006) a lso found graz ing practice for loca l cattle and sta ll feeding 101' crossbred cattle 

in Mekelle zone. However. the result of the present stud y was totall y diverted to the 

recommendati on of A lbright (1993) who fo rwarded that except as nccessary lo r a particular 

research or teC:ll:hing protocol. dairy cattle should be fed di ets that ha vc been fo rmulated to meet 

the ir needs for maintenance, growth, production. and reprod uction. 

To keep the hea lth and productivity, feeding of dairy l:OWS should be hased on reproductive status 

and lactation stage of the milk cows. But in thi s study feeding was bascd on the availability of 

feeds rather than considering production level and reproduction s tage . Farmers in the present 

study entirely use group feeding based on sex and age during supplementing o f crop residues for 

local cattle. And individual feeding and group feeding basecl on sex and age for crossbred cattle. 

Negussie (2006) found only group feeding practice by small farmers in Mekelle zone. 

Mitigation for feed shortage was different in the two production systems in the present study. In 

transhumance li vestock production system. onl y the fanners w ho own crossbred cows purchase 
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feed at the time of feed shortage. But in sedentary livestock production system. all the producers 

who had crossbred cows and some of the farmers who had only local callie purchasc feed at the 

time of feed shortage. This differencc might be resulted. becausc the f~lI'Iners in the transhumance 

production system copped thc feed shortagc by mov ing their hcrds to othcr areas, whcreas the 

fanncrs in thc scdentary livestock production system did not practice such activity_ so they 

purchased feed during shortagc of fecd . 

In this finding watering management of local and crossbred caUlc was diffcrent with giving better 

allention in the quality of water and watering frequent for crossbrcd cows. This result is in 

contrast to the finding by Adebabay (2009) who report insigni ficant di rfercnce in watering 

management of local and crossbred callie in Bure district. This difference might be due to tbe 

presence of better understanding of handling of crossbred cattlc in the present study area. Better 

frequency of watering for crossbrcd cows in dry than in wet season was observed. This finding 

due to the fact that cows will drink up to twice as much water in hot "vcathcr as in cold winter 

weather (Puck ef a/ .. 2004). Water source from pump was providcd "01' crossbred eattlc the whole 

year in both production systems in Enderta district. and thc watering frequcncy for this breed was 

majority twice in dry season and once in rainy season. 'vVhcrcCls water fi'om rivcr. dam and wells 

were used as water source for local cattle in both seasons. But eli fJ'erence in \vatering frequency of 

local cattle was observed in the two production systems. Watering frequency of local cattle in 

sedentary livestock production system was higher tban the watering frequency of local cattle in 

tTanshumance production system during dry season. This difference might be due to the longest 

distance to watering point in transhumanc:e production system, since the survey result indicated 

nearly half of the farmers in this production system trek 5-10 kilo mctcrs to arrive the watering 

point unlike to the majority of producers in scdentary production system that travel < 5 

kilometers. Overall this result indicated that once per day watering of local callie was a common 

phenomenon in the district (57.3%) in dry scason and rainy season (91\.7%). This finding is in 

line with the finding of Tesfaye (2007) who indicatcd that OIlCC watering or local cattlc (90.5%) 

in wet season and twice watering (69.2%) in dry scason ill I'VIctCIllCl district. This less frequency 

of watering cattle in dry season indicates scarcity of watcr in dry scason in thc present study (in 

Enderta district). 
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I lousing system of local callil: was similar in the two production systems (with \,va[[ constructed 

ii-om stone and mud. but absence of roof cover) only during the time between September to the 

beginning of JanuaIY before the movement of herds in transhumance production system to other 

places, but after the movement of herds from farm gate. the hous ing system of cattle in 

transhumance production system was open fenced paddock with woody fences. [n the present 

study. farmers gave allention to house calves than large callie because they believe calves are less 

resistant to extreme climatic conditions. So majorit y o r the respondents housed calves with in 

family house. Kedja (2009) reported similar finciing in Meiso district [hat f ~lrmers housed calves 

in well protected enclosures. Providing of closed barns with roo i" cover for calves was also 

practiced in Metema district as noted by Tesfayc (2007). /\Ibri ght (J 987) also rcported fenceci 

pastures as hou 'ing practices in the warm humid climate areas . 

The source of animal health service in the district was cntircly depcndent in govcrnment service. 

All the activities including AI services, vaccinations and treating diseased animals were given by 

government employed experts. In both production systems there was no private sector involved 

in animal hea lth related services such as clinics, shops or pharmacies participating in providing 

animal services or drugs. Similar situation was reported by Uma[i cl 01 (1992) who indicated that 

li vestock serviccs like li vestock health are still remained a governmcnt responsibility, in most 

developing nations. Negussie (2006) also report cd that majority (95 %) or the producers in 

Mekelle zone were solely depended on governmental clinic to vacci natc and treat animals. 

However, the result of the present study was di fferent to the findin g for Metema district described 

by Tesfaye (2007) where most of the households (7 J .4%) in Metcma district of Amhara region 

were supplied veterinary medicine from private sources, while lower proportion oj' households 

(28.6%) were supplied from government sources. This difJerencc shows animal health services is 

remained a governmental task in Tigray region . So this indicates tha l the regional government in 

Tigray, have to create favorable conditions and encouragements Lo aUraet private institutions to 

participate in animal health services in order to alleviate the shortage or animal health services in 

the region. 
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Two means of callie breeding systems were identified in the area. the use of bull service and AI; 

where majority of the 1~lrmers used natural mating to reproduce their cattle and some of them that 

had crossbred cows were also totally depended on !\ I. During natura l mating. majority of the 

farmers use their own selected bull for breeding. but somc or thcm used ncighbor's bull by 

selecting the superior one pulling the criteria such as body size. body conformation, color and 

history of milk yield of his dam . But very fe'vv respondents stile applied uncontrolled mating in 

the field without considering bull selection to mate their cows. This linding was similar to the 

finding by Belete (2006) for Fogera district who fund two types of cattle breeding system. natural 

(controlled or hand mating and uncontrolled) and Artificial mating. 

In the present finding milking was entirely practiccd by hancl. Majority of the respondents milked 

both local and crossbred cows twice per day and insigni lieant proportion of respondents practiced 

once milking or loca l cows and three times milking lor crossbred cows. I:or crossbred cows 

milking was practiced without suckling. but lor local cows milking was practiced incorporated 

with partial suckling as the 1~1rl11ers believe allowing thc calve to suckle during milking helps the 

cow to let down mille This idea of the fanncrs in th<..: prcscnt study was in agreement to the 

finding of Gebre-Egziabher el al (2000), who reported that calf suckling results in higher milk 

yield and long lactation length of the dam as well as higher weaning weight and prc weaning gain 

of the calf. Sintayehu el al. (2008) also reported majority of the producers in Shashemene- Dilla 

area milked cows twice per day. 

Washing udder of local cows was not practiced in the district lor thc reason ealves provided 

suckling prior to milking farmers ignored the importance or was hing udder. On the other hand 

washing udder of crossbred cows was a comlllon practice. In contrast. /\saminnew and Eyassu 

(2009) reported that farmers do not practice washi ng udder duri ng 111 ilk ing in 8ahir Dar Zuria and 

Mecha Woredas. 

Majority of the respondents in the present study cleaned the animal barn once per day and very 

lew of them that had crossbred cows clean the barn twice and trice per day. Dung was llsed as 

fuel by majority oCthe respondents and it was used for soil fertilization by some of them and very 

few households were also lIsed it as a ' source of" in<..:ome by selling. This practice of dung 
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utilization was similar to the finding or Belete (2006) in hlgera area where majority of the 

respondents used it as fuel. But this result was different to the practicc of dung utilization in 

Metema district reported by Tesfye (2007) where majority or the respondents used cattle dung for 

soil fertilization but insignificant proportion used as fuel (1.3%). 

I.abor is one of the important inputs in dairy farming. In the present study. gender has different 

contribution in diflerent activities or dairy husbandry. In majority ol'thc houscholds milking was 

done by husbands whereas milk processing. barn cleaning and sc ll of" milk and milk products 

were performed by wife . And also herding was done by male children io llowed by female 

children. This result was similar to the finding reponed by Iklcte (2006) in I:ogera area and by 

Tesfaye (2007) in Metema district. i3ut Sintayhu el al (200X) reported milking is majority done 

by wife in Shashemene -Dilla area (79.3%). 

The overall AFC. AFM and AFC for local cows in Enderta district were (42.97,\ 0.37,53.97:1:0.49 

and 17.97:1:0.25 months) respectively , whereas ror crossbred cows AFM, AFC and CI were 

(29.77±0.65. 41.00:1:0.55 and 13 .8 1+0.23 months) respectively. The /\[:S indicated in the present 

study is in line w ith the report by Gidey (200 I ) [o r Fogera heife rs (44\ O.8I11onths) and crossbred 

cows (35 .7:\·0.4months) in /-\ndassa livestock research center. I,ower result of" Ars for local 

heifers (32.82\ 1.06months) and crossbred cows (25.05 I 1.26 moths) was reported by Negussie 

(2006) in rvlekelle zone. This difference might be due to the di iTerence in managemcnt because 

urban dairy production is expected to be resourceful than thc rural dairy production. The AFC for 

local cows was similar to the finding by Kedja (2007) in Meiso district (52.49 LO .91 months). 

Adebabay (2009) also reported similar result in Bure district (53.52 mon ths and 34.68 months) 

AFC for local and crossbred cows respectively. T he CI found in the present study Cor local cO'vvs 

was higher than the findings by McDowell (1971) for Horro breed (12.2 months) and the report 

by Goshu (1981) lor Barka bred (11.8 months) . But it was sim ilar to the report by Gidey (2001) 

for Fogera breed (18.6 months). 

In the present s tudy . milk yield at early lor local cows ( 1.1 (j \ 0.75 litl:r) was ll1uch Icss than the 

milk yield at early lactation (2.32 \ 0.089 liters per day) rcportcd b) /\debabay (2009). but the 

daily milk yield of local cows at mid (2.34+ 0.06 liters) and late ladation periods (0.99:1.:0.03 
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liters) were similarly reported by Adebabay (2009) in nure district (2.1 X liters) and (0.96 liters), 

respectively. Assamnew (2007) also reported tbat higher milk y ield in early than mid lactation 

(2.0. 1.2 and 0.6 litters at early, mid and late respecti ve ly ). This c1ilTercnce might he resulted clue 

to the incomplete milking practice of fanners at early lactation in the present study area. because 

during the first 30 to 45 days farmers did not practice comple te milking of local cows for the 

reason they leave the milk to calves for suckling. The dail y milk yield for crossbred cows was in 

early (11.27:1:0.58 liters) , mid (7 .06±0.52 liters) and late (5.00,1 0.511iters) lactations was similar 

to the report by Adebabay (2009) in Bure district for crossbred cows (10.96 , 9.12-1 1.19 and 

5 .04+0.74 liters) at early, mid and late ;lactation, respectively. 

Lactation length of local and crossbred cows in the resent stud y was (7.27:1:0. 10 and 9.55:1:0 .23 

1110ths) respec tive ly. The lactation length of loca l cows in thc present s tudy is similar to the report 

in CSA (2005) lactation length of local (7 months) . The lactation length for crossbred cows was 

in agreement to the report by !\debabay (2009) [or crossbred cows ( I O.lmonths) in Burc district. 

But the result fonnd in this study was shorter than thc result ( 11.67 months) for crossbred cows 

reported by Enyew el 01 (2000) in Asela research station. 

In the present the overall average milk of take recorded in the prcsent study were (6.81:1:0.57 

liters per day per house hold . This finding is in line with the report of Tesfaye (2008) for Metema 

district average milk off take per hOllsehold (6 .3 liters per household per day) . But this result was 

lower than the result recorded (19.7±1.2 liters per day per Sl11all f~lrIn s) by Negussie (2006) in 

Mekelle zone. This mjght be related to the number of lactating cows holding differences and 

breed type of the cows as most of the households in the present stud y had local cows but in case 

of Negussie (2006) lincling most of the households rear crossbred cows. 

As other small holder milk producers in many pm-ts of the country. milk producers ot" Enclerta 

district were Llsing traditionally prepared and plastic materials bought from the market to handle 

and store milk and milk products. Kordo for milking, Oefllo/c1ay pot for milk storing for 

fermentation , Kucho/clay source, Hamham/plant source ancl Kordo/plant source for butter 

handling. Kueho/clay source for ghee handling were the common traditional utensils found in the 

present study. And respective use of plastic materials was also observed in the study area. 
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Ayenew ef al (2009) reported that dairy farmers in North westL:rn Ethiopian high lands were 

using difTerent milk utensils for collecting, storing and processing milk where most of the per­

urban producers used local materials gourd and clay pot and the producers in urban area more 

(83%) used plastic utensils and the rest (17%) used aluminium utensils. Tesfaye (2007) and 

Belete (2006) also found milk producers using traditional materials for milk handling. storing and 

churning in their respective study areas in Amhara rcgion. 

Smoking oj" milk and milk products utensil s was a common rracticc in the present study area. 

Milk producers had different reasons for smoking milk handling and storing utensils. The major 

reasons forwarded were: for good flavor of the product. lor longer shelf life of the products, to 

have reddish color butter and to have attractive odor butter in order of importance. Practices of 

milk utensils smoking was also reported by (Adebabay, 2009; Kedja, 2009 and Tesfaye, 2007) in 

Bure, Meiso and Metema districts respectively. 

The milk utilization pattern in the present study was (8.45% for household consumption, 63 .02% 

for fermentation , 14.12% for calf feeding and 14.37% marketing). This result "vas in agreement 

to the report of Abera (2008) who fund that milk thc allocated la r consumption (10%) and for 

sale (15%) in Kuyu wereda of' Oromia regional statc. But the proportion or milk allocated for 

consumption in the present ,tudy was quite smaller than the linding by Tes[uye (2009) in 

Metema district (23.3%), On the other hand milk allocated [or fermentation in this Jinding was 

similar to Metema district (63.2%), but the milk allocated for sale in the present study is higher 

the finding in Metema district (0.4%) in the same study. This difference may show, fresh milk 

sell is more accustomed in the people or there may be beller market access for whole milk in 

present study area, 

In the study area milk derivatives such as butter milk, cheese and why are used for human 

consumption only. Whereas study by Aclebabay (2009) in Bure and Tcsfaye (2007) in Metema 

reported that part of these milk derivatives ,",vas given to animals. This may show the greatest 

value given to sLlch milk derivatives as human food in the prcsent stuciy area. 
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Fermentation of fresh milk was the only way used as a starting point lor (;onverting milk to other 

milk products in Enderta district. Frequcntly proccsscd products wcrc wholc milk to fermented 

milk. fermented milk to butter and butter milk and boiling of butler milk to why and cheese. And 

processing of butter to ghee was less frequently practiced in the arca. Frequently processing of 

fermented milk to butter and butter milk was reported by Tesfayc (2007) and Ayenew el al. 

(2009) in Metema district and North western Ethiopian high lands respectively. The unfamiliar 

practice of processing butter to ghee in the present study may bc related to the high demand of 

unprocessed butter (sour butter) for cosmetic purpose in the study area. so farmer sell the butter 

unprocessed. Milk producers in the study area. forwarded two main reasons for processing milk 

to other milk derivatives. The tirst reason was the desire of butlcr because of its multifunctional 

value in their community and the second reason was lack or market lor fre sh milk . Desire of milk 

derivatives was reported as a reason for processing mill in Mctcma district. Lemma el al. (2005) 

also reported that fanners in North Showa 7.one Oromia region rely on traditional technology to 

increase the storage stability of milk and milk product s cithcr by converting the milk to its stable 

products like butter or by treating with traditional preservatives. as cooling systems are not 

feasible because of lack of facilities. O ' Mahony (1988) also reported high ambient temperature, 

small daily quantities of milk produced, consumer preference, the improved keeping quality of 

fermented milk and the type and capacity of the locally available processing materials and 

methods as reasons for smallholder milk processing to be based on fermented mille 

The procedure or churning identified in the present study was similar to the reportcd procedures 

of churning in other parts of the country which were re ported by Iklete (2006) and Tesfaye 

(2007) all reported the first step in processing butter was the storagc or whole milk in fermenting 

pot some days letting to ferment depending factors likc tempcrature and milk volume. 

In the present study. all milk producers in Enderta distri(;t apply boiling to increase the shelf life 

of whole milk , smoking of butter handling utensils to increase shelf Ii Fe of butter, proper "vashing 

and smoking of yoghourt utensils to increase the shel f life or yoghourt. They also use spicing 

together with boiling to increase the shelf life of butter in the form or ghee. Adebabay (2009) 

reported smoking (for milk and yoghurt), spicing (lor cheese and ghee). and washing (for butter) 

in Sure dstrict to increase the shel f life or the products. Aycncw el al. (2009) also reported 
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smoking of the container. and boiling of fresh milk. refri gerator and coo ling by putting the 

container with milk into a cold-water were the methods used to preserve fresh milk and spicing 

for buller and cottage cheese in North western Ethio pian high lands. 

In the present stud y the se llable dairy products idcntified during the study period were whole 

milk and buller tha t were fo und to be market through in formal way. 13utler was the most 

marketable dairy product in the di strict. !\debabay (2009) found simil ar result in Hure district. 

w here milk and butter were marketed mai nl y through inlclITnal marketing sys tems . Debrah and 

A nteheh ( 1991 ) also reported those rural da iry farmers loca ted w ithin 20 km distance from Addis 

Ababa se ll less milk and more butter and cheese. 

The only se ll s outl et fo r whole milk fo und in the present study was farm gate whereas for butter 

the sells outl et identified were farm gate and market place . For whole milk the modes of payment 

were cash and cash in contract while ,vas cash the modes of payment fo r butler. !\debabay (2009) 

reported farm gate/homestead. market place and door to door de li very were the outlets for whole 

milk. Tefaye (2007) re ported farm gate, market placc and del ive ry to customers as outlet for 

bUller in Metema district T he absence of door to door delivery system in the present study may 

be re lated to the custom or the people in the study a rea. As obse rved during thc data co llec tion 

door to door delivery sys tem were not praeticcd for both marketable dairy commoditi es. This 

shows milk producers in the study area do not lose money and time by del ivering milk and butter 

to consumers. 

The pnce of butter at farm gate was higher in sedentary li vestock production system than 

transhumance production system. This dillerence may be due to less demand of butte r in 

transhumance production system, because in transhumance li vcstock production system. most of 

the people ma y have the ir own milking cows. The market channe l or whole milk in the present 

study was very short unli ke the market channels found in othcr parts or the country. This may 

show trading o f' who le milk is not common in the s tudy a rea . The market ehllnnel of butter found 

in the present study is however s imilar to buller channc ls fC)LlIld in oLher parts or the country. For 

instance Sintayebu ef 01 (2008) and Tcsfaye (2007) reported similar marketing channel lor butter 

in their respective stud y areas . 
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The major cons tra ints o r mil k production repo rted in thc present s tud y were feed cost. seasonal 

shortage o r feed. di stance to watering po int. water impurity. and unava il abilit y o f' 1\1 service on 

time, di stance to hea lth services and eonlli c t with ne ighbors. O IT these prob lems di stance to 

waterin g po int and eon[]i c t with neighbors were the majo r probkms in lranshurnance productio n 

system. 'f hi s Vias might be to the cattle movcment manageme nt in transhulll ance production 

system (cattle move to search leeds apart the watering point and move to the border areas with 

o ther di stric ts or regions. As a result they are faced to wate r scarcit y and conflict "vith neighbors. 

Emebet el at (2003) reported that the instituti onal constra int s, Po li cy-re lated constraints and 

teclmica l constraints responsi ble fo r such low prod ucti vit y arc revo lved around th ree [actors : 

Such as reed ava il ability and quality: seasona l quantita tive and qua lita ti ve ked shortages. and 

Poor Livestock hea lth and Low genetic poten ti al lo r mil k prod ucti on and unavailability of suppl y 

of improved genotype poor veterinary hea lth carc and managemcnt. Many other literatures 

indicated teed shortage, and poo r veterina ry sc rviccs mil k producti o n arc constraining in 

Ethiopia . For instance Sintayehu (2008) repo rtcd ava il ability and costs or lecds constrain clairy 

production in Shas hem enne- Dilla area. 

The majo r constra ints of mil k and butter marketing reported in the present stud y were shortage or 

market fo r who le milk, seasona l fluctuati on of price low pri ce durin g lean demand periods 

(fas ting peri ods) and peak producti on (September to December) and adulteration of milk . 

Shortage of who le mil k market was more seri ous Cor the househo lds who had crossbred cows 

than the househo lds w ho had local milk s tock. This is because as the househo lds who had 

crossbred mi Ik stocks produce mil k to ex tend ed peri od or than to those who had onl y loca l cows; 

thi s may ma ke the househo lds w ith crossbred stock to bc a f"l'ccled w ith product market sho rtage 

than the ho useho lds wi th o nl y loca l mil k stock. T he othcr probablc reason as some milk 

producers reported was a lso the lack of interest to convert m i Ik li'Oll1 crossbred cows because of 

less market preference to the butter from crossbred cows. ll o ll oway e/ al (2002) reported the 

reason fo r low marketable milk products as limitations on the poss ibi liti es or ex ploring distant 

but rewardin g markets due to high transacti on costs ar ising l'ro111 transporta tion and high 

0pPol1unity cost of labor involved , dependable marketing sys tem is not yet deve loped to market 

milk and milk products, producers and consume rs are spatiall y separatcd ; most producers are 

{-ound in the rura l areas while consumers or pro titable markct is fOllnel in urban areas. Market 
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infrastructures and marketing facilities are not well developed in the country. Sintayehu el al. 

(2008) reportcd discouraging seasonal marketing systems as a constraint in Shashel11cnne - Dilla 

area. 
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6. CONCLUSION AND RECOMMENDATIONS 

I n both livestock production systems (transhumanec and scdcntary Ii vcstock production systems) 

local cattle were reared primarily to have draught oxen whereas crossbred cattle were reared for 

milk production. Local cattle management in the transhumance livestock production system has 

an impression to hold large heads of cattle per household. livestock systcm where cattle are 

trekked to long distance of watering point, watered less frequently. housed in a way the animals 

exposed to extreme climatic conditions vvhen moved to the lowlands. Milk producers owning 

crossbred cows moisturize the straw with traditional brevvcry by-product ·· /\lella· ' to increase 

intake; they also forwarded the lack of knowledge to usc othcr crop residuc treatmcnt techniques . 

Farmers ' awareness on the usc of improved dairy cows is hccoming increasing and many of the 

farmers that own crossbred cows had the objective 01" expanding their dairy farms. Ilowever, 

dairy production and marketing in the area was L:onstrained mainly by high feed cost especially 

reponed by milk producers with crossbred stock , feed shortage. inadequate and inefficient Al and 

animal health services and conflicts in use of conu1lllllal pasture lands (predominantly reported in 

transhumance livestock production system), price nuctuation , demand f1uetuation and 

adulteration. 

In line with the survey result and the above conclusion the following recommendations are 

forwarded: 

,.. The cattle management practice in transhumance production system had altitudes towards 

larger herd size and had poor husbandry practice. Thus education/trainings on improved 

husbandry practices and awareness creation on the importance of quality than holding 

large heads o/" ealtle should be provided. 

,. In the study area the feeding practice of local cattle was year round communal free 

grazing of natural pasture, so this type of feeding could reduce the productivity of the 

grazing lands and exposed to erosion and soil degradation leading to serious feed shortage 

in the district. Therefore. the district Agricultural and Rural Development office should 

have to introduce recommended grazing land management strategies like rotational 
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grazll1g. area closure by changing the attitude of the farmers to apply cut and carry 

("c eding system a nd conserve grasses in the form 0(" hay fo r the critica l feed shortage 

times. 

,- Milk producers sho uld bc supported "vith strong extension se rvice by way o f introducing 

improved da iry techno logies. improved !Ceding me th ods and improv ing the quality o f 

ava il able croup resid ues like urea straw treatment. hlrthcr resea rc h to establi sh Straw­

"Attela" ra ti o in feeding cattle will a lso have Illuch he lp in improv ing the util izati on 

efficiency o r the feed s tu ffs . 

,- I f dairy producti o n is to be deve loped in the di stri ct. the ma rket outl et lo r the product has 

also to be organi zed. Pri vate sectors should be encouraged to co llect milk rrom the area 

and bring it to Meke ll e zone where the demand [or who le mil k is very hi gh. 

>- Mil k producers especiall y those ovvning crossbred da iry calli c should be trained on 

sanitary production cond itions to minimize the alarming ly incrcas ing di sease incidences 

like mastiti s . O n the other hand a so rt o r awareness creati o n mechani sm should be 

introduced on proper handling of milk and milk prod ucts so that producers will be 

encouraged to adopt hygienic producti on sys tems. 

>- Adulterati on o r marketable dai ry products was pointed out as a pro blem in the distri ct. 

The concerned government body sho ul d int rod uce regula to ry and cont ro l mechani sms to 

deter such practices. 
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8. ANNEXES 

Annex I . Qucstionnail'c survey 

Region 

Study area, 

Tabia 

Date of interview 

Name of intervievvee 

Name of the respondent _ 

Sex A, male B, male 

Age or the respondent 

Position of the respondent in the famil y , 

A, Household head B, Family member 

I, Houschold dcmographic Chal'actcl'istics 

I. Household head 

Sex(Tiek one 

box) 

Male Female 

Background 

Background: Whcre A. Far'mer' B. Mcrchant C. Govcnllllcnt cmployee D. Other' (specify) respectively 

2. Age of household head ___ _ 

A. <30 B.31-40 C.41-50 D.51-60 I,:. >60 

3. Marital status of the household head 

A, Married B, Single C, Widow D. Divorced 

1.4. Educational level of the Household I'lead 

A. lIIiterate B. Elementary school C. High school D. diploma and above respectively 
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E. read and writc 

4 . Family size, age and level of education. 

Family members No. Level of education . 

Children 

Males .::: IS yrs 
. 

Females .::: 15yrs 
---

Adults 
--- . 

Males 15-30 
. -

>31 
. 

Females 15-30 
.-

>31 

Level of educatIOn: A. Ilhtenlte B. Elementary schoo l C .Ihgh schoolD. diploma and above l'cspectively E. 

Read and write 

5. The main source of income (please rank 1-3 in a descending oreler). 

Fresh milk sale Milk products Other livestock Crop production Other (specify) 

sale (speci fy) production 

Rank 
- -- -" -

6. Landholdings (ha) 

Land use Pri vate(ha) Communal(ha) Con(ractecl(ha) Rented out Total 

Crop production 

Grass land 

Forage land 

O(her(specify) 

7. Livestock holding and catt le herd structure 

Cattle class Number and breed type 
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Local Cross Exotic 

Friesian Jersey Other(sp 

ecify) 

Male calves< 1 year 
----- - -- - --Female calves< 1 year 

---- . - - - --
Heifers 

- - - -----
Bull 

---
Oxen 

- --
Dry cows 

Lactating cows 
. -- .. - - ---

Pregnant cows 
---

Sheep 

Goals 

Camel 

Mule 

Horse 

Donkey 

. Chicken 

Beehives 

8. Reasons for keeping cattle (rank 1 to 3) 

Reasons Rank 

Local Cross 

milk production 

meat production 
_ .. 

Draught 

Other (specify) 

-- -

2. Experience and household labor distribution in dairying 

1. Experience in dairy farming _____ .___ _ yea rs. 
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2. Do yo u recc ive any he lp li·om government or non-govcrnmcnt organi zati on on dairying? 

A. Yes 

B. No 

If yes, what type of help? _ 

3. How do YOlI get in fo rmation on da irying most o[ the timc? 

A. From Radio 

B. From cx tension agents 

C. Other (spec iey) 

I) . I do not havc informat ion 

4. Did you get any [o nnalt rai ning on da iryi ng? 

A. Yes 

B.No 

[I' yes. fo r ho\" long did yo u take the training? __ _ 

A. for a few days 

B. fo r a few weeks 

C. fo r a month 

If yo u got formal trai ning wo uld you please mention the concc rn of" thc tra ining. 

A. on breed ing of da iry cattle 

13 . on reed and feeding management of dairy cattl e 

C. on mil king, mil k hand ling and processing 

0 , on ca lf rearing and hea lth care of dairy cattle 

E, on genera l management of dairy cattle 

F, other (specify) ___ _ 

5. Do you think that you have improved your knowledge on dairy ing fro m the training? 

A. Ycs B, No 

[f no what do you thin g is the reason? _ 

6. When di d yo u s tart keepi ng crossbred milk cattl e? 

7. Source of crossbred he ifer(s): A, The use of A I 11, Purchase of" cross breed bull 

C, Purchase of cross brced eow or heifer D, Purchase of" pure exo tic cow/heifer and then 

crossbred with loca l bull E, Purchase of pure exoti e bull anclthen crossbred with local 

cow/heifer F, Other (specify) 
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8. Advantage and disadvantage or keeping crossbred cattle cOlllpan:d with loca l cattle (rank in 

decreasing order) 

Advantage Rank Disadvantage Rank 

- - .. -. 

. 

. 

.. 

--- ---- - ._- - -

9. Would you carryon keeping these crossbred cows in the ruture? 1\ . ycs B. No 

IrNo, why? __ . _ __ _ 

II' Yes. why? 

3. Cattle husbandry 

3.1. Housing 

I. How do you house your catt le? 

Breed Class of cattle and housing types in dry and rainy seasons 

Calves Heifers lactati ng pregnant dry Bull 

cows cows eows 

DS RS OS RS DS RS OS RS DS RS DS RS 

loca l 
--- -- . . -- -

eross 
.-- . - - --- --- -

Exotic 
-- -HOUSing lype: A. Enclosure wnhout shed B. Enclosure With shed C. Improved barn D. In fam ily house 

Where, DS= dry season and RS = rainy season 
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2. What is the house made from? 

Parts of the hOllse Type 

Local Cross 

Roof 
- - -- - .- - ---- --- ------.---- -

Wa ll 
.- .-.- ---- -----

Floor 
r'-- Typc: A. rcprcsclll s for Corrllga lcli Iroll B. Gnlss 

,- ------- .. - C. Wooli. () COIll"rel(' E. S iolic F. Mild G. Olher 

(specify) __ _ 

3. When do you house your cattle? 

A . All the time 1:3. Only at ni ght C. other (spcei fy) 

4. Do you have any connict with your neighbors because of yo ur ca ttl e? A. Yes B. No 

5. Ir yes, what do you think is the reason? ___ _ 

6. Frequency of cleaning the barn and dung utilization? (Tick one or boxes) 

Frequency of cleaning Dung utili zati on 

Once per day No usc 
-_.- - _._-------- ---"- -_. 

Twice per clay As cow dung cakc 
r--::-::-:' . ---_. - .. 

Three tImes pcr clay For soi l fertili zation 
- ------- .-

More than threc Other(spcci i"y) 

times 
_ ._----- --_.- . . -

7. If you dispose cattl e clung, how cl o you dispose it? A, Draining system R, labor 

C, other (specify) _______ _ 

8. Do you sell the animals' dung cake? 

A. Yes 13 , No 

9. [f yes. where do yo u usually se ll the animals dung cake? 

A. At the farm gate H. On the nearby markct 

10. What is your labor source for your dairying? 

C. Other (spcci l)f) 

A, Famil y labor B. I-lircdlabor C. 130th 0 , other (spcei f)f) 

I I. When is your hi gh labor demand? 

A. c1uring the peak of lactation 13, during hay harvest C. during cow dung preparation 

D. Other (specifY) 
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3.2. Feed and Feeding 

I. What is the feeding practice or your catt lc? 

A. Free grazing (ru lltime) 13. stall feeding 

C. grazing '\'stall fecdi ng D, Other (specify) 

2. If your cattlc graze, for how long they stay in grazing (hours per day) in different season? (put 

gazing hours) 

Breed Class of cattle and grazing hours Ida)' 

Calves Heifers lactating pregnant dry 

cows cows cows 

OS RS OS RS OS RS DS RS DS 

local 
- --- - . 

cross 
-- -

Exotic 
- -

'Where: DS= llt·y season RS= Ram), season 

3. Do you grow improved feed for your cattlc? A. Yes 

If yes. what are they? 

n. No 

RS 

--

A. Grass B. Forage legume C. Tree 

-

-- -- . 

.--

. _- .. - -

- - + --

I f no, what are your major rcasons for not growing animal feeds? 

A. Insufficient land 

B. Insufficient labor 

C. Insufficient inputs (seed. fertili zer, and cash) 

O. Labor shortagc 

104 

-

-

Bull oxen 

OS RS OS RS 

_._ - - - - -

.. ---

legume 

_.-

. . . ----
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4. Which crop residue do YOli feed for your cattle? (Tick onc or ma rc boxes) 

Crop reside Rank 
----

Tcf-Tstraw 

Barlcy s traw 
-- 1-------

Wheat straw 
-.- -

Maize stalk 
--

Other (specify) 

5. Do you have practice of treating crop residues to improve utili zati on? A. Yes 13 , No 

[[yes, which crop residue do YOlilisualJy treat and what type of treatment do you lise? 

I. 

2. 

~ 

.J . 

--_._--- --- -- -- ----- --

I r no what is the reason tor not treating the crop residue? 

6. What is the main daily feed given for your cattle? 1\. Crop residue I~. Concentrate C, Other 

(specify) 

7. Do YOli buy any feed [or yo ur cattle? 

A . Yes 

B.No 

8. I [ you buy, wo uld you mention the average price of purchased feeds? 

Feeds (Tick Birr/qt Source 

purchased feed) 

I.H ay 
._-- . -- -

2. Green grass 
------------ - --

3. Noug seed cake 
-- - ---

4. Wheat bran 
- -- ---

5. Salt (Nacl) 
----- --. 

6.Crop residues 
'------ -
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--- -- -- ---
7.Formulated ration 

-
8. Bone meal 

- -

9.poultry litter 
- --~- -

I O.Atela (residue of -- -- -- ----

local bire) 

II.Other(speci fy) 
--

- . . SOlll·CC: A. rrom pnvate lI·aders B. rrom the IIIdllstncs C. Other (speedy) 

9. For what c lass o rcallie do yo u suppl y with reed suppkm<.:ntlTlost o rthe time? (fo r more than 

one ansvve r tick the boxes) 

- - - -
Classes of cattl e Special Amount of Frequency of Type of 

attention supplement reed supplementing feeding 

given for offered (kg/day) 

(rank) 

Loca l 
- -- - --- - .--- --

I. calves 
._------ ------

2. heifers 
-- . - - - --

3. lactating cows 
-- - _ .. - -

4. pregnant cows 
1-::----- __ 0-_- _ - - -- -_ . ---

5. dry cows 
-- -

6. bu ll s 
.- - -- -----

7. oxen 
- ---

Crossbred 
- ---------

l.Male ca lves 
-

2.Female calves 
------- -

3. heife rs 
---- .. - -- - ... _ .. 

4. lactating cows 
1-. --- - --

5. pregnant cows 
- -- .- - - - --

6. dry cows 
'---_. -- ---. -----
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,-_.- -- -- -c- -
7. bulls 

____ ___ 1 _~-~--J_----~------

T y pc or rccding: A, individual reeding 13, group rccdinj! 

F1'cqucncy ofsupplclllcnting: A. once B. twice C. Threc tillll'S 

10. I f yo ur feeding is g roup feeding how do yo u group the anim als? 

A. Age group 13 . Sex group C. Breed group 

D. Reproduction status within females (i.e lac tating stage , late pregnant and dry) 

I::. . Feeding all classes together F. Other (specify) _ .. 

II. If you feed your cattle through fe ed trough how do you handle the feeding trough and feed 

leftovers? (Tick one box) 

Frequency of c leaning the Use of the le ftovers feed 

feed trough 

Once pe r day Reo ffering to thc animal 
.- - - - ~ -

Twice per day Removing and mix ing in 

dung to prepare manure 
._- - - .---

O nce in two days Throvving as waste 
-- -- ----

Other (spec ify) Other (specify) 
-- ----.--

3.3. Watering 

1. Source o[wate r at di f ferent season of the year (Tick in one or more boxes) 

Water sOUl-ce Seasons 

Dry Rainy Year round 

pipeline 
_.- -

nearby ri vcr 
-

Pond 
- - - -- _ .. 

Well s 
-_. -- - .-

Others 

2 . Jf you use pipeline, what do you provide for your calli e whcn there is pipcline watcr cut off? 
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3. If you use water source from river. pond or \NeIl. do you uSliall y Imnsport the water or bringing 

the an imals to the rivers. pond or well? 

A. Transport the water 

B. Bringing the anima ls to the river or pond 

I f yo u take your dairy callie for water what is the average distance 10 the watering point? A, < I 

B.1-4kg C.4-IOkg D.> IOkg 

4. How freqllentl y do you provide water for your callic') 

Breed C lass of cattle and watering frequen cy 

Calves I-lei fers lactating pregnant dry Bull oxen 

cows cows cows 

0 R 0 R 0 R 0 R 0 R 0 R 0 R 

local 
------------ - -_.- - ---

cross 
---- - - - -- - .- - - - - I- --

Exoti c 
- - . - __ L _ 

\Vherc: D= dry scaso n R= Rainy scaso n 

Frequcncy ofwatcring: A. rree access B. once pcr day C. twice per day and D. once pcr two days 

5. 110w do YOll water your dairy call ie? A, through indi vidual watcring trough 

B, through common watering trough C. other (specify) 

6. How frequent you clean the watering trough? A_ oncc per da y 13 , Twice pcr day 

C. Once per two days 0 , < once per two days 

3.4. Breeding 

I. Do you have Practice of estrus detection? 

A, Yes B, No 

2 . What is the means of callie reproduction YOll usc? (C ircle on thc altcrnatives YOll lise) 

A.AI B. Breeding bulls (natura l) C. both I). Othcr (spcc ify) 

3 . If you use AI. II'om wherc do you get the servicc? 

A. Government employed technicians B. NGO ' s 

C. Private 0 , Others (specify) 

4. Which method do you pre/"cr and why? 
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A. Natura l (bull se rvice) 

13 , Artificial inseminati on 

5. What is your problem in relation to A I? 

A. Shortage o f the serv ice 13 , Unwill ingness of A I techn ic ians 

C, Other (specify) ____ . ____ _ 

6. Do you have your own breeding bull currently? A. Yes B. No 

7. If yes, breed type 

8. If no, what is your source for the bull? (Tick on the boxes) 

Neighbor' s bull 
.-

Communal bull 
-----

Unknown bull 
_.-- -

Other (spec i f'y) 
'--._- - -

9. What is/are yo ur c rite ri a to choose your replace men t brced ing hull /clai ry cow? 

10. Do you have any plan to improve the reproducti ve perfo rmance o r yo ur dai ry herd? 

A, Yes B, No 

1 I . If yes, how (specify the me thod you think to improve yo ur clairy he rd) 

12. Have you ever practi ced culling your dairy cattle? A, Yes 13 , No 

13. If yes. what is/are the main reason of culling and your priority o f cull ing l'or cash? (Tick) 

Reason of culling Rank Priority of Rank 

culling fo r cash 

Disease Milking cow 
- - -

Age Bull 
-- - - '-'--

Infe rtility I-Ie irer 

Low milk yie ld Male calves 
-- ... 

For cash lPC"!.1C Female calves 
-_.- --- - -

Feed Pregnant cow 

Shortage 

- - - --- -- . - - - - - - - -
Others (specify) 

---------- --- .. .-
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3.5. Calf Rem'ing Practices 

I . Do you wean your caW? A. Yes B. No 

I f yes, at what age do yo u "vean the cal r (in months)? 

Local A. Malc B. Female 

Cross A . Malc 

Exo tic A . Male 

n. I;emale 

13. Female 

I f yes. w hich type of weaning do you exerci se') 

A. Isolation and herding scparatel y B. Protection from sucking without iso lation 

C. Other (specify) ___ . 

I f yes, explain the reason why yo u wean? 

A. To get more milk B, Prepare the cow for mating C, Give rest timc for next ca lving D. Others 

(s pecify) 

2. Method of mil k feedin g lip to weaning: 

A. Bucket fecding B. Part ial suckling 

C. Unrestricted sLlckling D. Other (specify) _ 

3. Do yo u provide colostruills for your newborn ca ll'? /\. Yc ' 13. No 

If no. why. 

4. 1:01' how lo ng is the newborn calf su pplied w ith milk ( in mo nths)? Male 

5. Do you provide supplementary feed to newborn ealrtill they start graz ing? 

A. Yes B, No 

If yes, mention the type of feed and form of feeding? _ 

6. After weaning, what do you do with male calvcs? 

A. Sell B. fatten them C. as sire 0 , other (specify) 

3.6. Milking 

1. Milking method: A. hand milking B . machine milking 

2. Type o r milking practices 

A. Milking without suckling B. Few suckle beforc and a ncr milking 

C. Suckling before milking only D . Others (spccify) _ 

3. Do you wash udder ofmilkillg cows? A. Yes 13 . No 
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I r yes. when do yo u do it '> A. Befo re mil king B. Afier milki ll g C. Ik fore and after milking 

4. Use of towel : 

A. Use o f indi vidual towel 13 . Use of co llective towel C. O ther (spec i fy) 

3.7. An imal hea lth service 

I . Major dairy cattl e disease in the area (Rank them) 

Local name Common name Tradit iona l control Rank 

measure. if any 

1--' ._._------ -- - - ---
-.. -----. - . -- .-

------- ' .. - -
- -- ~--. - -

.-_ .. - . - ... 

- ~-- -- - -- -- - - -- --

----- _.-- -- - - ----

2. How many animals do you lose the las t one- year (20 10-20 I I) because o r di sease? 

C lass cattl e type Total 

loca l cross exoti c 

1. calves 
------ --

2. heife rs 

3. lactating cows 
--- - -

4. pregnant cows 
- -

5. dry covvs 
- . - . 

6. bulls 
1----_ .. -

7 . oxen 
- --

3. Do you have access to animal health services'> A. Yes B. No 

4 . Ir yes. who has been g iving hea lth services lo r yom dairy catt le'> 

A. MoARD B. NGos C. Other (specify) 
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4. Mill< production, utilization, handling, proccssing and markcting 

4.1 Milk production and l'cpl'oduction pcrformancc of cows 

I . Reproductive performance of cows 
- - - _. - _.-

Type of cattle Reproducti ve Performance 

AFtvl AFC (month) CI 

(months) (month ) 

local 
- - - - ---

Cross 
._ --._----

Exotic 
--

2. Milk yie ld and number oi" rnilking per day fo r milk cows 

--- -- -
Type or No of I.actation pcrfonuancc 

- . 

cattle milking per Daily milk yield(U) 
---'--' . 

LactatIon 

day Length 

(month) 

early mid I 
-,--

ate average 
--- --

local 

- - --

4.2. Milk pl'oduction and utilization at houschold Icvel 

1. Daily milk production orthe lIB and daily milk allocation I'or difT<.:rent purposes 

Type of No of Total milk production Amount used for 

milk cows per day of the farm 

cows ( liters) 
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Mini Maxi Avera I-lome Calf 

mum mum ge consum t·eedino 
'" 

ption 

Local 
- - -

Cross 
------

Exotic 
--

2. Mi lk products produced per week (In kg)? 

-
Milk Quant ity Quantity Quan tit y 

products produced/week consumcd at markctcd 

1-1f-} level 
- --- --

Butter 
-- ------

Cheese 

Yog1ll1 
-----

3. Rank dairy products in order ofprefercnce for HH consumption') 

(First product in the li st being the most preferred one) 

4.3. Milk handling 

I. Whatulensils do you use for handling ancl storage or: 

Liquid milk _________ . 

Yogurt; _ _____ _ 

Butter: ._---------
Cheese: 

Ghee: 

2. Do you practice smoking ormilk vesse ls? A. Yes 13. No 

3. If yes. what is the purpose of smoking? A. For good flavor 

B. For longer shelf life of the products C. others (specify) 
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4. What products/plants do you use ror smoking milking utensils? 

Milking utensils Product/Plant used for s1110k ing 

Local name Scienti fic name 

- --- - -- - - --
- - - - - .. 

- - - -

--- -

5. How frequent ly do you clean your milking equipments? A. Oncc pc r day B. Twicc per day 

C. 3 times per day D. Others (specify) . __ 

6. Water source used to washing milking equip111ents? (Tick the alternatives you use) 

Water source season 

Dry Rainy whole year 

pipe line 
-- .-

Rain 
._- - --

Wells 
-- --

Pond 
._-_._----

River 
-.---

Others (specify 

7. Do you use saniti zers for cleaning milking and milk handling equipments? A. Yes B. No 

8. If yes. please mention the type of sanitizers you use 

9. for how long do yo u keep milk and milk products without spoil age') I\nd what methods do 

yo u use to increasc the shelf life o f the following? 
-

products Average shel f life in method 

days 

Dry Wet season 

season 
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--- - -I.Milk 
-
2. Yoghourt 

3. Buller 

4.Cheese 

5. Ghee 

6. Buller milk 
-- - - --- - - - -

7. Why 

6. Others (specify 
- -- .-

Method: A. s lIlol(lIlg 1I111i, vessels B. boiling the product C. Sa ltill ~ D. Other (specify) 

10. I-lave you a problem or spo ilage of" milk and milk products? 

A. Yes n. NO 

I I. I ryes ,",vhat are the reasons? 

A. lack of market B. Excess Product C. Poor conditions of handling and storage 

D. Others (specify) _. _____ _ 

4.4. Milk processing 

I. Do you process milk? A. Yes R. No 

2. Ir yes. what are your rcasons to proccss milk? 

3. If yes . indicate the products you process. 

No Processed products Tick Rank 

I Fresh milk to yoghourt 
- .- . - - ---

2 Whole milk to cheese 
- --- - - -

" Fermented milk to butter and butter milk j 

- - -- - - . 

4 Butter milk to cheese and why 
-.---- - - -

5 Other (specify) 
- . - - - -

4. What is the vo lume of /crmentcdmilk churned to produce butter at a tim<.:') 

Type orcow Amount of mi Ik Amount or butter 

milk churned at a time (It) produced (kg) 

Local 
._-_ . 
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:::----- --,- _. - .. _- - - -
HF cross 

r-;-- -----j---------- - I- ----· -
Jersey cross 

Other(specify) 

5. What type of materials do you lise for processing? 

Frequency of Materials used 

Processing processing per 

week 

Churning 

Cheese (Ayib)making 
-

Ghee making 
- ----- - - - . 

Others (specify) 
.. . . .. .. .. I' rCllu cncy 01 proCl.'sslIlg: A. Oncl.' B. 1 wlce c. 1 hrce tllnes D. Oth e r (specd y) _ 

6. Do you practice adding of products/plants to milk and milk products during processing? 

A. Yes 13. No 

7. If yes indicate the fo llowing: 

Products Product/plant added Reason of adding 

Local name Scientific 

name 

Mi lk 
-- - "-- -

Yoghourt 
_. - .. - _ .. -0-

Butter 
--.- - 1--'_- -. - - . - - -

Cheese 
_. --- -_. 

Ghee 

~tter milk 
- - - - - --

-- - - - -.-

4,5, Dairy product mar'kcting 

I. Do you sell Fresh milk? A. Yes B. No 

2. Do you sell butter? A. Yes B. No 

3. Ifno, Why? _ .. 
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4, If yes lill the following table: 

Sales of milk and milk products and prices during the study period 

No Descri ption Wet season 

Outletl outlet 2 Outlet3 

1 Raw mill{ 

sa lcs outlet 
--

Reason [or choice of outlet 
.-

Buyer type 
-- ._-- -----

Qty/day or week in litter 
------~ -,- ---

Price/unit (birr/litter) 
----

Mode of payment 
-

2 Buttcl-

sales outlet 
- - -- - -

Reason fo r choice of outlet 
----- -- -

Buyer type 
--- -- - -

Qty/day or week in Kg 
--- - - - ----

Price/unit (birr/Kg) 
._---- .. .. ----

Mode of payment 
---- ------Codes for sa les out let: A. I-arm gate (homestead) B. Market place C. De livery to buyer 

D. O ther (specify) _______ _ 

Codes for mode of payment: A. Cash B. Cash in advance C. Credi t D. Others (spec ify) 

Codes for buyer type : A. Consumer B. Trader C. Cater ing shop B. Organization 

(Hosp ita l/school/hoste l) E. Collection point of /private/Cooperat ive en terprise 

F. Others (specify) .. 

Reason for choice of outlet: A~ Good price 13 = Short di stance C = Re liab le c li stoiller 

J)~ Mode of payment 

5. At which season/months. the pri ce li'OIr. the sa le of mil k and milk products tends to increase or 

decrease') (Rank the type of product you sa le frequent ly) 
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No Products High priced Season Low season Rank 

and/months and/months 

1 Milk 
.- -- - .. --

2 Butter 
----- -- - - - --- ---. Cheese -' 

- --- -- ---------
4 Yogurt 

-- .. -- - ----
5 Buller milk 

- -- - - - - - .-
6 Ghee 

----. -----
7 Why 

- .. -Codes for months: A. Sept. 13 , Oct. C. Nov. D. Dec. E, January I· , I·cb. (' , March II. Apr. I. May L, June M, Jul y 

N, Aug_ 

6. For wha t purpose do YOllmostly use the money that you get from the sale of milk and milk 

products A. Farm inputs B. Farm improvement or expansion c:. i-'<lr household dcmandmeeting 

D. Other (spccify) 

7. Would yo u mention the distance in 1(111 and [he transport cost or milk and milk products se ll 

(for a double trip of a sell)? ____ Km, Girr 

8. Is there any period that you have problem of marketing your mi Ik and milk products? 

A . Yes B. No 

8. If yes, which months? A. Fasting months 13. In any month of the year (specify) 

C Other (spccify) _ ___ _ 

9. Which cow's milk is prefcrred by the consul1lcrs? A. jersey crosses' B. Ho lstein Friesian cross ' 

C jersey. D. Holstein Friesian E. Other specify 

10. Do you know why they preferred milk from this species? A . Ycs B. No 

11 . If yes, what are the attributes prcferred? 

A. The co lor orthe milk 13. The fat content oJ'the milk C. OthL:r (spceiry) 

12. [s there any significant price difference in the milk or eross-brecd and local cow? A. Yes 

J3. No 

13. If yes, please indicate ii-om which type of milk YO Li get the hi ghest pricc 

A. From local in genera l B. From HF crossbreed C From .krsey crosses 

D. Other (specify) __ _ 

14. Is there any mil k taste difference between cross bred and local cow? 
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A.. Yes B. No 

I r yes, which type of cow milk has the best taste? 

A. HI· crossbreed B. Jersey crosses C. Local D. Other (specify) 

IS. Has any of your milk intended for sale been rejected because of"poor quality? A.. Yes B. No 

If your answer [or question number IS is yes. how frequently') 

A. 3/4 o f" the time B. 1/2 o f" the time 

C. \/4 of the time D. Others (speei fy) ----------

16. Which milking or milk product is mostl y rejected') 

Ftequently 

rejected 

milking 

Morning 

milking 

Mid day 

milking 

Evening 

milking 

Tick Reason Mostl y 

rejected milk 

products 

Bulter mil k 

Butter 

Cheese 

Tick Reason 

. --------- 1 

S. Constraints of dairy cattle husbandry, l1"~il k production, handling, process ing and marketing at 

household level 

5_1. Major pl-oblems in relation to cattle husbandry? 

I . What are your major problems in relation to housing and dung di sposal? 

2. What are your core problems in relation to feed and reeding callie'] (Rank them) 

No Feed related problems Rank Feed Shortage mainl y faced 

I Availability Dry season 
-- - ----. 

2 Cost Wet season 
- - - - - --
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r .:; -
J Quality 

r---- - ~-;---;-:--.-:--;----:---::_,--
4 Technical knowledge about foclcler 

production. handling and feeding 

5 Any other(specify) 

3. Do yo u have coping mechani sms for such a problem of reed sho rtage'! 

Coping mechani sms for Feed shortage 

I. 

2 . 
., 
J. 

4. What is your main water related prob lem? 

A. Scarcity 

B. Impurity 

C. Distance 

D. Other (specify) ____ _ _ . 

5. What are your major problems in relation to breed and breeding? A . cost of A l service (how 

mueh ___ ..J B. Un availability and cost of improved breed (how Illuch ) 

C. Other (spec i fy) __ _ _ _ _ 

6. What are your major problems in re la ti on to calfancl ca lf rearing') J\. Mortality 13. Slow growth 

C. Other (spec i I"y) 

7. What are your major prob lems in relation to milking') J\. labo r cost (how much ) B. 

sanitary of workers C. Other (spec ify) ____ _ 

8. Is there a pro blem with animal health services? A. Yes n. No 

I r yes. please mention the reason ____ _ _ 

5.2. Major constraints in relation to mill{ pl-oduction, handling, processing and marketing 

I . What are the major problems wi th respect to milk producti o n? (Prioritize) 

I Major problems Prioritize 
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1--- - ---------------- -----

r-------- -------------------

2. Do you have a problem of skipping record keeping in milk producti on? A. Yes 13 . No 

3. What are the major problems with respect to milk and milk products marketing? (Prioritize) 

Major problems Prioritize 

----

-- ----- - - --

.- -

--_. - - -

- -- - -.-

--- - --

Annex 2. Farm visit 

I. Partitions of house (tick one or more) 

Partitions Cow shed Bull rOOlll Calving Catrn )om Cutling Milking 

1'00111 room room 

rr--k 
----- -

IC ' 
._ . __ . -- -

2. I-lousing facilities crick) 

Water trough only (WT) . ______ _ 

Feeding Trough only (FT) ______ _ 

WT +FT __ 
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No faci lities 

Windows --- -

Does the house have drainage facility? A. Yes 13 . No 

3. The area of the barn (1112) . _ __ _ 

4 . Number of animals housed in the area of the barn 

5. Bedding material 

6. Mechanisms of feed storage 

No Feed type Storage mechanisl 

_ .. . . . -

-- -

. 

-"--- . 

. 

7. Presence of sk in injuries A, Yes 13 , No 

8. Presence of udder injuries A. Yes B. No 

9. Presence of teat blindness A. Yes B. No 

11 

10. Is the body of the animal specialty udder, f1ank and hind legs neat? 

A. Yes B. No 

1 I . foot andlcg condition A. lamed B. No t lamcd 
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Annex 3.3. Open slone fe nceci local catlle hOll sing 'ystclll ill Lncl crta d i tri cl 

Annex 3.4. Plastic dairy product handling and storing equipmcnts, A (milking utensi l), B (Milk 

fermenting utensil ), C (Fermented milk churning utensi l) and D (Sour buller handling ulensil) 
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Annex 3 . DiffcI'cnt photos tal{cII during the study 

Annex 3. 1. Storage mechanism oI'wheat and barlcy straw (the left one. in sedentary livestock 

production sys tem) and (the ri ght side, in transhumance livestock production system) in Enderta 

di strict 

Annex 3.2 . Cattle grazing crop aCtennath in the sedentary livestock production system in Enderta 

di strict 
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