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ABSTRACT 

The study was conducted in Debremarkos Woreda, Amhara National Regional State, from 

October 2007 to may 2008 with a with the objective of characterization of dairy cattle production 

systems /practices of the Woreda; to get base line data on the status of dairy cattle production 

levels in the study area and identify the .constraints and opportunities of dairy production. All 7 

kebeles of Debremarkos were included in the study. A total of 200 house holds were selected 

randomly based on the proportion of total house holds in each kebele site using random nLunber 

table. In formations were collected from secondary data, by key informant group discussion, 

household level questionnaire survey, fann visit and personal observations. The data were 

analyzed using the SPSS computer soft ware and Ex-cell programs. The mean land holding in 

rural farms were 1 ha and except 5 persons the rest of urban area farms were landless. The mean 

livestock holding was 8.36 TLU in rural areas and 5.32 TLU in urban areas. Cattle constituent 

98.86 % and 92.44 % of total TLU per household in Urban and rural sites respectively. In urban 

sites cows constitute 41.20 % of cattle herd and steers 0.60 % and in rural sites steers constitute 

20.31 % and cows 29.00 % of cattle herd. The propOltion of cross breed and local breed cows in 

urban areas was 31.10% and 69.90% and for rural areas it was 3.38 % and 96.62% respectively. 

Main feed resources were crop residues and communal grazing land and most common 

supplements include hay, atela, wheat bran and noug cake mix as concentrates. For the last two 

years AI service was not available in the Woreda. During the survey period 72 .0% of urban area 

and 93.2% Of rural area households used uncontrolled natural mating. Common animal health 

problems were black leg, anthrax. abortion, foot and mouth disease, ticks, liver fluke. Animal 

health service (treatment and vaccination) for the last two years was not available in the Woreda. 

Only 7.5 % of urban area households used private veterinary service. The average daily milk 

yield was 1.50±0.68 and 7.30±4.65 litters for local and cross bred cows respectively. There was a 

significant difference in mean daily milk yield, lactation length, AFC and CI, for local breed 

cattle between urban and rural areas but there was no significant difference for cross breeds 

except calving interval in between urban and rural areas. Main milk processing milk products 

include butter, ayib, sour milk, butter milk, whey and "Metata." The main milk market outlet was 

contractual type of informal marketing either for hotels and restaurants or neighboring consumers. 

Lack of improved breed cattle, disease, feed shortage, milk market, space and water were 

IX 



identified in decreasing order of impOliance as constraints for dairy production. From this study, 

it was recommended that: Extension service should be improved; dairy cooperatives and bull 

service should be established. 

Key words: Characterization, Dairy cattle, Production systems, Debremarkos 
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1. INTRODUCTION 

Livestock keeping is an ancient tradition of rural areas of Ethiopia. The size and diversity of 

livestock resources have become vital to sustenance of rLlral life and in fact the largely agrarian 

economy of the country. Cattle constitute the predominant element oflivestock wealth in Ethiopia 

both in the agricultural high lands and pastoral and agro- pastoral low lands, and hence the 

proportional contribution to the national economy is considered to be high. Based on crude 

assessments, the contribution of cattle to the marketed milk and meat, national wide, is estimated 

to be 96 and 45 percent, respectively (Tedla el al., 1991).Livestock provide food in the fom1 of 

meat and milk, non- food items such as draft power, manure and transport services as inputs into 

food crop production, fuel for cooking. Livestock also serve as a source of income through sale of 

the items, animals, hides and skins .Further more they act as a store of wealth and determine 

social status in the community. Because of these impOltant functions livestock play an impmtant 

role in improving food security and alleviating povetty. 

Although the livestock sector has a significant contribution to the national economy and food self 

sufficiency, animal productivity in Ethiopia is extremely low. This is evidenced by the very low 

per capita consumption of protein and a very low growth rate of milk and meat production 

(Sendros and Tesfaye, 1997). The average milk production capacity of the indigenous cow per 

head per lactation is estimated at 213 kg which is very low (Azage and Alemu, 1997). A survey 

study showed that average daily milk production per cow was 1.2 liters and the average calving 

interval 27 months (FAO, 2005). Per capita consumption of milk in Ethiopia is as low as 17 kg 

per head while the average figure for Africa is 26 kg per head (Gebre wold ef al .. 2000). With an 

annual growth rate of 3.5% the human population in Ethiopia will increase to about 139 million 

by the year 2020, therefore, the demand for animal products is estimated to increase substantially 

(Azage and Alemu, 1997). To meet the increasing demand for milk and milk products, 

improvement of the productivity of dairy cattle through appropriate technologies such as breeding 

programmes, intensification of the dairy production systems and development of market 

infrastructures are crucial steps (Zumbach and Peters, 2002). 
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The low productivity is due to a number of factors among which are quantitative and qualitative 

deficiencies in the feed resource base, diseases, poor animal performance level, in adequate 

livestock po.1icies with respect to extension services, marketing and infrastructure, and insufficient 

knowledge on the dynamics of the different types of farming systems existing in the country 

(Plaizier, 1993). Among all factors emphasis has been given for the improvement of the genetic 

potential of the local breeds of cattle in the country. Breed improvement programs for dairy 

production in Ethiopia were started by importing pure temperate breed of cows during the Italian 

occupation and since then crossbreeding using temperate breeds with indigenous breeds has been 

practiced by a number of governmental and non-governmental institutions. However, these efforts 

have been met with little success because of the various technical , organizational and 

socioeconomic constraints (Tesfaye, 1995). The development of genetic improvement programs 

for cattle will only be successful when accompanied by a good understanding of the production 

systems and when simultaneously addressing several constrains for exan1ple feeding, health 

control and management (Baker and Gray, 2003). 

To develop appropriate interventions to assist smallholder dairy households, and identifying those 

which should be targeted requires a clear understanding of the dairy systems. Characterization is 

the grouping of farmers with similar practices and circumstances for whom a given 

recommendation would be broadly appropriate (Byerlee et aI., 1980).A study on market-oriented 

urban and peri-urban dairy production systems in the Addis Ababa milk shed developed by ILRI 

for general characterization of dairy systems characterized Seven, market-oriented, dairy 

production sub-systems (Yoseph el al., 2003). 

Four major systems of dairy production can be distinguished in Ethiopia. These are: Lowland 

pastoral dairy production systems, rural highland small-holder dairy production system, urban and 

peri-urban small scale dairy production system and large scale dairy production system (Kelay, 

2002).The characteristics of dairy production systems in the high lands of Ethiopia are 

characterized by mixed crop -livestock production system and vary substantially in terms of 

intensification, management systems, genotypes used, type and methods of marketing and 

processing of milk and dairy products (Abegaz,2005). Even less is known about the productivity 

levels, major husbandry constraints and opportunities for realistic improvements in the prevalent 
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production systems (Tadesse et a!., 2005).This necessitates the need to characterize the 

smallholder dairy production systems for livestock improvements based on the level of 

intensification of the farm dairy system, risk management strategies, level of access to output 

markets and input services, and farm / household resources available etc. 

Therefore, the Objectives of this research were: 

- To characterize dairy cattle production systems/practices 

-To provide baseline data on the status of dairy cattle production levels in the study area. 

- To identify constraints and opportunities of dairy production in the study area 
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2. LITERATURE REVIEW 

2.1. Dairy production systems in Ethiopia 

Dairy production system in developing countries may be classified based on the combination of 

characteristics. These include cows or buffalo, small versus large units; urban or rural based 

production, public versus private sector etc. (Boer, 1999). Using various approaches, different 

dairy production system classifications has been made in Ethiopia (Kelay, 2002; Azage et aI., 

2003; Zegeye, 2003). Zegeye, 2003) classified dairy production systems in Ethiopia into four 

namely, Patoralism, highland small holder, urban and Peri-urban production systems. 

2.1.1. Lowland pastoralist dairy production 

This is a milk production system in which well-adapted indigenous cattle are herded in arid and 

semi-arid areas by traditional cattle owners who depends on milk to meet part of their subsistence 

food requirements. It is estimated that about 30 % of the livestock population in Ethiopia are 

found in pastoral areas. The pastoral livestock production system which support an estimated 

10% of the national human population and covers 50 -60 percent of the total land areas of the 

country and have altitudes below 1500 m.a.s.l. (Tsehay, 2001). 

The productivity of the cattle depends largely on season due to rain fall pattern that influences 

availability of feed (Ketema and Tsehay, 1995). In this system herds are large and milk 

production is low and seasonal. Milk produced in this system is a valuable component in the 

family diet. Milk surplus is rarely sold, except by house holds living close to main roads and 

urban centers where there is demand for fresh and fermented milk and butter. In this system 

frequency and amount of dairy products traded depend on herd size and distance to the market 

and women from households with large herds trading more often, (Holden and Coppock, 1992). 
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2.2.2. Rural high land small-holder dairy production 

In the high lands of Ethiopia, cattle are kept under condition of mixed farming. In most high 

lands, there is a decline in share of pasture land for grazing. But, with the corresponding increase 

in the cultivated area, there is a growing need to continuously produce more animal draught 

power for ploughing (Zegeye, 2003). Farmers incorporate small scale dairy production with crop 

farming with the objective of producing power (oxen) for tilling the land. The majority of milking 

cows are indigenous animals which have low production performance; with average age at firs 

calving of 53 months and calving interval of 25 months (Ketema and Tsehaye, 1995).But also a 

very small number of crossbred animals are milked to provide the family with milk, butter and 

cottage cheese. 

Work is another "product" in addition to milk. In most crop livestock production systems, animals 

provide draught power for land cultivation and other agricultural operations. Compared to the 

Pastoralists, in this production system farmers have more control over feed inputs, and are able to 

capture complementarities and reduce vulnerability to market shifts (Leeuw, 1996). 

2.2.3. Peri -urban dairy production 

According to Zegeye (2003) this dairy production system is mainly operational in areas where the 

population density is high and agricultural land is shrinking due to expanding urbanization or 

non-existence and labor cost is on the increase. Such producers are mainly found around big cities 

and small towns. They may or may not have access to cultivable or pasture land and some of 

them are usually seen grazing the few animals they have by road side. Their main source of 

animal feed is home produced hay for some, and pastured hay for other with or with out 

additional supplemental feed. The animals they keep range from 50% cross breeds to high grade 

Friesians. This sector controls most of the country's improved dairy stock (Mohamed, et al., 

2004) 
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2.2.4. Urban dairy production 

Due to their location such producers are not expected to have access to agricultural or pasture 

land, as their operation tasks place is within cities. As a result, they are forced to buy feed for 

their animals. The urban milk system consists of 1567 small, medium and large dairy farms 

producing about 35 million liters of milk annually. Of the total urban milk production 73% is 

sold, 10% is left for household consumption, 9.4 % goes to calves while 7.6% is processed into 

butter and ayib. The level of upgrading of crossbred in the herd is among the highest and the 

annual milk production is high (Mohamed et al., 2004). 

2.3. Management Of Dairy Cattle 

2.3.1. Feeds and feeding 

Feed is the pnmary factor for milk production. In addition to the amount produced, milk 

composition can also be affected by feeding. The main feed resources to livestock in Ethiopia are 

natural pasture, fallow lands, and stubble (crop after math) and crop residues. Natural pasture 

could be utilized as grazing or green feed in the form of cut and carry system. Green feeding is 

the most common form of feeding across the production system, however it is restricted to rainy 

seasons (Bekele, 1991). 

The quantity and quality of feeds decline progressively as the dry season advances. Fodder 

production and conservation is rarely practiced. Forage legumes which are high in protein and 

mineral contents can be incorporated into cropping system to increase the nutritive values of crop 

residues (Adugna, 1990). 

Non-conventional feed types are mainly utilized as supplement for dairy cows. They are 

unexploited cheep and less competitive feed resources. Traditional brewery and liquor residues 

and pulse hulls particularly are available through out the year. A total of ten-non-conventional 

feed types, commonly utilized in Addis Ababa milk shed, were identified. These were lentil hull, 
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faba bean hull, field pea hull, rough pea hull, tela atella (local brewery residue), Katicala atella 

(local liquor residue), cabbage waste, orange peel, banana peel and poultry litter. The feeds could 

broadly be grouped into pulse hulls, Atella, vegetable and fruit wastes and poultry litter (yoseph, 

1999). 

According to RanJhan (1999), in many countries, up to 60% of dry matter intake of dairy cows is 

from crop residues and these residues exhibited low voluntary intake (1.6% of body weight) as a 

result of high bulk of digesta in the reticulo-rumen and slow rate of digestion. In Ethiopia about 

13 million tones of crop residues are produced annually (Seyoum and Zinash, 1998). 

Improvement in the feed value of straw can be achieved by physical, chemical, physico-chemical 

and biological treatments. In the chemical treatment, alkalis such as sodium hydro oxide, acids 

and oxidizing agents are used. According to Leng (1999), urea treatment of straw has been shown 

to improve digestibility by both breaking down cell wall and providing non- protein, nitrogen. In 

Ethiopia feeding urea treated straw increased milk production by 0.5 - 2 lt /day (Behrahie, 2001). 

The main constraints to implement urea treatment as a means of improving milk production in 

small holder dairy farmers are economic (price of urea and plastic covers) and technical (time 

constraint during harvesting time, smell of ammonia and difficulty to store). 

The sources of animal fed for cattle producers could be home produced, Purchased or both. 

Grazing is the predominant form of ruminant feeding system in most parts of the extensive and 

small holder crop livestock farming areas in Ethiopia. Common pasture land is particularly 

utilized for grazing. However, as one goes to intensive type of production system stall feeding is 

a usual practice. In intensively managed peri-urban dairy producers located in and around cities 

and towns mainly rely on purchased hay as there is no available land for hay or crop production 

(Stall and Shapiro, 19996). 

2.3.2. Breeding 

Cattle breed of the tropics are known to have low milk production potentials (Kelay, 2002).In 

contrast to the temperate breeds that have been selected for specific production traits, tropical 
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breeds mostly have multi purpose functions. As a result of low production of potentials of such 

indigenous breeds most of the attempt is to improve milk production traits through cross 

breeding. 

There are two types of breeding techniques in dairy cattle production. These are natural mating 

and artificial insemination. The implementation of artificial insemination services in Ethiopia 

dates back to 1950 and 1960 when teaching institutions and Dairy Development Agency (DDA) 

started the service us ing fresh and imported semen. Chilalo Agricultural Development Unit 

(CADU) expanded the service with establishment of the Asela Artificial Insemination center in 

1972. T'he National Artificial Insemination Center (NAIC) was then established in 1981 with the 

mandate to serve at country level. Initially, service was based on production and use of fresh 

semen until the liquid nitrogen plant was installed in 1984(Getachew and Gashaw, 2001). 

To date semen collection was based on exotic and local as well as crosses of these breeds namely 

friesian, jersey, Brahman, Boran, Barkan Fogera, Horo, Sheko and crosses of 50% and 75% 

Holstein, Friesian and local bulls from the total semen produced the major share is from Friesian. 

(75.3%) followed by Jersey. (10.5%). Asela dairy farm was used as rearing and training center of 

bulls with the provision of semen collection and small quality control laboratory. Kaliti is serving 

as the main semen collection and preservation center, the satellite AI centers to be used for 

services and the recently acquired Holleta bull dam farm will be the base for nucleus bull 

producing, testing and rearing farm (Oetachew and Gashaw, 2001). 

However, the use of bulls for natural service remains widespread even in areas where mtificial 

insemination has proven to be very efficient. Many farmers believe that pregnancy rates are 

higher when a bull is used. The use of natural service may be indicated when personnel are 

inefficient to perform the tasks associated with heat detection and the techniques of AI,when long 

tenn genetic gain is of minor importance and when local conditions do not provide the 

infrastructure necessary for successful AI (Wattiaux, 1998; Kelay, 2002). 

Selecting for breeding soundness of bulls in undertaking natural mating, the bull must be 

Morphologically and functionally sound. Appropriate attention should be given to factors 

affecting fertility of bulls that include 1mbalanced nutrition (under feeding and over feeding) and 

diseases. Adequate nutrition is vital, since it hastens puberty and body development. It is also 
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important to keep in mind that overfeeding can lead to reduce libido (Sprott et aI., 1998; Kelay, 

2002). Bulls should also be tested for venereal diseases like Brucellosis, Trichomonosis and 

Vibriosis that affect fertility and culled if they react positively. In addition, prevention measures 

like vaccination and de worming should be undertaken against other diseases that influence 

fertility indirectly (Sprott et aI. , 1998; Ke]ay, 2002). 

It is important to undertake a regular fertility test for bulls to verify their external physical 

soundness, reproductive health (congenital and inflammatory problems) and scrotal 

circumference and semen quality Lee et al. (1998) and Kelay (2002) indicated that up t020% of 

all bulls have less than optimum fertility. To avoid undesired mating, farmers should castrate all 

other bulls they have and prevent outside bulls from coming into the herd. 

2.3.3. Housing conditions 

Good housing improves milk production by reducing stress, disease, hazards and making 

management easier. In the tropics, climatic and environmental stress, particularly heat stress 

could affect animal productivity (Mathewan,1993).Signs of stress include loss of appetite, 

reduced daily milk yield, increased temperature, high respiratory rate, tongue protruding etc. Thus 

the owners should be able to recognize the signs and try to adjust the environmental and housing 

to reduce stress and let the animals as comfortable as possible. 

According to Aiumlami (1999), Herd management practices in cow handling, nutrition; milking, 

procedures, sanitation and housing play major roles in predisposing the individual animal as well 

as herd to disease. Thus, herd management practices combined with a veterinary program can be 

most effective in optimizing production and profitability through prevention of disease. 

2.3.4. Record keeping 

An important aid for farm management is the keeping of records of all animals and events related 

to animals throughout their lives. In some cowltries record keeping is provided, supported and 

designed by the govemment or dairy cooperatives. Records should be kept as individual cow 
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cards or at the dairy health services or AI service center (Aiumlamai, 1999). Records are an 

indispensable component of modern dairy farming, but are usually non-existent on most 

smallholder farms (Perera, 1999). 

The animals may be identified only by name and are often confused, even by the farmer. 

Awareness among farmers about the purpose and value of recording has been minimal. Recording 

is usually linked with government control on the activities of the farm. The keeping of dairy 

records can be divided in to the main activities of identification of cattle, breeding records, milk 

production records, feeding and health records (Risstrom, 1999). 

The main purpose of the records is for dairy herd management breeding and progeny testing. The 

main purpose of the records is for dairy herd management, breeding and progeny testing. Records 

of insemination, birth date, sire, dam, calving date, vaccination date, health problems, treatment, 

milk yield and feeding can help farmers to predict future or preventive needs for health care. They 

also provide beneficial and relevant infoffilation for veterinarians to make correct diagnoses. 

Therefore, it is best to have well-organized records kept for each animal, with the farms designed 

to allow for easy interpretation. 

Smallholder farmers do not seem to pay sufficient attention to keeping good records (Aiumlami, 

1999). As part of animal husbandry, record keeping is an important means to monitor progress 

and identify problems in the dairying operation. According to Sastry and Thomas (1981), it is 

important that accurate records be kept on a dairy farm. Records must be simple and easy to 

understand in order to be effective. 

2.3.5. Animal health services 

Disease are an important cause of reduced productivity of meat and milk as well as draft, hides 

and dung fuel (Rhodostits, 2001).Rhodostits (2001) indicated that the basic structure of health 

management program includes scheduled herd visit by the dairy veterinarian, but the actual 

interval for scheduled herd visit is variable and some what dependent on herd size, the calving 
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pattern during the year and the number of animals that can be dealt by the farm. Thus for a small 

herd of less than 60 cows, once every three weeks will be sufficient (Arthur, 2001). 

According to Rhodostits (2001) the top five reasons veterinarians visit dairy farms are individual 

animal diagnosis and treatment, provisi~n of drugs and vaccines; vaccination consultation and 

services; reproduction consultation and services and herd diagnosis services.External or 

ectoparasites are major problem in Ethiopia (SDDP, 1998). Ticks, flies, fleas and lice infect dairy 

cattle with dangerous and often fatal diseases. Regular spraying or dipping is the only reliable 

methods in external parasite control. Dipping is not practical in most areas, so spraying for 

ectoparasites is a more appropriate technology because it can be done regularly and at a low cost 

(Sastry and Thomas, 1981). 

2.4. Production Performance Of Dairy Cattle 

2.4.1. Lactation length and milk yield 

Lactation length refers to the period between calving and drying ofT. Lactation yield milk 

production through out the lactation period and is very much affected lactation length. Milk yield 

could be measured in terms of lactation yield, 305 days lactation or annual yield. Three hundred 

five days lactation is a reference lactation yield and is indicative of milk production capacity of 

animals. Breed, level of nutrition, parity, suckling, and other management factors affect lactation 

length. Therefore, attempts to increase milk yield through cross breeding, selection, better feeding 

and improved management will extend lactation length (Taneja, 1999). 

The mean lactation length of Arsi and zebu was 271 and 303 days respectively. On the other 

hand, the lactation length of crossbreed was 334 and greater which varies with the blood level of 

crosses (Kiwuwa et aI., 1983). The average lactation length of crossbred dairy cows in Agarfa 

Multi -purpose training center, Bale region estimated was 330.7+_ 2.0days (Keberu, 2000). 
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2.4.2. Milk yield 

The first and most important norm for cattle rearing is to obtain milk for family use and sale. How 

ever, milk yield of endogenous cattle is very low. Average daily milk off-take per cow 

rangesfrom 1.5 to 2 liters over 150-180 day lactation period (FAO,1993).Degena and Adugna 

(1999) reported that milk yield have remained low with national average of 1.09 liters 

/day/cow.This is mainly because of feed shortage, disease, and limited attempetes at introducing 

improved breeds. Yitaye (1999) reported that in Awassa Woreda Sidama Zone Southerrn 

Ethiopia, the average milk produced per cow per day was about 1.5 liters with a range of 0.5 to 2 

liters; the rest is left for direct suckling by calves. The un improved cattle normally have very low 

milk yield of about 200-300 kg per lactation (Brannang and Persson, 1990).The report of Gryseels 

and Anderson (1983) indicated that there is a significant increase of milk production in the second 

lactation over the first lactation at Debrezeit small holder dairy farms particularly ILCA 

participating farmers. The adjusted annual milk yields from crossbred cows averaged 1769 liters 

per cow during the first lactation and 2347 liters in the second lactation length. 

2.5. Reproduction Performance of Dairy Cattle 

Reproductive performance is a trait of outstanding importance in dairy cattle enterprises. Size of 

the calf crop is all important for herd replacement and the production of milk depends heavily on 

reproductive activity Possible genetic improvement in virtually all traits of economic importance 

is closely tied to reproductive rate. The reproductive performance of cattle in the tropics is 

generally low. This include poor estrus signs, high frequency of silent heat, poor fertility, delayed 

age at puberty and age at first calving, long days open and subsequently long calving interval 

(Mukessa-Mugerwa, et at. , 1989). This can be attributed to a number of factors such as poor 

nutrition, diseases, management, genotype and other environmental factors . 

2.5.1. Age at First Calving (AFC) 

Age at first calving marks the beginning of the cows' reproductive life and is closely related to 

generation interval. In case of heifers, the important indices are the age of attainment of puberty 
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and the age at first calving (Lobago et al., 2006). Under free ranging conditions with access to 

bulls, heifers will usually conceive soon after puberty. In confined systems, however, efficiency 

of heat detection, timing of insemination and other related factors will have important influence 

on the age at first calving. Puberty is influenced by endogenous factors such as genotype, growth 

and body weight as well as exogenous f~ctors such as season of birth, rainfall, nutrition, thermal 

stress, rearing method, parasite and diseases (Shiferaw et al., 2003, 2005). Age at first calving in 

different Ethiopian breeds has been reported to be 35.1 to 53 months and 29.8 months in cross 

breed cows in central high lands of Ethiopia (Shiferaw et al. , 2003, 2005; Lobago et al., 2006). 

2.5.2. Calving Interval (CI) 

Calving interval is the period of time between successive calvings (Hafez, 1993; Shiferaw et al., 

2003,2005; Lobago et al., 2006). In order to maintain optimum economic benefits under modem 

intensive dairy systems, it is generally accepted that the calving interval should be around one 

year. However, in many traditional production systems it is common to see cows calving only 

once every two years. The duration of this period is influenced by nutrition, season, milk yield, 

parity, suckling and uterine involution (Perera, 1999).The calving interval in cross bred cows in 

the central highlands of Ethiopia has been reported to be 25.95 months (Shiferaw et al., 2003, 

2005). 

2.6. Marketing of Milk and Milk Products 

Dairy development in Africa has been hindered by marketing constraints including poor access to 

markets, low availability of products and absence of structural marketing system(International 

Development Research center (ILRI,2000). 

There are basically two milk marketing systems in Ethiopia. These are formal and informal 

marketing systems (Stall and Shapiro, 1996).Until 1991, the formal market was exclusively 

dominated by DDE which supplied 12 % of the total fresh milk in Addis Ababa area (Holloway et 

al., 2000). Currently however, private businesses have begun collecting, processing, packing and 

distributing milk and milk products. These formal milk markets are particularly limited to peri-
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urban areas and the proportion of total production being marketed remains small (Muriuki and 

Thorpe, 2001). 

The other formal marketing system in recent years is that of milk marketing groups and diary 

cooperatives. These milk marketing gro~ps and cooperatives buy milk from both members and 

non -members, process it and sell products to traders and local conswners. 

The informal marketing system includes direct sales of milk or milk products (butter, cheese) to 

individuals of immediate neighborhood and local markets, institutions (restaurants, hotels, etc.), 

private raw milk traders, to retail outlets, and to informal dairy processors. The majority of milk 

produced in Addis Ababa milk shed, about 75%, goes through this channel which avoids taxation 

and quality control. Direct sales by milk producers to conswners and direct sales milk producers 

to institutions comprised 44.1 % and 26.9%of total milk marketed (Staal and Shapiro, 1996). In 

Tanzania and Uganda the total milk marketed formally is estimated to be <5% (Kurwijila, 2002) 

and in Kenya it is about 15% (Omore et aI., 1999). Rural areas which distant to big cities have 

limited or little, if any, markets for liquid milk and milk surplus in such areas will be converted to 

butter and or ghee and sometimes cheese and sold in local markets (Debrah and Birhan, 1991).In 

some parts of Ethiopia, Butter is sold to lorry drivers and bus Passengers emoot to Addis Ababa 

some 500 km away (Coppock, 1994). 

It is characterized by no licensing requirements to operate, low cost of operations, high producers 

price compared to formal market and no regulation of operations (Mohamed et aI., 2004). 

2.7. Milk Processing 

Though there are few milk processing plants in Ethiopia much of the milk produced is processed 

at home using the traditional technologies (0' Mahoney, 1988). Generally because of the small 

amount of milk produced for processing on small holder farmers the technique which are 

different from place to place have remained simple and continued to the house hold levels for a 

very long time. The traditional technique of processing are generally considered to be time 

conswning and in efficient in terms of milk fat recovery as butter per unit of milk. More over, 
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besides low diversity of milk products, the quality of products is poor resulting in a comparatively 

short shelf life and lower price for the milk producer (ILCa, 1992). 

Clay pot, bottle gourd, hollowed wood vessels, stick-having finger like projection at one end, 

Piece of skin, hide, plastic are the different materials used for milk handling and processing in 

Ethiopia. Both clay pot and the bottle gourds are used most commonly for souring and churning 

and wooden vessels are used in BOl'ana area (Southern part of Ethiopia). 

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

the production of butter and a cottage-type cheese. For butter making, milk is collected over a 

period of 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 of 

butter manufacture may take from two to three hours, depending on such factors as temperature, 

the fat content of the milk, the acidity of the milk and the amount of milk in the clay pot. 

To reduce the time for processing the mi~k into butter and to improve the efficiency of the process 

ILCA has developed and modified a wooden internal agitator that can be fitted to the usual clay 

pot used by the smallholder. I'he use of this internal agitator has been shown to reduce churning 

time from an average of 139 minutes to an average of 57 minutes (59 churnings) while reducing 

the fat content of the buttermilk from an average of 1.1 % to an average of 0.36% (O'Connor, 

1990). The buttermilk remaining after the butter has been separated from the whole milk is used 

to produce a cottage-type cheese (ayib) by heating the buttermilk and separating the coagulated 

fat and protein from the whey. The price of ayib is about one-seventh that of butter so the 

monetary advantage of extracting the maximum amount of fat from the milk and converting it 

into butter is apparent. 

2.8. Constraints Of Dairy Production 

In spite of long history of dairy farming in developing countries the productivity of smallholder 

dairying has remained at a relatively low level due to a lack of appropriate dairy technologies. 

Furthermore the science and technology available in developed countries can not be readily 
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adopted by small farmers due to their socio-economic and agro ecological conditions that are 

greatly different from those in industrialized countries (Chantalakhana, 1995). 

According to Chantalakhana (1999) factors influencing the success of dairy production are 

classified into four categories: Technical, institutional, government policies, and farmer's own 

socio-economic factors. Lack of any of these supportive factors could become a constraint on the 

level of achievement of any dairy development program. 

2.8.1. High human population and livestock composition. 

The non-technical constraints of dairy developments generally include a variety of Socio­

economic and institutional considerations, which in most cases are common constraints to other 

Agricultural sector in the country. Human population increases (2.9-3% percent per anum). This 

high population growth will forces people to cultivate more land at the cost of grazing land and 

requires more traction power and as a re~ult the herd in particular and the livestock population at 

large will be composed of more traction animals that create pressure on the grazing land (ketema 

and Tsehaye, 1995). 

Many animal health problems result from the interaction among the technical and non technical 

constraints themselves such as poorly feed animals develop low diseases resistance and have 

fertility problems. Many of the diseases constraints are also a consequence of the non technical 

constraints. For example insufficient money to purchase drugs and or vaccines. Even if there are 

veterinary services delivered by the office of Agriculture, only few farmers take their animals to 

the veterinary services. This is because of the fact that high cost of the medicine and low 

productivity of the animal which discourages farmers from use of veterinary services (Getachew, 

2002). 
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2.8.2. Technical constraints 

The major technical constraints are appreciate control and prevention of animal disease and 

parasites, availability of good quality feeds and clean water, appropriates dairy breeds for the 

environment and good farm management and husbandry practices(Chantalalakhana, 1999). 

Disease and parasites are a relatively larger problem for SHD in developing countries. Disease 

such as foot and mouth (FMD), tuberculosis, and foot rot are more common on SHD farms. Flies 

and ticks are more prevalent in the tropics as well as internal parasites such as liver fluke, round 

worm, and others. In relation to animal health problems, methods of disease diagnosis are 

important area of research. For infectious disease like FMD epidemiological research deserves 

high priority in order 0 implement effective control and prevention measures (Chantalalakhana, 

1999). 

Knowledge concermng dairy herd management such as barn types, feeding methods, waste 

management, and calf feeding and care', in relation to, tropical conditions is lacking. Western 

technologies in these areas have been proven to be mostly impractical for developing countries, 

due to differences in socio-economic and climatic factors. Problems with mastitis and 

reproduction in dairy cattle are mainly related to animal management, feeding, milking and health 

care. Improvement of dairy management practices require much research and would prove 

profitable to SHD farmers (Chantalalakhana, 1999). 

Dairy extension services provide artificial insemination, health care, such as vaccination and 

other services which are constantly required by farmers to improve their farming efficiency. 

Research on various aspects of dairy production including socio-economics and policy studies is 

required to isolate constraint to further improvement in SHD. Government departments and 

universities need to be well equipped with dairy research facilities technical and social research 

skills to be able to conduct research. The lack of effective dairy extension services and adequate 

research support appeared to be the two major constraints in dairy production (Chantalakhana, 

1995). 
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Water is scarce resource in many parts of the rural Ethiopia. Limitations on water intake depress 

animal performance quicker and more drastically than any other nutrient deficiency. Water 

deprivation affects feed intake metabolism and productivity (Steiger et ai., 2001). 

According to Tsehay (1997), about 99% of the cattle population in Ethiopia is indigenous breeds 

that are adapted to feed shortages, diseases challenges and harsh climate. The productivity of 

indigenous livestock is, however poor even if no practical recording scheme has been used to 

judge their merit. 

2.8.3. Institutional constraints 

Examples of the institutional support required to facilitate dairy industry growth include credit 

institutions, farmer training facilities, milk collection centers, processing and marketing facilities, 

Cooperatives or groups and research and extension services. 

Most SHD farmers have limited financial resources and depend mainly on bank loans for farm 

investment. These farmers have little formal education and limited knowledge of dairy 

husbandry. At least two to three months of intensive practical training is required to provide 

farmers with the reasonable technical back ground in dairy farming. A milk collection and 

cooling center is required, to collect milk from SHD farms, and then transport it to a milk 

processing plant for processing, packaging and marketing products (Chantalakhana, 1999). 

Farmer organizations such as dairy cooperatives are important for SHD development. The milk 

collection and cooling center, feed mill, AI service, milk processing and marketing all have to be 

well organized in order to promote SHD. These business enterprises can be operated by a dairy 

cooperative or a farmer association. In developing countries dairy cooperatives are not usually 

strong in business operations .It is important to assess of existing farmer organizations and 

determine methods to strengthen them. 
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2.8.4. Government policies 

Expansions of dairy development could benefit from related government polices conducive to 

dairy farming. 

Dairy import policy: The dairy imports have implications on food availability, over all imports 

and development of domestic milk production. According to the 1994 report of DDE imported 

dairy products have a substantial market share in Addis Ababa (Belachew, 1997) and have impact 

on the price of milk from local producers. 

Marketing system and price policy: Staal et al. (1998) indicated that most milk and dairy 

marketing (88%) in Ethiopia occurs through the informal sector. The informal market is scarce 

especially for the small holder farmers during the fasting seasons of the Ethiopian orthodox 

Christians when people do not eat animal products (Ruther e al., 1998). 

Quality control and public health issues: There are no official rules and regulations to control 

the quality of milk produced and distributed to consumers. At the DDE milk quality control and 

pasteurization is practiced routinely for milk entering the processing plant, which is a very small 

proportion of the total amount of milk produced in the country (13%) (Ruther et al. , 1998). 

Infrastructure: Partial or complete lack of properly constructed all weather roads in the country 

affects rural dairy farming in that farmers are not able to deliver dairy products to the open market 

and buy dairy inputs easily. Further more, most animal feeds are by products of human food 

production plants with unreliable availability. The small number f state owned and private animal 

feed production plants do not fulfill the demand of the growing dairy farming sector. (Cateley, 

1999). 

2.8.5. Socio- economics constrains 

In general, small scale farmers in developing countries have many important features in common, 

for example, limited physical and financial resource, funds, subsistence production and limited 

education. On the other hand, they differ in many ways, such as culture traditions, beliefs, 
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farming practices, soils, rainfall and marketing conditions. There fore technology success full in 

one location may not be accepted by farmers in another location or even by different farms in the 

same location. It is also found that technologies not adopted by farmers at one time, may become 

widely used after changes in economic or other conditions. 

Certain socio-economic factors such as income from off-farm jobs which may affect farm 

productivity, availability of capital, milk prices, price of land, farmer education and training and 

availability of family labor, influence of dairy farmer ' s decision on whether to expand and 

improve dairy operations(Chantalakhana, 1999). 
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3. MATERIALS AND METHODS 

3.1. The study area 

The study was conducted in Debre-Markos Woreda, which is located in Eastem Gojam Zone of 

Amhara National Regional State. Debre-Markos is fOlmd at 10020'N and 37040'E and the 

elevation is 2411 meters above sea level. Debre-Markos is the capital city of Eastern Gojam Zone 

and is located at a distance of 300 km n011hwest of Addis Ababa and 265 kilometers from 

Bahirdar, which is the capital city of the Region. The Woreda has seven (7) kebeles. The climatic 

condition of Debre-Markos is Woinadega, with mean alIDual temperature of 14.50C and a range 

of 13.2oC in July and August and 17.30C in March. Mean annual rainfall is 1300 mm. More than 

75% of the total rain falls in the months of June, July, August and September locally known as 

'kiremt' season. The driest months are November, December, January and February locally 

known as 'bega' season, when less than 5% of the annual total rainfall occurs. Debre-Markos's 

economy depends largely on agriculture. Its climate is ideal for cultivating teff, the main 

ingrediant for injera, the national staple. Considered to be a high potential crop- livestock zone 

and where dairy activity plays a significant role in the livelyhood of the farming c0ll11llw1ity. The 

human population of Debre-Markos is 107,684 out of these 101,983 (54,928 female and 47,055 

males) live in the towns while 5, 701 (2,863 female and 2,838 males) live in rural areas. 
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Figure 1: Map of the study area 

3.2. The study population 

Administrative Weredas 
Amhara Region, Ethiopi 

Households possessing dairying cattle in Debre-Markos Woreda and cattle owned by these 

households represented the study population. 

3.3. The Study design 

A cross-sectional and retrospective type of studies were conducted using questionnaire survey, 

participatory methods and observation to collect data on characteristics and practices of 

smallholder dairy production systems from October 2007 to April 2008. 
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3.3.1. Sample size determination and sampling procedure 

The sample size was calculated according to the formula recommended by Poete and Daplyn 

(1 993): 

N=(ZC/X/ 

Where N is the estimated sample size, Z is the confidence level C is coefficient of variation in the 

population and X is the accuracy level. With 95% of confidence level, 50% coefficient of 

variation and 7% of accuracy level, a total of 196 households were required for the study. Thus, 

200 households were selected randomly for this study, from which 132 households were selected 

fi'om rural areas and 68 were selected from urban areas. 

3.3.2. Methods of data collection 

Questionnaire survey 

Detailed structured questionnaire was prepared and used to collect information through 

interviewing household head or in his/her absence, the most senior member avai lable or the 

household member responsible for the farm. The questionnaire was pre-tested to check clarity and 

appropriateness of the questions and corrected when it was necessary. Some of the infonnation 

collected through interview was supported by observation. 

The data collected through interview was divided into sections covenng: demographic 

characteristics, family size and composition, land holding and use pattern, livestock herd size and 

composition, objectives of dairy farming, division of labor in dairy production, housing condition 

of dairy cattle, dairy cattle feeds and feeding systems, breeding practices, record keeping, milk 

marketing and processing, reproductive and productive performance of dairy cattle, dairy cattle 

health problems and constraints. 
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Participatory appraisal 

A total of five groups were formed, each containing 8-12 individuals. The group constituted both 

men and women members of the community, community leaders, livestock experts and Kebele 

development agents. 

The information generated thorough the participatory method were constraints of dairy cattle 

production. 

Personal observation 

Data collected through observation of the farm environment were assessing housing conditions, 

feeding and feed storage practices, daily milk yield of dairy cows, livestock number and health 

status of animals and availability of fann records. 

3.3.3. Data analysis 

The data collected from the study was entered into Microsoft -Excel- spread sheet computer 

program and analyzed using SPSS statistical software computer programs (version 15, 2006). 

Descriptive statistics like percentage, mean, standard deviation and frequency distribution were 

used to describe the farming system characteristics in the study area. Analysis of variance was 

used to test mean differences in the different production system. 
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4. RESULTS 

4.1. Demographic characteristics 

Table 1 shows the demographic characteristic of the sampled households in Debre-Markos 

Woreda. The overall average family size in Debre-Markos "Woreda" was 5.89 persons. The 

average family size was almost the same, 5.87 and 5.90 persons in urban and rural areas, 

respectively. From the overall san1pled households, 83.5 % were male headed households and the 

rest (16.5 %) were female headed households. The highest percentage of female headed 

households was found in urban areas (23.53 %) and the lowest percentage was found in rural 

areas (12.87 %). Among the interviewed households, all urban area dwellers were engaged only 

in livestock production activity while in rural areas almost all (99.24 %) were engaged in both 

crop and livestock production activities. Assessments of educational level of household heads 

indicated that generally, illiterate, junior secondary school, and high school and above constitute 

38.0 %, 43.5% and 18.5 % of the respondents, respectively. In the urban area, the proportions for 

illiterate, junior secondary school, high school and above were 19.12%,36.76% and 44.12%, 

respectively and in rural areas it was 47.73 %, 46.97 % and 5.30 %, respectively. The majority 

(54 %, n=108) of the households were between 41-64 years of age. The higher proportion of 

households (54.41 %) in urban area had a farming experience of less than 10 years as compared 

to those in rural areas (20.45 %). 
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Table 1: Demographic characteristics of dairy farm owners in the study areas 

Variables and categories Urban area Rural area Overall 

(n=68) % (n=132) (N=200) 

(frequency) % (frequency) % (frequency) 

Sex of house Male 76.47(52) 87.12(115) 83.50(167) 

hold head Female 23.53(16) 12.88(17) 16.50(33) 

Type of Live stock only 100%(68) 0.76(1 ) 34.50(69) 

agriculture Crop and livestock - 99.24(131) 65.50(131) 

Less than 40 years 11.76(8) 31.06(41 ) 24.50(49) 

Age of house 41-64 years 58 .82(40) 51.52(68) 54.00(108) 

hold head > 64 years 29.42(20) 17.42(23) 21.50(43) 

Level of Illiterate 19.12(13) 47.73(63) 38.00(76) 

education Primary and jlmior 36.76(25) 46.97(62) 43.50(87) 

secondary school 

High school and above 44.12(30) 5.30(7) 18.5(37) 

Experience of <-10 years 54.41 (37) (21.22)28 65(32.50) 

dairy farming 11-20 years 38.24(26) (39.39(52) 78(39.00) 

>-21 years 7.35( 5) (39.39)52 57(28.50) 

4.2. Land holding and land use pattern 

The average land holding in the rural areas was 0.98 hectare with land size ranging from 0.25 

hectares to 4 hectares. The land use pattem in the rural area showed that nearly all of (96.96 %) 

the legally tenured land was used for crop production and the remaining 1.54 % and 1.50 % of 

land was used for plantation and natm'al pasture. respectively. The plantation area is mainly 

covered by eucalyptus tree and Gesho. The major crops produced in the rural areas of the study 

site were oat (Avena sativa), "teff' (Eragrostis tef]) and wheat which cover 30.29%, 29.26% and 

20.22% of the croplands in the rural areas of the study site. The other crops grown in the study 
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area were maize, barely, "noug" (Guizotia abbyssinica), linseed, beans and peas which cover 

8.54%, 5.53%, 2.54%, 1.03%, ] .03% and 0.99% of cropland in the study area. respectively. 

The majority of the households (92.65 %) of urban area were land less. Only 7.35 % of urban area 

dairy farms (n= 5) have legally tenured land. The land holding of those households ranged fi'om 

1-10 hectares . 

4.3. Livestock and cattle herd composition 

The average livestock herd size and composition in the study area are indicated in Table 2. The 

average livestock holding per house hold in Debre-Markos Woreda was 7.32 TLU with an 

average livestock holding of 5.32 TLU and 8.36 TLU in urban and rural areas, respectively. The 

average cattle holding per house hold in Debre-Markos Woreda was 6.89 TLU with average cattle 

holding of 5.26 TLU and 7.73 TLU in urban and rural areas, respectively. In both rural and urban 

areas, the livestock herd was dominated by cattle. Next to cattle donkeys, sheep and poultry 

comprised only a small proportion of livestock herd in the study area; their proportion being 

higher in rural areas. Donkeys were fOlmd only in rural areas. The goat population in both urban 

and rural areas was almost zero and was not included in the calculation. 

Table 2: Average livestock holding (in TLU) per household in the study areas 

Livestock species Urban area (n =68) Rural area (n =132) Overall (N=200) 

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

Cattle 5.26 98.86 7.73 92.44 6.89 94.08 

Sheep 0.03 0.55 0.24 2.87 0.16 2.33 

Horse 0.02 0.44 0.09 1.09 0.07 0.94 

Donkey 0.27 3.27 0.l8 2.49 

Poultry 0.01 0.l5 0.03 0.33 0.02 0.16 

Total 5.32 100 8.36 100 7.32 100 

SD=standard deviation, TLU=Tropical LivestockUnit, I TLU=250kg adopted fTom Abdinasir (2000) 
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4.4. Cattle herd composition by breed 

The cattle breeds found in Debre-Markos Woreda were local breeds (short horned zebu) and 

Holstein -Friesian x (Sh011 horned zebu) crossbreeds. The cattle herd size and composition in the 

urban and rural areas is indicated in Table 4. The mean cattle herd size per household was 7.35 

and 11.60 in urban and rural areas, respectively. The range was from 2-37 cattle in urban arcas 

and from 2- 45 cattle in rural areas. The cattle herd composition in urban and rural areas was 

dominated by cows which was 41.20% and 29.00% in urban and rural areas, respectively. 

Crossbred cows comprised 31.1% and 3.38% in urban and rural areas, respectively. Average cow 

holding per household was 3.03 and 3.36 in urban and rural areas, respectively. The proportion of 

steer was higher next to cows in rural areas (20.31 %) and extremely few in urban areas (0.6%), 

which were kept for fattening purpose. Average oxen (steer) holding per house hold was 2.36 in 

rural areas 0.02 in urban areas. 

Table 3: Cattle herd size and composition in the study areas 

Urban Area (n=68) Rural Area (n=132) 

Variable Mean % Mean % 

Herd size 7.35 100% 11.60 100% 

Cows 3.03 4] .20 3.36 29.00 

Local 2.12 69.90 3.25 96.62 

Cross 0.91 31.10 0.11 3.38 

Heifers 1.41 19.20 2.22 19.20 

Bulls 1.30 17.60 1.93 16.65 

Calves 1.59 21.60 1.72 14.83 

Steers 0.02 0.60 2.36 20 .. 31 
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4.5. Division of labor in dairy production. 

Family labor was involved in 91.18 % of urban dairy farms and in all rural dairy farms in dairy 

activities. Cattle herding was done by hired laborer in 48.53% of urban dairy [arms and 29.55% 

of rural dairy farms for whom 2 birr per ~ow is paid monthly for herding cattle in communal areas 

in both rural and urban area farms . As reported by farmers during group discussion, individual 

interview, and field observation, the allocation of labor in the area is usually determined by the 

composition of the household. Livestock herding mostly was undertaken by the children and 

whose age was between 6 to 14 years of age. And adult males and females also herd cattle during 

the absence of children. Feed collection, milking, health monitoring, selling animals were done by 

both adult males and females. Other activities sllch milk processing, cleaning cattle shed, selling 

of milk and milk products, cow dung making aand calf management were performed mostly by 

females. 

4.6. Dairy cattle production objectives . 

In the rural areas the main objective of keeping cattle was for drought power, home consumption 

of milk and milk products, income from sale of animals, income from sale of milk and milk 

products (butter) and manure in decreasing order of importance (Table 4) . In mban areas, the 

objective of keeping dairy cattle was for home consumption of milk and milk products, income 

from sale of animals, income from sale of milk and milk products (butter, cheese, fermented 

milk) and manure in decreasing order of importance. 
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Table 4: Dairy cattle production objectives and ranks in the study areas 

Production objectives Urban area Urball area 

Ranks Ranks 

1 st 2n~ 3rd 4th 1 st 2nd 3rd 4th 5th 

Drought power 0 0 0 0 88.6 3.0 3.8 0.8 0 

Home consumption of milk 75.0 23.5 0 1.5 10.6 87.1 2.3 0 0 

and milk products 

Income from sale of animal 2.9 60.3 36.8 0 0.8 9.1 73.3 12.9 0 

Income from sale of milk 22.1 16.2 42.6 10.3 0 0.8 15.2 63.6 15.9 

and milk products 

Source of manure 0 0 20.6 73.5 0 0 1.5 22.3 76.2 

4.7. Dairy cattle management 

4.7.1. Dairy cattle housing 

Table 5 shows different cattle housing conditions in the study area. In rural areas animals were 

housed in open barn in 81.8%of the farms, in separate enclosures in14.4% of the farms and 

together with family house in only 3.8% of the farms. The floor types were fowld to be 86.4 % 

hardened soil and 13.6% stone slab. Based on the presence and size of air inlets and outlets, 94 % 

of the farm housings allow good air exchange but in 6 % of the households housing systems did 

not allow adequate ventilation. 

In urban areas, animals were housed in open barn in 25 % of the farms and in separate enclosures 

in 75% of the farms. The f100r types were found to be 10.3% concrete, 60.3 % stone slab and 29.4 

% hardened soil. Based on the presence and size of air inlets and outlets, 97 % of the farm 
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housings allow good air exchange but in 3 % of the households housing systems did not allow 

adequate ventilation. 

Table 5: Percent (frequencies) of dairy cattle housing conditions in the study areas 

Parameters and their categories Urban area Rural area Over all 

% (frequency) % (frequency) % (frequency) 

Type of Open bam(only fence) 25.0(17) 81.8 (108) 62.5(125) 

house Separate enclosure 75.0(51) 14.4(19) 35 .0(70) 

Within family house 0.0(0) 3.8(5) 2.5(5) 

Floor type Concrete 10.3(7) 0.0(0) 3.5(7) 

Stone slab 60.3(41) 13.6(18) 29.5(59) 

Hardened soil 29.4(20) 86.4(114) 67.0(134) 

Ventilation Good 97.0(66) 93.9(124) 95.0(190) 

Poor 2.94(2) 6.0(8) 5.0(10) 

4.7.2. Dairy cattle feeds and feeding systems 

All the farms in the rural areas and most of the farms in the urban area (77.9 %) practiced full day 

free grazing. The remaining 13.0 % of urban dairy fam1s practiced 2-4 hours grazing per day and 

9.1 % of them practiced zero grazing. But, in the case of crossbred cattle, rural area farms graze 

their animals for 2-4 hours per day in the morning and evenings when sun light drops. 

The common feeds utilized in urban area farms were crop residues, grazing, hay, concentrate and 

non-conventional feed (atela) utilized by 92.6%, 88.2%, 70.6%, 56% and 51.5% of respondents, 

respectively. The common feeds utilized in rmal area farms were crop residues, grazing, hay, 

concentrate and non-conventional feed (atela) utilized by 100%, 100%, 18.2 %, 6% and 3.8 % of 

respondents, respectively. 

The majority (80%) of the farmers in the rural areas depended only on farm produced fodder 

while the remaining 12 % depend on both purchased and produced feeds. In urban areas, 82.35 % 
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used only purchased feed while the remaining 17.6% used both farm produced and purchased 

feeds. Conservation of feed was practiced in 96.96% of the rural area and 23.52 % of urban area 

dairy fanns. Forage development was practiced in none of the farms except two farms having 

sesbania trees and the other having Elephant grass seedlings in urban and rural areas, 

respectively. 

Sources of water for dairy cattle in urban areas were river, pond, and pipe water utilized by 82%, 

42.6%, and 27.9% of respondents, respectively. While in rural areas river and ponds were the 

water sources utilized by 100% and 1.55% of respondents, respectively. 

Two types pre-weaning calf feeding systems were identified. In the study area all households 

having local calves used partial suckling until lactation is completed. However, out of 29 

interviewed households having crossbred calves 55.2% (n=16) used bucket feeding method while 

the remaining 44.83 % (13) used partial suckling until lactation is completed. In addition to milk, 

calves were supplemented with "lit" (lenquata) mucilage (which serves as a milk replacer) and 

coarsely ground oat floors mixed with water. Bucket feeding methods were almost equally 

practiced in urban and rural areas 58% 'and 50%, respectively. Whereas, lenquata is commonly 

utilized in rural areas as a milk replacer in early age of calves. 
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Table 6: Major feeding systems practiced and proportional utilization of feed resources in dairy 

farms in the study area 

Parameters and their categories Urban area Rural area Over all 

n=68 n=132 N=200 

Percentage Percentage Percentage 

(Frequencies) (Frequencies) (Frequencies) 

Feeding systems 

Free grazing(fulltime ) 77.9(53) 100(132) 92.5(185) 

Stall feeding 13.2(9) 0(0) 4.5(9) 

Stall feeding with limited grazing 8.8(6) 4.5(6) 6(12) 

Main feed types 

Grazing 88.2(60) 100(132) 96.0(192) 

Crop residues 92.6(63) 100(132) 97.5(195) 

Hay 70.6(48) 18.0(24) 36.0(72) 

Concentrate 55.9(38) 6 (8) 23.0(46) 

Non conventional feeds 51.5(35) 3.8(5) 20.0(40) 

Feed conservation practice% farms 23.5(16) 97.0(128) 72.0(144) 

Source of feed 

Farm produced 0(0) 87.1(115) 57.5(115) 

Purchased 82.4(56) 0.7(1) 28.5(57) 

Both farm produced and purchased 17.6(12) 12.1(16) 14.0(28) 

Sources of water 

River 82.4(56) 100(132) 94.0(188) 

Well 27.9(19) 1.5(2) 10.5(21) 

Pipe 42.6(29) 0(0) 14.5(29) 
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4.7.3. Breeding practices 

All of the interviewed households in urban and rLiral areas used natural mating. Out of these 27.9 

% (n=19) of urban farms used crossbred bull service while only 6.8% (n=9) of the rural farms 

used crossbred bulls. The rest 72.0% of urban farms and 93.2% of rural farms used uncontrolled 

natural mating with local bulls. The source of crossbred bull in the urban and rural areas were 

neighbors in 84.2% (n=16) and 88.9% (n=8) of the households, respectively. 

4.7.4. Record keeping 

There was no any sort of record system in the rural areas nd only 7.3% of the urban farms 

practiced keeping records about input cots and output prices. 

4.8. Production and reproductive performance of dairy cattle 

Table 7 shows the production and reproductive performance of crossbred and local breed cattle in 

Debre-Markos Woreda. Based on farmers report, the overall average daily milk yield for local 

and crossbred cows' was 1.50 ±O.68 liters and 7.3±4.65 liters, respectively. For urban and rural 

areas, average daily milk yield for local cows was 2.00±0.52 and 1.30±63 liters al1d for crossbred 

was a 7.8l±4.27 and 6.14±5.6liter, respectively. The difference in milk yield between crossbred 

and local cows and between indigenous cows in urban and rural areas was statistically significant 

(p<0.05). The milk yield for crossbred cows in urban and rural areas was not statistically 

significant (p>0.05). 

The mean lactation length for local and· crossbred cows was found to be 8.87±1.55 month and 

8.56±1.75 months, respectively. For urban and rural areas, average lactation length for local cows 

was 8.26±1.68 and 9.12±1.43 months and for crossbred cows was 8.4l±1.90 and 9.00±1.26 

months, respectively. As indicated in Table 7, daily milk yield of cross bred cows was greater 

than that of local bred cows nearly by five fold. 
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The overall mean age at first calving in the study area for local and cross bred cattle was 

56.28±5.29 and 3S.44±11.15 months, respectively. For urban and rural areas, average age at first 

calving for local cows was 54.lS±6.79 and 57.16±4.26 months and for crossbred was a 

33.20±10.25 and 40.85±12.15 month, respectively. 

The overall reported average calving interval for cross bred and local cows were 13.94 and 20.74 

months, respectively. For urban and rural areas, average calving interval for local cows was 

18.8l±3.06 and 21.52±4.73, respectively and for crossbred cows was 13.26±1.2 and 15.57±2.76, 

respecti vel y. 

In general, crossbred animals performed better than the local ones in daily milk yield, age at first 

difference between calving and calving interval. There was statistically significant difference in 

all the above mentioned parameters except lactation length between local cows in rural and urban 

areas (p<O.OS). The performance of local breeds in daily milk yield, age at first calving and 

calving interval was better in urban areas than in rural areas while lactation length was extended 

in rural areas. In the case of crossbred .cattle, there was statistically difference only in calving 

interval of cows in rural urban areas (p<0.05). Crossbred cows in the urban area had shOlier 

calving interval than those in the rural areas (Table 8). 
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Table 7: Production and reproductive performance of dairy cattle in the study areas 

Variables Urban area Rural area Overall P value 

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

Milk yield per day (liter) 

Locals breeds 2.00± (0.52 1.30± 0.63 1.50±0.68 0.000 

Cross breeds . 7.8l±4.27 6.14±5.61) 7.30±4.65 0.442 

Lactationlength( months) 

Locals breeds 8.26± (1.68 9.12±1.43) 8.87± 1.55 0.001 

Cross breeds 8.4l± (1.90 9.00± (1.26 8.56±1.75 0.493 

Age at first calving (months) 

Locals breeds 54.l5±6.79 57.l6±4.26 56.28±5.29 0.000 

Cross breeds 33.20±10.25 40.85± 12.15 35.44±11.15 0.129 

Calving interval(months) 

Locals breeds 18.81 (3.06) 21.52(4.73 ) 20.74(4.48) 0.000 

Cross breeds 13.26(1.20) 15.57(2.76) 13.94(2.03) 0.008 

SD=standard deviation 

4.9. Milk production, marketing and processing practices 

Milking was two times per day during morning and evening except 4 farms in urban areas and 2 

fanns in rural areas, which practiced three times per day. Detailed information of milk marketing 

and processing is shown in Table 8 below. Results indicated that four types of milk and milk 

products were sold to consumers. These were milk, butter, fermented milk (yoghurt) and cheese. 

Butter was the most commonly sold milk product in the study area (93%) of the farms followed 

by raw milk (36%). In urban area 85.29%, 45.58%, 5.88%, and 4.41 % of dairy farm owner 

practiced butter, raw milk, fermented mi!k and cheese, respectively. In the rural areas only butter 

and raw milk selling was practiced by 96.96% and 31 % of~he dairy farms, respectively. 

Among households selling raw milk, 93 % and 8% of the households sold directly to consumers 

and hotel (restaurants), respectively. The price of whole milk varied in urban and rural areas. In 
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rural areas whole milk was sold at 3 birr per liter and in urban areas it was sold at 4.5 birr per 

liter. One kg of local cheese was sold at 8 birr per kg. About 92 % of farm households practiced 

milk processing. Among milk processing households 99 % use traditional milk processing 

equipment (clay pot). Most (92%) of farm the households processed raw milk at least to sour 

milk, butter, ghee, cheese and butter milk. And small proportion of households processed also 

local cheese into a product locally known as 'metata" which stays for a long time (one year) 

without spoilage specially dming the long fasting period. Metata, ghee and buttermilk were used 

only for home consumption in the area. 

Table 8: Types of milk and milk product marketed and milk processing practice in the study 
areas 

Milk products sold 

Raw milk 

Fermented milk(yoghurt) 

Butter 

Cheese 

Raw milk sellers to consumers 

Raw milk sellers to Hotels and Rest. 

Milk processing house holds 

Use modern processing equipment 

Use traditional pot clay 

4.10. Dairy cattle diseases 

Urban area 

%(frequency) 

45.58 (31) 

5.88 ( 4) 

85.29 (58) 

4.41 (3) 

83.87 (26) 

16.12 (5) 

82.35 (56) 

3.57 (2) 

96.24 (54) 

Rural area Over all 

%(frequency) %(frequency) 

31.00 (41) 36.00 (72) 

2.00 (4) 

96.96 (128) 93.00 (186) 

1.5 (3) 

97.56 (40) 93.05 (67) 

2.43 (1) 8.33 (6) 

96.96 (128) 92.00 (184) 

1.08 (2) 

100 (128) 98.91 (182) 

Based on the symptoms given by interv~ewed farmers, the most commonly encoLmtered animal 

health problems in the study area were liver fluke, foot and mouth disease (FMD), external 

parasites, black leg, anthrax and abortion. Dermatophilosis and lumpy skin disease were also 

other health problems. Only 7.5 % ( n=15) of the interviewed households used modern health 

service from private clinics. The rest 92.5% use traditional method of treatment. Two hundred 
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forty four (10%) cattle (106 caves. 72 cows, 24 bulls, 26 steer and 16 heifers) died within the last 

12 months of the study period. The causes of cattle mortality were disease, plastics, feed shortage, 

injury and calving difficulty for 60%, 17.7%, 11.5%,5.7% and 4.5% of died cattle respectively. 

Table 9: COlmnon dairy cattle health problems in the study areas as reported by interviewed 

households 

Common health problems Urban area Rural area Overall 

% (frequencies) % (frequencies) % (frequencies) 

Black leg 29.4(20) 46.2(61) 40.5(81) 

Anthrax 29.4(20) 39.4(52) 36.0(72) 

External parasites 16.2(11) 53.0(70) 42.(84) 

Dermatophilosis 4.4(3) 18.2(24) 13.5(27) 

Liver nuke 57.3(39) 53.8(71) 55.0(110) 

Foot and mouth disease 36.76(25) 47.0(62) 43.5(87) 

Abortion 19.1(13) 16(21 ) 17.0(34) 

Lumpy skin disease 17.6(12) 16(12) 12.0(24) 

4.11. Constraints of dairy production 

Identification of major dairy production constraints was the other important part of this study, 

using group discussion and individual interview. Table 11 presents the six major constraints 

identified by the respondents during individual interview. These were animal disease (88%). 

scarcity of improved genotype (82.5%), feed shortage (71 %), milk market (32%), lack of space 

(23%) and water shortage (20.5%). 

In the rural areas, livestock disease was mentioned as the most impoliant constraint by most of 

cattle owners (95.5%) followed by scarcity of improved genotype (90 %), feed shortage by 

(65.5%), milk market (28.8%) and water sh0l1age (28.0%). In contrast, in the urban areas, feed 

shortage was mentioned as the most important constraint ( 82.3%) followed by animal 
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disease(73 .5%), scarcity of improved genotypes (67.6%), lack of space (60%) and milk market 

(38%) and water shortage (6%). Group discussion conducted at five sites also identified the same 

constraints forwarded during the individual interview. 

Table 10: Constraints of dairy production as identified by selected households 

Constraints Urban area Rural area Overall 

%(frequency) %(frequency) %(frequency) 

Scarcity of improved genotype 67.6 (46) 90.15 (119) 82.5 (165) 

Disease 73.5 (50) 95.5 (126) 88.0 (176) 

Water shortage 6 (4) 28.0 (37) 20.5 (41) 

Milk market 38.2 (26) 28.78 (38) 32 (64) 

Feed shortage 82.35 (56) 65.15 (86) 7] (142) 

Lack of space 60.3 (46) 0(0) 23 (46) 
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5. DISCUSSION 

The mean value of family size in Debremarkos Woreda (5.89 persons) was higher than what was 

reported by CSA (2002) which was 4.77 persons for East Gojjam Zone. This difference might be , 
the reflection of the steady growth of the population; the CSA survey was done some five years 

back. However, our result is closer to the family size that indicated for the whole country (5.15) 

by CSA (2005). 

Female headed dairy farms were only 16.5 % of the total. This percentage which is higher (23.53 

%) in urban areas as compared to (12.87%) in rural areas was in agreement with the observation 

of increased proportion of female headed dairy owners in the urban and peri-urban areas by 

Yoseph et al. (2003). Crossbreed cows were not available in female headed farms. Local breed 

cow number was also smaller in female headed farms. The low technology uptake might be due 

to shortage of family labour in female headed households. This result differs from the findings of 

Mekoill1en et al (2006) who stated for Addis Ababa area that women owned 38% of smallholder 

farms and had more cows (median = 3) than men - owned ones. 

Most dairy farm activities in 91 % of urban area farms and all rural area farms are done by family 

labour. This shows the higher role of family labour in small holder dairy production as reported 

by (F AO, 1997).A considerable propOliion of farm activities were performed by females which 

shows the role of women in dairy production activities. 

The higher proportion of house holds (54.41%) in urban area had a farming experience of less 

than 10 years as compared to the proportion of rural area house holds (20.45%) show there has 

been a dramatic increase in the number of farms in the last 10 years, which means the dairy 

production activity is becoming attractive to more people especially in the urban areas. 

Land, which is a key asset, was scarce in the area. The average individual household land holding 

of rural areas was 0.98 ha .This result is"lower than what was reported by Jayne e/ al. (2003) for 

the whole country as 1.17 ha per household. This shows population density and agricultural land 

shrinkage due to expanding w·banization. 
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The average livestock holding per household in urban areas (8.36 TLU) was higher than those 

reported by Solomon (2006) for Dejen Woreda which was 5.45 TLU but lower than those 

reported by Abdinasir (2000) for Arsi area which was 11.86 TLU. The proportion of cattle 

(92.44%) in this study was higher than the report of Solomon (2006) for Dejen Woreda Eastern 

Gojjam in which cattle constituted 88% of animals. It was also higher than the report of kelay 

(2002) for Sellale area in which cattle constituted 54.6% of all animals kept. The probable reason 

for higher proportion of cattle as compa~ed to Dejen and Sellale areas could be in the later areas 

the grazing site is generally swampy, which affects susceptible animals more. On the other hand 

in the present study area there is higher need of cattle for traction of crop lands especially of teff 

which needs more number of ploughing and seed beds leveling to kill the seedlings of future 

weeds. The population of goats which is almost zero in this study is similar with the report of 

Solomon (2006) for Dejen Woreda who reported that the goats' proportions are extremely few. 

This might be due to an availability of favorable grazing area. 

Donkeys were found only in rural areas which indicated that people in rural distant areas use 

them for transpOliation of grains and other inputs to markets or from market to their home and 

from the field to home. Horses in rural areas were used only for riding purposes and in the urban 

areas for pulling CaliS. 

The average livestock holding per household in urban areas (5.32 TLU) was significantly 

(p<0.05) lower than live stock holding in rural areas (8.36TLU).This difference is due to the 

purpose of al1imals. More number of male animals are kept in rural areas for draught purpose. In 

urban areas, the majority are female cattle kept for milk production except those of young bulls 

kept before being sold. Lack of grazing land, feed shortage and lack of space for housing animals 

and fed production in urban al·eas as compared to rural areas could also be probable reason for the 

low livestock number in the former. 

The cattle herd composition in urban areas was dominated by cows (41.20%) with a significant 

proportion of crossbred cows (31.10 % of the cows).This finding is pal·tly in agreement with what 

has been reported by Gashaw et.a!' (1991) for Sellale where cows comprised 51.8% of cattle 

herd, 62% of which were indigenous. The high proportion of cows in the cattle herd and 
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increasing proportion of crossbred cows in urban areas indicate the importance of dairying in 

urban areas of Debremarkos Woreda. 

In the rural areas of Debremarkos Woreda oxen (steers) comprised 20.31 % of cattle herd which 

was next to cows in number. Abdinasir (2000) and Getachew et al. (1993) also indicated that a 

considerable proportion of the cattle herd was also composed of oxen at Arsi area (43.23%) and 

Inewari (38%), respectively. The high proportion of oxen and almost all of cows are indigenous 

breeds, in the rural areas of Debremarkos, is a reflection of the importance of oxen for traction 

power in the area and cows are needed for oxen replacement and for very small amount of milk. 

The lower proportion of steers in this study as compared to others might be that in this area bulls 

stay many years as lmsaturated bulls (5 - 7 years) according to the fanners report during group 

discussion. 

The housing condition of animals was variable. In rural areas, almost all (86.4%) floors were 

hardened soil and only 13.6% of the houses are with stone slab floors . Muddy floors are difficult 

to clean and creating drainage problem. This condition predisposes animals to disease 

(Chamberlain, 1989). In mral areas animals spent the rainy summer season tethered in communal 

Pasture land to fertilize the land. This· predisposed animals for foot rot and cold stress and 

production decrement. This might be due to the need of fanners to fertilize the grazing land and 

improve the forage production. Farmers supposed lacking awareness on the importance of 

housing situation for the productivity of cattle. 

In contrast, in urban areas most of the houses (60.3%) and 10% were stone slab and concrete 

respectively. only 29.4% of the houses were hardened soil floor. In urban areas of Debremarkos 

animals in most fam1s (75%) were housed in separate closed yards. This protects animals from 

rain, cold and heat stress. All these show that there is greater awareness of the urban people in 

improving the housing conditions than the rural area fam1ers. In almost all (94 %) of the rural 

farmers and 97 % urban housings allow good air exchange. 

There were three types of feeding systems which were practiced by the dairy owners to feed their 

cattle. In rural areas of Debremarkos, all farms practiced free grazing system except 4.5% ( 6 
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farms) that were using limited grazing with stall feeding system for their crossbred cattle. The 

major feed sources were farm produced crop residues and communal grazing pasture utilized by 

all farms. Commonly used crop residues were oat straw, "teff" straw, and rarely wheat straw and 

barely straw, maize Stover was also used. Conservation of feed is common and mostly crop 

residues are conserved and rarely hay. In urban farms, most of the farms (77.9%) are land less. 

They use communal pasture free grazing system with limited supplementation. The later were 

purchased crop residues, hay, concentrate and non-conventional feeds. NOIl- conventional feeds 

like "tella atela"(traditional brewery by' product) were used by a significant number of farms 

(51.5%). This result is in agreement with Yoseph et al. (1999) who reported that non­

conventional feeds contribute a lot as animal feed resource in urban areas. 

Thirteen percent of the farms who were landless and having crossbred cattle used stall feeding 

system with purchased feed and the rest 8.8% graze their own land and use limited grazing 

system together with purchased and farm produced concentrates and hay. Stall and Shapiro 

(1996) also reported that free grazing is the predominant form of ruminant feeding system in most 

parts of the extensive and smallholder crop livestock farming areas in Ethiopia. Common pasture 

land is particularly utilized for grazing. However, as one goes to intensive type of production 

system stall feeding is a usual practice In intensively managed peri- urban dairy producers located 

in and around cities and towns mainly rely on purchased hay as there is no available land for hay 

or crop production. 

A considerable number of landless dairy producers do not keep enough stock of feed. This might 

be lack of feed stocking space and lack of capital to purchase more feed. The absence of record 

keeping in all rural farms and in almost all (92.7%) urban area farms is indicative of lack of 

awareness of farm owners on the benefits of record keeping in dairy farm operations. 

The AI service even before two years of the survey period when AI service was available was 

very minimal where only 10.3 % of urb~n farms and only 2 persons in rural areas. This result is 

by far less than that reported by Solomon (2006) for Dejen Woreda who indicated that 30.9 % of 

farmers used cross bred bull or AI service depending on availability. But partially in agreement 

with the report of Belete (2006) who reported that only 9.4% of housellolds in Fogera Woreda of 
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South Gonder used AI techniques. During the survey period 72.0% of urban farms and 93.2% of 

rural farms depend on natural uncontrolled mating with local bulls. Both of these results show 

that the breeding practices in Debremarkos Woreda were highly traditional. There was no AI 

service for the last three years in the study Woreda. This was due to change in administrative 

structure of Woreda. Previously it was administered together with Gozamen Woreda that gave 

attention for dairy production. 

Most urban and rural farm owners during the group discussion and individual interview repolied 

that, though there were higher preference of natural mating with cross breed bulls than AI and 

local bulls, there is limited cross breed bull in nearby and heat detection in local cows to serve at 

the proper time is difficult due to their silent and short heat period. They also mentioned that the 

reason for lack of Al utilization were an availability at the time of need; lack of attention for dairy 

production improvement; heat detection difficulty in local cows; suspicion of calving dil1iculty of 

local cows and preference of cross bred bull service than AI due to the perception that the chance 

of male calves being born is higher in AI service than bull service. This is partially in agreement 

with the report of Solomon (2006) who reported that farmers prefer natmal mating with cross 

breed bulls than AI due to unavailability of AI technicians, poor performance of AI and need for 

repeated services and insufficient services as a result of shortage of semen. 

Average daily milk yield of 1.50±0.68 liters and average lactation length of 8.87 ± 1.55 in this 

study for local breed cows was with in the range of the report of (F AO, 1993) who repolied that 

average daily milk yield of per cow from indigenous cattle ranges from 1.5 to 2 liters over 150-

180 day lactation length. But it was slightly higher than the national average of 1.09 liters per day 

as reported by Dagena and Adugna (1999).This slight variation could be the relatively better 

management of animals and better feed availability and supplementation in the study area as 

compared to other areas. The average daily milk yield of local breed cows in urban areas was 

significantly (p<0.05) higher than that of rural areas. The difference in milk yield may be due to 

difference in management and plane of nutrition between mban and rural areas Average daily 

milk yield of cross bred cows in this study 7.30±4.65 liter was higher than the repoli of Solomon 

(2006) who reported in Dejen Woreda the average daily milk yield for cross bred cows is 4.6 
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liters. This variation may be due to better management and the suitability of environmental 

temperature for cross breed cattle in the study area as compared to Dejen Woreda. 

Average lactation length 8.87± 1.55 months for local breed cattle was higher than the report of 

Solomon (2006) who reported 6.6 months in Dejen Woreda but lower than the repoli of Fekadu 

(1994) which was reported 11 months for local breed cattle. The average lactation length of local 

breeds in urban areas is significantly (p<0.05) lower than rural area. The average lactation length 

for cross bred cattle 8.56±1.75 months in this study was slightly lower than 9.8 months reported 

by Yoseph et.al (2003) for urban and peri-urban dairy production systems around Addis Ababa 

and. 

The average Calving interval of 20.74± 4.48 months for local breed cattle in this study was with 

in the range of the report of Taneja (1999) who reported 334-730 days of average calving interval 

for African breeds. And the result was slightly shorter than 790 days of average calving interval 

for local breed cows as reported by Perera (1999) in the Ethiopian highlands. This shows that in 

the study area local breed cattle have relatively better reproductive performance.The average 

Calving interval of cross breed cows in this study 13.94± 2.03 months was slightly shorter than 

the studies indicated by Gashaw (1992) that the mean calving interval for cross bred dairy cows 

in Sellale area was 15.4 months or 464 days. 

The average age at first calving for local breed cows was 56.28±5.29 months. Age at first calving 

in different Ethiopian breeds has been reported to be 35.1 to 53 months (Shiferaw et aI. , 2003, 

2005; Lobago et af., 2006).This might be the liver fluke burden in the area which retards the 

growth perfonnance of calves in the early age when they are susceptible. Age at first calving and 

calving interval for local breed cattle in Urban areas were significantly (p<0.05)lower than the 

rural areas which might be due better management applied for local bred cattle in urban areas 

than in rural areas The mcan age at first calving for cross breed cows in this study was 

35 .44± 11.15 months. Age at first calvil.lg in the central highlands of Ethiopia for cross breed 

cattle has been reported to be 29.8 months (Shiferaw et aI., 2003 , 2005 ; Lobago e{ aI. , 2006).The 

age at first calving in case of cross breed cows was higher than the average of other paris of 
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Ethiopia. This shows the slow growth rate of calves which needs attention on the management of 

calves and heifers. 

The slight better performance of cross bred cattle in the urban areas than in rural areas might be 

higher exotic blood level of cross bred cattle and lor better management in urban areas than rmal 

areas. Even though there is slight difference in all above mentioned reproductive and productive 

performance of cross breed cows between urban and rural areas the difference was not significant 

(P~0.05) 

In general, fermented milk and cheese were sold at farm gate, while butter is sold in market 

places to licensed local butter merchants. Raw milk was sold at farm gate to contractual 

consumers or delivered to hotels and restaurants. Raw milk selling is contractual type in which 

the owner transpOlts the milk to hotels and restamants or the consumers receive the milk from the 

farm. The marketing system is different from what was reported by Somda ef aI. , (2003) the latter 

reported that in 37.8 % of the cases milk are sold directly to consumers and to others (collectors, 

resellers) in 54.4 % of the cases. Tadele (2007) repOlted that milk producers sold their milk to 

intermediate traders. The lack of participation of intermediate traders in this study shows that the 

participation of people in milk marketing is very low. More over, in Debremarkos Woreda most 

of the habitants (97%) are followers of orthodox religion. During the fasting days they abstain 

from consuming livestock products. Thus during the fasting periods, milk producers are forced to 

process the milk and dispose the products at very low prices and face great loss especially those 

producing large volume of milk (15-80 liters per day) in urban areas. 

Many cattle disease were reported to occur in both urban and rural areas of Debremarkos Woreda. 

Blackleg, anthrax, and Foot and mouth disease (FMD) are top imp011ant killer disease in both 

rural and urban areas of the Woreda. Liver fluke and external parasites (ticks) are highly 

prevalent health problems affecting cattle productivity. Diarrhea and Coughing were the two 

commonly encountered disease sympt~ms of animals in the study areas. This result is in 

agreement with Solomon (2006) who reported that In Dejen Woreda the major diseases were 

Blackleg, FMD, Anthrax and mastitis. Tadesse et af. (2005) also reported that that in South and 

North Wollo Zones the major disease were infestation of ticks, lice, mange mites, warts and 
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Dermatophilosis are common in mid altitude and lowland areas during dry season. Fascioliasis 

and foot rot are important disease in the highlands during the wet season. Anthrax, black leg and 

FMD are also impOliant contagious disease. 

In the study area almost all the interviewed farmers (92.5%) reported that veterinary service and 

vaccination from government Agriculture and development offices was not available starting 

from 2005-2008 G.C in the Woreda. Only 7.5 %( n=15) of the interviewed house holds used 

animal health service from private clinics .The rest 92.5% apply traditional practices of disease 

management. As reported by the farmers the reason of inclining to the traditional di sease 

treatment method were the high costs and less effectiveness of private veterinary services. 

The over all mortality rates of cattle (10%) in this study was higher than the mOliality rate in the 

nearby area, Dejen Woreda (6.4%) as reported by Solomon (2006).This higher mortality might be 

the lack of veterinary service in the study area. 

Identification of major dairy production constraints was the other important patt of this study, 

using group discussion and individual interview. Animal disease, lack of crossbred genotype and 

feed shortage milk market space shortage, water shortage were the major problems in the study 

at'ea in decreasing order of importat1ce. Despite variations in their importance (rank) constraints 

identified were in agreement with the report of Mohamed el al. (2004) in general for Ethiopia and 

with the finding of Zelalem and Ledin (1999) and Survey report of ILeA (1992) in particular for 

the highland areas of central Ethiopia.Group discussions conducted in the study area identified 

the same constraints forwarded during the individual interview with minor ranking deviations the 

constraints. 
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6. CONCLUSION AND RECOMMENDATION 

The study was conducted to characterize dairy cattle production systems /practices/,to provide 

baseline data and identify constraints and opp0l1unities for dairy cattle production in the study 

area The results from this study reveal that: 

In both urban and rural areas of Debremarkos the livestock composition is highly dominated by 

cattle which show the greater contribu~ion of cattle through better management, feeding, and 

genetic improvement and improvement of market infrastructures. Dairy cattle production systems 

in the study area can be grouped as rural crop livestock mixed farming system, land less intra 

urban dairy farms and urban specialized dairy arms. The legally tenured land holding in the rural 

areas was almost one hectare and from this 96.96 % was used for crop production and only 1.5 % 

was used for natural pasture which shows that crop residues are the major animal feeds in the 

study area. All rural people used communal grazing land as a source of animal feed which is the 

other source of animal feed The commlmal grazing land was utilized with dilIered grazing system 

for the wet season and free grazing system in the dry season but due to the swampy nature of the 

grazing lands and free grazing utilization during the driest periods tramping of forage and less 

productivity of the communal gazing land was identified as the major cause for feed shortage 

which shows the need for improvement ~f communal grazing land utilization. Urea treatment of 

crop residues and forage production are not practiced in the study area. In urban areas most of the 

farms used communal grazing land as a major source of animal feed in which animals were also 

supplemented with purchased crop residues, hay, concentrates and non-conventional feeds. This 

shows better feeding system of animals in urban areas as compared to rural areas. 

Most of the farms 69% of rural area and 54.42 % of urban area do not have raw milk selling 

practices due to lack of market access and small volume of milk produced and lack of milk 

market. Milk marketing system in the study area was contractual type of informal marketing 

system which lasts only to the non-fasting periods and milk marketing was stressed as a primary 

constraint by specialized dairy producers in urban areas who produce more milk (15-80 liter) per 

day and also mentioned as a constraint by rural far distant farm households due to the long distant 

to transport milk on foot to urban areas for sell. This shows the need to improve milk market 
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infrastructures for the improvement of dairy production in the study area. The majority of cows in 

the urban area 69.90 % and almost all (96.62 %) dairy cows in rural areas were local cows. The 

productivity of local cows was very low. The overall mean daily milk yield for local and cross 

bred cows' were 1.50 ±0.68 liter and 7.3±4.65 liter per day respectively. The overall mean 

lactation length, for local and cross bred cows was found to be 8.87±1.55 month and 8.56±1.75 

months respectively. The over all mean age at first calving in the study area [or local and cross 

breed cattle was 56.28±5.29 and 35.44±11.15 months respectively. The overall reported average 

calving interval for cross bred and local cows werel3.94 and 20.74 months respectively. The 

performance of cross breed cattle was better than local breed cattle in daily milk yield, age at first 

calving, and calving interval in both rural and urban areas. It was found that milk yield of cross 

bred cows was greater than that of local bred cows nearly by five fold. This means that five local 

cows are one cross bred cow in terms of daily milk yield. The performance o[ local breed cattle in 

the urban areas was significantly higher than the daily milk yield of local cows in the rmal areas 

which shows better management also can improve the daily milk yield of dairy cattle. Natmal 

mating was the only method used for dairy cattle breeding. A very small proportion of house holds 

used cross breed bull service. Farmers reported that though there was higher preference of natural 

mating with cross breed bulls there is limited cross breed bull in nearby. They also mentioned that 

the reason for lack of AI utilization were an availability at the time of heat; lack of attention for 

dairy production improvement; heat detection difficulty in local cows; suspicion of calving 

difficulty of local cows. In the study area there were no public veterinary services. Only 7.5 % 

households used modem health treatment. But the rest 92.5% of the households used traditional 

method of health treatment and animal disease was mentioned as the first constraint for dairy 

cattle production in the area. Farmers reported that veterinary services from private sectors were 

not effective and costy. 

There fore from this study the following suggested recommendations should be undertaken to 

improve the dairy production as well as the food self sufficiency of the area: 
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• 

• 

• 

• 

Extension services especially of veterinary and Al service should be improved and private 

veterinary services should be controlled for their effectiveness. 

Establishment of Dairy cooperatives should be encouraged by the government and non -

govermnental organizations. 

Market infrastructures should be improved by governmental and non-governmental 

organizations. 

Bull service should be established in the Woreda. 

Future research areas: 

• Detailed milk demand Analysis of the Woreda. 

• Evaluate the economic viability of dairy production in the Woreda 

• The potential of "lit "as a milk replacer for calves. 

• The exact cause of cattle abortions in the area. 
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ANNEX 

Annex 1: Check list and guide line questions used for group discussion 

N ft . 1· . o 0 armers 111 t le 111tervlew--------------------Male----------------------female---------

Kebele------------------Area (urban, rural) -----------------------Check list no. --------------

I .Among the house hold members (husband"wife,son,daughterhiredlabor,)who is responsible in 

livestock production activities like her~ing, cleaning dairy cattle shades, animal selling, and 

purchase, taking care of calves, milking, milk processing, selling milk and milk products etc in 

this area? 

2. What are the crops types grown in this area? From highest to least in terms of area coverage? 

3. What is the crop yielding per hectare each crop grown in this area'? 

4. What are the objectiv~s of keeping dairy cattle in this area in order of importance? 

5. What types of houses are used for dairy cattle in this area? 

6. What are the eommon animal feeds in this area used for dairy cattle? Mention the number of 

months per year you feed each type of feed for the dairy cattle? 

7. What methods of feeding systems (h'ee grazing, stall feeding, and stall feeding with limited 

grazing) are practiced in this area? 

8. At what age do you normally wean calves? What additional feeds do you commonly provide 

for dairy calves? 

9. What are common sources of water for dairy cattle in the area? 

10. What is the most common breeding method9natural mating, AI) in the area? Estimate the 

proportion of each breeding methods used in the area? 

11. Which breeding method preferred most in the area? 

12. Is record keeping practiced in the area? What record types are available? 

13. What is the average milk yield per day, lactation length, caving interval. age at fir t calving 

and calving interval of cross breed and indigenous cattle in the area? 

14. For whom do you sell your dairy products? 

15. What are the milk processing products produced in the area? 

16. What are the major dairy cattle health problems in the area in the order of impOliance? What 

measures do you use to control these health problems? 
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17. What are the constraints of dairy cattle production in the area in tht: order of importance? 

18. What do you think be the rout causes of these problems? And what do you think be the 

possible solutions for these problems? 

19. What are the opportunities of dairy cattle production in the area'? 

Annex 2: Questionnaire Survey 

Structured questionnaire for characterization of dairy cattle production systems in the study area. 

Questionnaire No. ------- Name of enumcrator---------------Date 

1. Household resource characteristics: 

1. Name of farm owner (household head) ................................... . 

1.1. Address: District... ... Kebele (PA) ........... Village l.urban 2.rural Farmer No ...... . 

1.2. Level of education? 1. Illiterate 2. Writing and reading 3.primary school 4. Junior secondary 

schoolS. High school 6.Diploma and above. 

1.3. Age in years? 1. < 30 years 2. 31-40 

1.4. Sex: 1. Male 2. Female 

3.41-64 4. >64 

1.5. Marital status: 1. Unmarried 2.Married 3.Divorced 4.Widowed 

1.6. What kind of agricultural activities you are undertaking? 

1. Crop and livestock 2.only livestock production 3.crop only 

1.7. When did you start the dairy farming? 

2. Family size: ------------------------

Family members Sex 

male female 

Age <10 years 

Age 1 0-14 years 

Age15-64 years 

Age> 64 years 

3. Labor distribution in dairy cattle production: 
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3.1. Write the responsibility of the household members for the followin g ac ti viti c . (1 participate. 

O=not participate). 

Dairy activities IIusband wife Sons 

Herding 

Cleaning barn 

Taking care of suckling calves 

Feeding and watering of cattle 

Milking 

Milk processing 

Selling milk products 

Others 

4. Livestock type and number (Completed after observation) 

4.1. What type of animals are you keeping? 

Daughter 

Type of animals Amount in number 

cattle 

Sheep 

Goats 

Donkeys 

Horses 

Mules 

Poultry 

beehive 
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4.2. How many of each of the following cattle types do you have in your herd? 

Cattle type Breed and number 

number of local breeds Number of Cross breeds 

Cows 

Bulls( un castrated males) 

Heifers 

Calves 

steer(ox) 

Milking cows 

Pregnant cows 

5. Land holdmg and use pattern 

5.1. Legally tenured land--hectares, rented land-- hectares, Land with share cropping----hectares. 

5.2. Land use pattern 

Land use category Area sown Last year's grain yield( for annual 

crops only) 

ha quintals 

Annual croes 

l.'reff 

2.0at 

3.Wheat 

4.Barely 

5.Maiz 

6.lentil 

7.Nug 

8.Beans 

9.Peas 

Plantation 
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I natural pasture 

6. Livestock Production objectives: 

6.1. Rank the objectives of dairy production according to priority from 1 to 5, 1 representing 

highest and5 representing least use. 

Production objectives rank 

Income from sale of milk and milk products 

Milk for horne-consumption 

Income ii'om sale of animal 

Drought(traction, Seed bed preparation and threshing) 

Manure for fuel or fertilizer 

Dairy cattle Management 

7. Housing condition and waste management of dairy cattle: (Completed after observation).,. 

7.1. The type of house you have for your dairy cattle is: 1. Open bam (only fence) 2.separete 

closed 3.Together with family house 4.Attached with family house 

What is the house made from? 1. Corrugated iron 2. TuBed grass 3. Wood Plastered with 

mud 4. Concrete 5. Stone slab 6.Hardened soil 7. Wood only 8.oteher, O=open 

7.2. Roof------------

7.3. Wall------------

7A.Floor ----------

7.5. Housing ventilation 1. Good 2. Poor 

7.6. Frequency of cleaning the bam? 1. Once per day 2 twice per day 3. Three times per day 

7.7. How are you utilizing cattle dung most of the time? 1. It is done in to cow dW1g cake 2. It 

is used for farmland fertilization 3. Both 

7.8. Do you sell the cow dung cake? 1. Yes 2. No 

8. Dairy cattle feeds and feeding systems: 

8.1. What are the major dairy cattle feeding system you are using? 

1. Free grazing (full time). 2. Stall feeding 3. Stall feeding with limited gra/ing 
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8.2. How long animals graze per day (hours) _______________ _ 

8.3. Do you use communal grazing land? 1. Yes 2. No. 

8.4. Mention the common types of feeds you are using for dairy cattlc. 

Classes of feeds Type of feed No of feeding 

month / ycar 

Grazing 

Crop residues 

Supplements (concentrates) 

Hay 

Cultivate(improved ) 

forage 

Non- conventional feeds 

Minerals 

8.5 . What is the source of your cattle feed? 1. Farm produced 2. Purchased 3.Both. 

8.6. Do you grow fodder crops? 1. Yes 2.No 

8.7. What is your major reason for not growing fodder crops? 

8.8. Do you conserve feeds to provide in times of dairy feed shortage? I. Yes 2. No 

8.9. If yes, mention the type offeed you conserve? 1. Hay 2. Crop residues 

3. Both 

8.10. Is it difficult to get agro industrial by products? 1. Yes 2. 0 

8.11. Do you use urea treatment to improve the nutritive value of crop residues? 1. Yes 2. No 

8.12. What is the source of water for dairy cattle? 1. River 2.well 3.pipe 4.1&3 5.1&2 6. 

2&3 

8.13. What is the frequency of watering your milking cows? 1. Once per day 2. Twice per day 3. 

Three times per day 4.Freee access (adlibtum). 

9. Feeding of calves 

9.1. What additional feeds do you provide for pre-weaning calves? 

9.2. At what age do you start providing additional fed to suckling calves? 

At what age do you normally wean yom calves on average (age in month )? ----------

9.3. Local breeds--------------------------
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9.4. Cross breeds---------------___________________ _ 

Which methods do you use [or pre-weaning milk feeding? 

1. Bucket feeding (amount of milk) ____________________ _ 

2. Partial suckling 

9.5. Local breeds ----------_ 

9.6. Crossbreeds---------

9.7. Who weans calves mostly l.the cow refusal2.the calf refusal 3.Thc owner. 

10. Breeding practices: 

10.1. What type of mating system do you use [or your dairy cows? 

1. Natural service 2.Artificial insemination 3. Both 

10.2. If you use cross breed bull, source: 1.own bull 2.Neighbour ' 3.00 not use cross breed bull 

service 

10.3. Which method of breeding do you prefer and why? 

1. Natural (service) ------------------------------------------------

2. Artiticial insemination) --------------------------------------

10.4. What method of heat detection do you use in your dairy herd? 

1. Observation by farmer or farm attendants 

2. Using bull 

3. Using teaser bull 

4. Doing nothing 

10.5. What is the source of your initial crossbred cattle? 

1. Crossing locals with cross bred bull 

2. Purchasing crossbreds from local market 

3. Gift from the government or NGOs. 

4. crossing local breeds with AI 

5. No cross bred cattle in the herd 

10.6. Is mating seasonal? 1. Yes 2. No 

11. Record keeping 

11.1 . Is there any practice of record keepjng? 1. Yes 2. 0 

"11.2. If yes, 1.Breeding record l.Feeding record 2.Financial record 3.Ilealth rccord 4.Production 

record 5.0thers specify 
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12. Production and reproduction performance of dairy cattle 

12.1 Fill in the following table based on the performance of your dairy herd. 

Breed Average A verage Age at Average Average milk yield (liter) 

Lactation l1rst Calving 
t--

per cowlday 

length(month) ealving(months) interval(months 

) 

Local 

Cross 

13. Milk marketing 

13.1. How frequent do you milk your cows per day? 1. Once 2.twiee 3.Thriee 

13.2. On average how much milk do YOLl produce per day? ----------

13.3. Which milk products do you sell when they are available? 1. Whole milk 2.butter 

3.Fermented milk 4. Cheese 

13.4. On average how much whole milk (milk in litter) do you sell per day? ------

13.5. What is the price (in birr) of the following milk and milk products per kg or litter? 

1. Whole milk ---------- 2. Fermented milk (ergo) --------- 3. Butter ----4.Cheese----------

13.6. For whom do you sell your whole milk?) 

1. To conSlUners 2. To retailers 3.To restaurants and hotels 4.1&3 

5. 1&2. 6.2&3 7.No selling practice of whole milk 

13.7. Which method are you using for the delivery of your milk Imilk products? 

1. Me or another family deliver it 2. Collected by consumers I. purchasers. 3. Taking to the local 

market 

13.8. Is there any period you have problem of marketing your milk and milk products? 

1. Yes 2. No 

13.9. If yes in which months? 1. Fasting months 2. In any month in the year. 3 .Any other 

(specify) 

14. Milk processing 

14.1. Do you process milk? 1 Yes 2. 0 
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14.2. If yes what milk products do you get by proce' 'ing? I. l'crmcntcd milk 2.butter 3.buttcr 

milk 4.Cheese 5. Whey 6.Ghce 7.Chcese fermented with spices (mctata). 

14.3. What materials do you use for processing milk? 1. 'lay pot 2.cJay pot fitted with internal 

agitator 4.wooden material fitted with internal agitator 5.Cream separators 

14.4. Why do you process milk? 

15. Dairy cattle diseases and health service: 

15.1. When your animals are sick is veterinary service available? I. Yes 2. No 

15.2. If yes from where do you get veterinary service? 1. Government institutions 2.privates 3. 

Both 

15.3. Have you got Vaccination for your dairy cattle during the la t two years? 1. Yes 2.No 

15.4. Do you use any traditional or herbal medicine for your dairy cattle I .ye 2.no? 

15.5. What are the major animal health problems YOLl have experienced in your dairy cattle during 

last year? (Rank in decreasing order of importance). 

Health problem Rank or J Jealth problem 

impoltance 

Anthrax Foot problems 

Black leg lichcs 

Ticks Abortion 

Dermatophilosis Mastitis 

Bloat Trypanosomiasis 

Liver fluke other specify 

15.6. How many ammals have been dIed dunng the last one year? 

Cause of death? 1. Predator 2.disease 3.accident 4.poisol1 5. Any other 

Type of dairy herd Number 1 2 3 

died 

Calves 

Cows 

Steers 

J-leifer 

Bulls 
.?l. Ye 2. No 15.7. Was there any ll1cldence of abortIOn m your held. ) 
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!5.8.How many no of animals aborted in the last one year? 

15.9. At what time of pregnancy did it occur'? 1.1-3 month, or prl!gnanc)' 2.4-6 months of 

pregnancy 6- 9 months of pregnancy 

15.10. What measures do you take to control the animal health problems? 

16. Constraints of dairy production 

16.1. What are the major constraints of dairy production in your duir) (~lrIn'? (Put priority in 

ranking order). 
-

Constraints rank 
-

ShOliage of feed and feeding system 

Animal disease and poor veterinary service 

Space shortage 

Scarcity of water 

Milk market Problem 

Lack of Genetic improvement activities 

Others specify 

16.2. What are the route causes of these problems? 

16.3. What solutions do you suggest for these problems? 

16.4 What are the opportunities that you thin [or dairy production improvement in the area? 
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Annex 3: Table of conversion factors used to calculate TLU 

Livestock Type TLU 

ox/bull 1.10 

cow/local 0.80 

cow/cross 1.20 

Heifer 0.50 

Steers 0.6 

calves 0.20 

sheep 0.09 

Goat 0.09 

Horse 0.80 

Ass/mule 0.36 

Poultry 0.01 

Source: Abdil1asir(2000); Ibrahim(2000) 
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