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nvu"~nVLU LIH J!.,L lV1iLK PH.UUUCTIUN AND IIILD MILK 

CONSUMPTION IN AND AROUND BAIIIR DAR, ETHIOPIA 

AB TRACT 

Malnutrition is a serious problem in 1-5 years old children of Ethiopia and livestock 

products have a contribution in solving malnutrition. This study was conducted in and 

around Bahir Dar with the objectives of investigating the contribution of cow 

ownership and milk production to child milk consulllption; assessing constraints in 

cow milk production and child milk consumption; and assessing the quality of cow 

milk consumed by children at household level. ross- sectional study design was 

employed. A total of 300 households were individually interviewed. The results 

indicated a positive relationship between dairy cow ownership and child milk 

consumption. A child in a household with dairy cow consumes 464.911/1 ofmilk while 

in a household without dairy cow consumes 457.51111 of milk. Among households with 

dairy cow and without dairy cow larger volume ofmilk offer was observed in the peri­

urban (512.8ml) and urban areas (465.7ml), respectively as cOli/pared with the rest. 

In terms of child milk feeding practice, higher practice of child milk feeding was 

obtained in the urban households with 39% and without 60.7% dairy cow. The major 

constraint of child milk consumption across households with and without dairy cows 

was selling of milk for income generation and lack of knowledge; and shortage of 

money and cultural issues, respectively. Coliform and standard plate co lints in the 

urban, peri-urban and rural areas were 4. 7X10J and 104, 3.1X104 and4.6X104, 

2.2X105 and 5X1oJ, respectively. The overall result of adulteration and acidity were 

26.11 and 0.21, in CFU respectively. The general hygienic practice followed by 

households with dairy cows in the area is poor. Feed shortage is the biggest problem 

for all the study sites, whereas shortage of land is a priority problem for urban and 

peri-urban dairy owners and lack of improved breeds is a priority problem for the 

rural farmers. Reduction of milk production and quality affects child milk 

consumption. Therefore, further research works to address constraints and to improve 

child milk consumption are imperative. 

Key words: Bahir Dar, Child milk consumption, Milk production, Milk quality, 

Dairy cow ownership 

xii 



~.J."ll'\.VUU IlVn 

Malnutrition continues to be the leading cause of morbidity and mortality in children 

in many developing countries. In Ethiopia, for example, child malnutrition is a serious 

problem. About 57% of child mortality is under the age of five years old. The 

mortality is related to malnutrition (Girma and Timotiows, 2002). In Ethiopia alone, 

44 % of children are chronically malnourished (EDI IS, 20 II). A study conducted in 

Bahir Dar, indicated that the overall prevalence of malnutrition was very high among 

children with wasting, underweight and stunting being 14.1 %, 35.9% and 44.4%, 

respectively (Yille, 2006). 

The human and animal populations are very much affected by nutritional problems, 

primarily due to lack of food of high nutritional value. Therefore, to solve this 

problem and to improve the nutritional status of the population, measures should be 

taken to improve animal productivity, so as to ensure better supply of animal protein 

of high nutritive value (Asheber, 1992). Child nutrition could be affected with 

parental education, household income, family size and types of agricultural activities 

(Vella et al., 1995; Grosse, 1998b; Yimer, 2000). 

In selected regions of sub-Saharan Africa, one option for increasing food production 

and household incomes is dairy production and marketing (Staal et al., 2008). Milk is 

one of the major products of livestock (cattle, camels and goat) but in and around 

Bahir Dar goat and camel milk is not used for human consumption. People in the area 

use only cow milk (Asaminew, 2007; Adebabay, 2009). In addition to its importance 

as source of income for livestock owners, milk contributes to household food security 

especially for healthy child nutrition (Sigman et al., 1991; Grosse, 1998b). Therefore, 

ownership of livestock and livestock technologies can be one possible option which 

gives households more opportunities to improve the nutritional status of their children 

(John et aI., 2014). 

Ethiopia is gifted with good livestock production potential mainly due to relatively 

fair natural resource availability, suitable climate, and large cattle population (IPS, 

2000).There are about S3 million cattle, 24.9 million sheep, 22 million goats, 3.5 

1 



....... v .. vu ... v,,", U"U ./ ..... IIVII o;;~IUIIIC \ f\,L.VIV). In Amnara allonall<.eglonal lale, 

livestock population accounts for 29% of the country' tOlal live tock population 

(C A, 2005). According to Adebabay (2009), in Bure Woreda, the rep rted average 

number of local and cross-breed cow per hOll ehold was 2.57 and 0.20, re pectively. 

However, the average number of local and cro -breed dairy cow per household in 

Bahir Dar Zuria was 2.77 and 1.15, re pectively. he average number of local 

lactating cow and dry cows per household wa 1.34 and 0.88, respectively 

(Asaminew,2007). 

In Amhara region livestock productivity i low. For instance, the daily milk yield per 

cow is about 1.2 liters in 234 days of lactation period in Western ojjam Zone, 

resulting in an estimated milk production of 46,710,335 liters per lactation for all 

lactating cows in the Zone (CSA, 2005). In the Region, about 73% of smallholders 

practice mixed farming, 19% practice crop farming, while the remaining 8% 

undertake only livestock rearing (ZOA, 2005). The average daily milk yield in and 

around Bahir Dar was 7.6 liter/household ( etachew, 20 I 0). 

[n addition to milk quantity, milk quality is also one factor that affects child milk 

consumption (Vella et al., 1995; Grosse 1998b; Yimer, 2000).The safety of dairy 

products with respect to food-borne diseases is of great concern around the world. 

This is especially true in developing countries where production of milk and various 

milk products takes place under unsanitary conditions and poor production practices 

(Mogessie, (990). The microbial load of milk is a major factor in determining its 

quality. It indicates the hygienic level exercised during milking, that is, cleanliness of 

the milking utensils, condition of storage, manner of transport as well as the 

cleanliness of the udder of the individual animal (Parekin and Subhash, 2008; Torkar 

and Teger, 2008). According to Beke[e and Bayileyegn (2000), in Ethiopia the dairy 

hygiene is given less attention. They reported that, exogenous sources of milk 

contamination with bacteria are very common. According to Asaminew (2007), the 

overall milking hygienic practice followed by the farmers in Bahir Dar Zuria and 

Mecha Woreda is poor. But, provision of milk and milk products of good hygienic 

quality, quantity and good composition is desirable from consumer health point of 

view (Giangiacomo, 2000). 

2 



• .. "". "".v. "", .... '" "'LUUY wa;:, vUIlUU~lt;U Wltn me tOl/owlng objective 

I. To investigate the contribution of cow ownership and milk production to child 

milk consumption 

2. To assess constraints in cow milk production and child milk consumption 

3. To assess the quality of cow milk consumed by children 

3 



1.. Llll{AnJlU~ HJ£VIEW 

2.1. Cow Ownership and Child Milk Consumption in Developing Countrie 

Malnutrition continues to affect large numbers of children in the low-income 

countries of the world. According to Smith and Iladdad (1999), between 43 and 55 

million children in the region will be underweight in 2020. Nutritional problems 

continue to be the leading cause of morbidity and mortality in children in many 

developing countries. About 57 % under-five year mortality in Ethiopia is related to 

malnutrition (Girma and Timotiows, 2002).The result of the study conducted in Bahir 

Dar indicated that the overall prevalence of malnutrition was very high among 

children 1-5 years old with wasting, underweight and stunting being 14.1 %, 35.9% 

and 44.4%, respectively. Therefore, in order to address this problem further study 

should have to be conducted on child nutrition (Yille, 2006). 

Child nutrition could be affected with household income, family size and types of 

agricultural activities (Vella et al., 1995; Grosse, 1998b; Yimer, 2000). In addition to 

this poverty, lack of knowledge, disease, and inadequate food supplies also affects 

child nutrition (Latham, 1997). 

Livestock resources have great contribution in improving the nutritional status of the 

people (BoFED, 2006). Livestock rising plays a vital role in economic development, 

particularly as societies evolve from subsistence agriculture into cash-based 

economies (IPS, 2000). Foods from animal origin have high energy densities and 

provide low bulk diets, compared to foods from non-animal origin. This makes it 

possible for children to obtain more calories in tolerable quantities (Sigman et al., 

1991; Grosse, 1998b). Studies in rural Rwanda indicated that children between the 

ages of2 and 5 years old from households with dairy animals were significantly taller 

than children from households without (Grosse, 1998a). Similarly, Nicholson et al. 

(2003); John et at. (2014) reported, ownership of cattle has a statistically significant 

positive effect on the mean height of the children in both coast and in highlands of 

Kenya and Ethiopia, respectively. Therefore, ownership of dairy cow and livestock 

technologies can be one possible option to give households more opportunities to 

4 



'"'I-"VV'"' lll,", IIUlI'"Ulla, :>LClIUS L:nllaren vonn et 01. , 2UI4). As It i well known, milk is 

the first natural food of all young mammals during the period immediately after birth 

(Teka, 1997). Milk is one of the major products of livestock (cattle, camel and goat) 

that in addition to serving as source of income for livestock owners; it can contribute 

to household food security especially for healthy child nutrition. Milk is a nutrient­

dense food and is known to contribute a high proportion of the nutrients, uch as high 

quality protein and micronutrients (Barasa, 2008). Milk is the most nutritious food 

known to man; it contains nine essential nutrients, making it one of the most nutrient­

rich beverages. This nutrient of milk includes: Calcium, Vitamin D, Protein, 

Potassium, vitamin A, vitamin B, Riboflavin, Niacin, and Pho phorus (Falvey and 

Chantalakhana, 1999). In the rural areas the milk consumption could be determined 

by livestock ownership and season (Land O'Lake ,2012). 

2.2. Milk Production Systems in Ethiopia 

Milk production is highly labor-intensive and provides a lot of employment (Falvey 

and Chantalakhana, 1999). Dairy production is a critical issue in Ethiopia a livestock­

based society where livestock and its products are important sources of food and 

income. However, dairying has not been fully exploited and promoted (Belete et 01., 

20 I 0). There are 10 million dairy cows in Ethiopia producing 3.2 billion liters per 

year. For an average lactation period of six months the estimated milk production per 

cow is 1.54 liters (Staal et 01., 2008).According to CSA (2007), Amhara region 

occupies the third rank by producing 506 million liters. Based on the study which was 

conducted in the woredas of Bure, Fogera and Metema in Amhara Regional State; in 

the woredas of Shashemene and Mieso in Oromia Regional State; and in the woredas 

and towns of Hawassa, DalelYirgalem and Dilla in Southern Nations, Nationalities 

and Peoples Regional State, milk yield performance of cows as reported by farmers 

varies across the different dairy production systems, mainly due to differences in 

breed and management (Tegegne et 01., 2013). Indigenous breed of cows are 

generally considered low milk producers (Abaye et 01. , 1991). For instance, the 

annual milk yield per day in the peri-urban area of Addis Ababa was 3.9 liters for 

cross-breed cows and 1.2 liters for local cows (Garth et 01., 1999). The average milk 

production per cow in Western Gojjam zone is about I liter per day, resulting in an 

estimated milk production of 46,710,335 liters per lactation for all lactating cows 

5 



t ~~A, .lUU)). However, me average milk production per household in liter in and 

around Bahir Dar was 10.4 (Getachew, 20 I 0). 

Commercial systems which produce milk mainly for market and subsistence systems 

which produce milk mainly to meet household needs for dairy products are the two 

broad categories of dairy production system in Ethiopia (Azage et al., 2003). Based 

on marketing situations milk production system can be broadly categorized in to three 

systems, such as urban, peri-urban and rural milk production system (Tsehay, 2002). 

The system is estimated to consist of 5, 167 small, medium and large dairy farms, with 

about 71% of the producers selling milk directly to consumers (Tsehay, 2001). 

Urban and peri-urban milk production system is developed in and around major cities 

and towns which have high demand for milk. In this system the main feed resources 

are grass hay, crop residues and agro- industrial by-products. In this system milk is a 

means of additional cash income. Most of the improved dairy stocks in Ethiopia are 

used for this production system (Belachew et al., 1994; Tsehay, 200 I). The rural dairy 

production system is part of the subsistence farming system and includes pastoralists, 

agro pastoralists, and mixed crop-livestock producers mainly in the highland areas 

(Getachew, 2003). 

2.2.1. Urban milk production system 

Urban milk production system is developed in major cities and regional towns, which 

have a high demand for milk, and they are a largest source of milk producer (Azage 

and Alemu, 1997). Urban dairy systems focuses on production and sale of fluid milk, 

with little or no land resources, using the available human and capital resources 

mostly for specialized dairy production under stall feeding conditions. As compared 

to other systems they have relatively better access to inputs (e.g. feeds) and services 

(e.g. artificial insemination and clinic) provided by the public and private sectors, and 

use intensive management (Tegegne et al., 2013). Total milk production from urban 

dairy farmers amounts to 34.649 million liters per annum. Of this total 10 % is left for 

household consumption (Azage and Alemu, 1997).Producers deliver milk to 

consumer or consumers may collect it at the producer's gate. Payment to producers is 

generally on the monthly bases. The contribution of urban milk production to child 

6 



111111\. ~U11;:'UllIIJllUll I~ I11gn ~mce, mere IS door-to-door delIvery ot" milk in urban areas 

by informal vendors (Masembe, 2003). 

2.2.2. Peri-urban milk production system 

According to Tegegne et al. (2013), Per-urban milk production system located at the 

periphery of major towns which have relatively better access to urban centers in 

which dairy products are highly demanded. Similarly, Zegeye (2003); Yoseph et 

al.(2003) reported that, the Peri-urban dairy production systems is found in the 

bounds of major cities and comprises small and medium sized farms that own 

crossbreed dairy cows. Similar to urban dairy production system, in this system milk 

production in general is mainly based on cattle (both improved and indigenous) 

(Tegegne et al., 2013). The peri-urban dairy production system includes most of the 

improved dairy stocks (Ahmed et al., 2003). 

2.2.3. Rural milk production system 

The rural dairy production system is part of the subsistence farming system and 

includes pastoralists, agro pastoralists, and mixed crop-livestock producers mainly in 

the highland areas. The system is not market oriented and most of the milk produced 

in this system is retained for home consumption. The level of milk surplus is 

determined by the demand for milk by the household and its neighbors, the potential 

to produce milk in terms of herd size and production season, and access to a nearby 

market (Getachew, 2003). 

The rural small-scale mixed system mainly uses indigenous breeds, grazing of natural 

pasture and crop residues as major inputs. Rural small-scale mixed subsistence dairy 

production in Fogera is undertaken by subsistence farmers who own 1-7 indigenous 

and 1-2 cross-breed cows. There are only six cross-breed lactating cows (0.79%) in 

this system. The total number of milking cows in this system is 764(Tegegne et al., 

2013). The traditional smallholder system in rural Ethiopia produces 97% of the total 

national milk production using the indigenous cattle breeds. This sector is largely 

dependent on low levels of inputs and indigenous breeds, which produce about 400-

680 kg ofmilklcow per lactation length (Tsehay, 2001). Apart from a few cross-breed 
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producing indigenous breeds of zebu cattle (Staal and Shapiro, I 996).The rural dairy 

production system is largely dependent on low levels of inputs and indigenous breeds 

(Tsehay, 200 I). 

2.3. Constraints of Milk Production 

Underdevelopment and lack of market-oriented production, lack of adequate 

information on livestock resources, inadequate permanent trade routes and other 

facilities like feeds, water, holding grounds, lack or non-provision of transport, 

ineffectiveness and inadequate infrastructural and institutional set-ups, prevalence of 

diseases, illegal trade and inadequate market information (internal and external) are 

generally mentioned as some of the major reasons for the poor milk production 

(Belachew 1994; Ayele and Peacock,2003). 

The smallholder milk production system is mainly constrained by feed and water 

shortages. Others problems of smallholder milk production system include lack of 

cash, shortage of labor, low prices especially for fresh milk, inefficient milk 

processing practices and poor quality products, and diseases (Asaminew,2007). 

Beside, feed shortage problems in terms of both quality and quantity, and the lack of 

specialized indigenous dairy breeds of cattle, are the two major factors limiting the 

development of dairy production in rural part of Ethiopia (Kedija, 2007). On the other 

hand, Low demand during fasting, shortage of cow feed, low milk price, lack of 

artificial insemination service, inadequate animal health and extension services are the 

major constraints for dairy producers (Tadele, 2010). 

2.3.1. Shortage offoed 

Livestock feeds are the major inputs in any milk production activity (Sintayehu et al., 

2008).Feed constraints could be seen from different dimension in terms of quality and 

quantity and seasonal feed supply to meet the nutritional requirements of dairy 

animals. Both roughage and concentrate feeds are either too expensive or unavailable 

in sufficient quantity and quality to improve dairy production (Kedija, 2007). The 

general belief that feed is abundant during the wet season is not true in all production 
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SYSlt;rnS anu agru-ecolOgles. tor example, In the rural highland dairy system of Sure 

about 35% of the farmers reported feed shortage between July and September, the 

main rainy season. In Fogera, farmers face severe feed scarcity during the wet season 

due to flooding of the natural pastureland. [n addition, grazing lands in Fogera have 

been shrinking due to expansion of large-scale rice cultivation and the invasion by the 

noxious weed (Asracanthalongifolia, amykila), overgrazing and mismanagement due 

to the free and uncontrolled use (Tegegne et al., 2013). Feed is generally not available 

in sufficient quantities owning to overgrazing of lands and uncertain weather 

conditions. When they are available, they are of poor quality to provide adequate 

nutrition. As the grazing area is heavily populated and as there has been virtually no 

effort to limit the livestock population, the pastures are over-stocked and over-grazed. 

Thus, the animals are even unable to meet their maintenance energy requirements and 

as a result lose a substantial amount of weight (Lakew et al., 2000). 

2.3.2. Shortage of water 

Ruminates require water to maintain the water content of the body, and water 

availability affects voluntary feed intake; less water leads to inadequate intake of dry 

matter. For animals kept under pastoral production system, the frequency of watering 

is very important. During the dry season water is available only from wells and some 

lakes and streams (Ibrahim and Olaloku, 2002).Watering frequency of dairy cattle 

depends on access to water sources, the age structure of the herd, physiological stage 

of animals and season. In rural highland dairy system of Sure, watering frequency of 

calves on average is about 2.5 times per day. In rural lowland dairy system of 

Metema, watering animals is more frequent in the wet season (twice) than the dry 

season (only once). In the urban and peri-urban system (Shashemene - Dilla milk 

shed), about 36% of the households water their cattle once a day. Scarcity of water is 

severe during the dry season since rivers and wells dry out as reported by households 

in rural lowland dairy system of Metema and Mieso (Tegegne et al., 2013). 

2.3.3. Animal health care 

The major constraint of dairy development in Ethiopia is animal health care and 

improved health management, which caused poor performance of dairy animal across 
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pruUUl,;L1un sy:m:rn ~lOranIm ana Utatoku, 2UU2). Contact of livestock brought from 

varies localities through the use of communal pastures and watering as well as 

marketing places play an important role in the transmission of economically 

significant infectious and parasite diseases such as Schistosomiasis and Fasciolisis 

(Zinash, 2004). Government veterinary staffs are few in number and cannot cover 

such a vast area to adequately address the veterinary needs of livestock keepers 

(Tafesse, 2001). According to Adebabay (2009), the main reported animal health 

problems were lack of veterinary drugs, less frequent animal health service, 

remoteness of animal health centers, lack of skilled animal health technicians, lack of 

laboratory services, and lack of timely vaccination of their animals. On average 

farmers travel about 2.16 km and a maxim urn of 20 km to get to an animal health 

centre. As Kedija (2007) reported, a high incidence of clinical mastitis in milking 

cows was observed during the study conducted in Mieso woreda of Oromia region. 

As the author indicated, from the total responses 45.8 % of farmers indicate Mastitis. 

However, there may be high incidence of sub-clinical cases. This disease has received 

little attention. Occurrence of mastitis may be influenced by some heritable 

characteristics such as capacity of milk production, teat structure and udder 

conformation as well as genetic variation in disease resistance among breeds 

(Abdurahman et ai., 1995). This disease is also economically important disease in 

milking cows as it causes financial loss as a result of decreased milk yield (Morse et 

aI., 1988). In Fogera, Veterinary service is given by three governments and one 

private clinic. There are also three private drug vendors. Vaccination service is 

provided only by the government clinics. Only two clinics have microscopes to 

conduct disease diagnosis (Belete et ai., 2010). 

2.3.4. Lack o/improved breed 

In Mieso woreda there has been no effort to improve milk production through cross­

breeding (Kedija, 2007). In the rural lowland production system of Metema and 

Mieso natural mating is the only method since artificial insemination service is not 

available (Tegegne et al,20 13).On the other hand, in Amhara region Fogera woreda 

artificial insemination service is available at the Office of Agriculture and Rural 

Development for cross-breeding purposes to improve milk production. However, the 

service is limited to urban and peri-urban areas only. Availability and high price of 
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in the woreda. According to Azage et al. (2006), problem with efficiency and 

effectiveness of artificial insemination technician and monopolized public delivery of 

the service are some of the major problems in the country artificial insemination 

system. The price of a cross-breed heifer is also the major factor, the price of cross­

breed heifer ranges from 3000 to 5000 Ethiopian birr (Belete el al., 2010). 

The livestock genetic resources of Ethiopia's have evolved largely as a result of 

natural selection influenced by environmental factors. This has made the stock better 

conditioned to withstand feed and water shortages, diseases challenges and harsh 

climates. But the capacity for the high level of production has remained low (IPS, 

2000). The consequence of the low genetic potential of indigenous breed for 

productive traits makes total national milk production to be low (Mukasa-Mugerwa, 

1989). 

2.3.5. Shortage of land 

With regards to change in land use, about 82 % of the respondents which are found in 

Mieso woreda of Oromia region indicated that, grazing lands have been continuously 

lost to crop lands (Kedija, 2007). The average livestock holding per household in 

urban areas of Debre Markos (5.32 in tropical livestock unit) was significantly 

(P<0.05) lower than livestock holding in rural areas of Debre Markos (8.36 in tropical 

livestock unit). This is because there is relatively better feed resource and space for 

cattle shed construction in rural areas than in urban areas to keep more animals 

(Yayeh et al., 2014). 

2.4. Constraints of Child Milk Consumption 

Milk is a compensatory part of daily diet especially for the expectant mothers as well 

as growing children (Rajagopal et al., 2005; lavaid et al., 2009; Olatunji et al., 2012). 

However, fluid milk consumption is affected by factors that has related with 

consumers' attitudes and perceptions about price and health effects of milk (Berhanu 

et al., 2012).1n addition to this, fluid milk consumption by the children is affected 

with parental education, household income, diet quantity and quality, child health 
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activities (Vella et al., 1995; Grosse 1998b; Yimer, 2000). Within milk producing 

households, child nutrition or milk consumption could be affected by household 

economy, education, child health problem and culture (Girma and Timotiows, 2002). 

The role of education is obvious in affecting health and as a whole the socio­

economic status of the family as well (Keralem, 2005). Therefore, parental education 

is main constraint that affects child milk consumption (Vella et al., 1995). 

The microbial content of milk is a major feature in determining the milk quality 

(Rogelj, 2003). Milk quality is one factor that affects child milk consumption (Vella 

el al., 1995; Grosse 1998b; Yimer, 2000). Provision of milk and milk products of 

good hygienic quality is desirable from consumer health point of view (Giangiacomo, 

2000). The microbial content of milk indicates the hygienic levels during milking that 

include cleanliness of the milking utensils, proper storage and transport as well as the 

wholesomeness of the udder of the individual cow (Spreer, 1998). A commonly used 

procedure to measure the sanitary quality of milk is to estimate its bacterial content. 

The number of bacteria in dairy products is an indication of conditions under which it 

was produced and handled determines its keeping quality (Mogessie, 1990). 

Milk quality control is the use of approved tests to ensure the application of approved 

practices, standards and regulations concerning the milk and milk products. The tests 

are designed to ensure that milk products meet accepted standards for chemical 

composition and purity as well as levels of different micro-organisms (FAO, 2000). 

The number of bacteria in aseptically drawn milk varies from animal to animal and 

even from different quarters of the same animal (O'Connor, 1994). In proportion to 

the numbers present, existence of coliform bacteria in milk is suggestive of fecal 

contamination and unsanitary practices during production (Richardson, 1985). 

Whereas, according to Alganesh (2002), the minimum and maximum values for 

microbiological quality of raw cows' whole milk produced in two woredas of Eastern 

Wollega to be 9.0 and 1.4 x 109 CFU/ml. 

Adulteration of milk by intentional addition of water is a common problem in many 

developing countries. Adulteration is illegal because it alters the natural composition 
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problem, family size, childcare and feeding practice, type of agricultural production 

activities (Vella et ai., 1995; Grosse 1998b; Yimcr, 2000) . Within milk producing 

households, child nutrition or milk con umption could be affected by hou ehold 

economy, education, child health problem and culture (Girma and Timotiow , 2002). 

The role of education is obvious in affecting health and a a whole the ocio­

economic status of the family as well (Keralem, 2005). Therefore, parental education 

is main constraint that affects child milk consumption (Vella el ai., 1995). 

The microbial content of milk is a major feature in determining the milk quality 

(Rogelj, 2003). Milk quality is one factor that affects child milk con umption (Vella 

et ai., 1995; Grosse 1998b; Yimer, 2000). Provi ion of milk and milk product of 

good hygienic quality is desirable from con umer health point of view (Giangiacomo, 

2000). The microbial content of milk indicate the hygienic level during milking that 

include cleanliness of the milking utensils, proper torage and tran port a well a the 

wholesomeness of the udder of the individual cow (Spreer, 1998). A commonly u ed 

procedure to measure the sanitary quality of milk is to estimate it bacterial content. 

The number of bacteria in dairy products is an indication of condition under which it 

was produced and handled determines its keeping quality (Moge sie, 1990). 

Milk quality control is the use of approved tests to ensure the application of approved 

practices, standards and regulations concerning the milk and milk products. The tests 

are designed to ensure that milk products meet accepted standards for chemical 

composition and purity as well as levels of different micro-organisms (F AO, 2000). 

The number of bacteria in aseptically drawn milk varies from animal to animal and 

even from different quarters of the same animal (O'Connor, 1994). In proportion to 

the numbers present, existence of coliform bacteria in milk is suggestive of fecal 

contamination and unsanitary practices during production (Richardson, 1985). 

Whereas, according to Alganesh (2002), the minimum and maximum values for 

microbiological quality of raw cows' whole milk produced in two woredas of Ea tern 

WoUega to be 9.0 and 1.4 x 109 CFU/ml. 

Adulteration of milk by intentional addition of water i a common problem in many 

developing countries. Adulteration is illegal becau e it alter the natural compo ition 
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of milk and can introduce harmful bacteria and other dangerous substances into milk . 

Adulteration affects milk quality. About 114 milk samples from households that 

supplied milk to Mieso and Asebot markets were taken to see the percentage of 

adulteration. The result indicated that 78%, 18%, and 4 % were normal, adulterated 

and skimmed, respectively (Kedija, 2007). Normal milk has specific gravity of 1.026-

1.032 glml (or 26- 32 on the lactometer reading). If water has been added, the 

lactometer reading will be below 26. If any solid such as flour has been added, the 

reading will be above 32 (Kurwijila, 2006). 
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3. MATERIAL AND METH [) 

3.1. Description of the Study Area 

The study was conducted in and around Bahir Dar. l3ahir [ ar i the capital city of 

Amhara National Regional tate, located at about 565 km away fr m Addi Ababa 

(Figure I). The Regional State covers a total arca f 152,600 krn 2 (BoF · , 2008). 

The total human population of the Region is e timatcd t be 17.2 1 million of which 

15 and 2.21 million people live in rural and urban area, re pectively (F R · PI I 

2008). The livelihood of the peoples i ba ed on agriculturc and 80% of the 

population practice mixed crop live tock farming y tem . The Region ha 10.6 

million cattle, 5.7 million sheep, 4 million goat, 2.1 million cquine and 17,400 

camels managed under extensive managemcnt y tcm (BoA, 2000). 

3. 1.1. Bahir Dar City 

Bihar Dar City is located at II" 38'N, 37" 10'E on the outh of Lake Tana where 

Blue Nile River starts. The elevation reported for the ity i about 180 I m.a .. 1. There 

are 9 kebeles in the City (QCB, 20 I 0). The area receives an average annual rainfall 

ranging between 850mm to 1250mm with the minimum and maximum average daily 

temperatures of 10°c and 32°c, respectively (BoARD, 2006). According to the 

BCAO (2012/13), the population of Bahir Dar is about 220,344 lincluding rural 

kebelesl. When disaggregated by place of settlement, the rural population of Bahir 

Dar constituted 40,250 while the urban population is 180,094. In terms of gender 

composition the female population of Bahir Dar is slightly higher than the male 

population. Out of 180,094 urban populations 93,005 are female and 87,089 are male. 

Annual population growth of the City is about 6.6%. From this 2.6% is the birth rate 

and 2.8% is migration rate. Average household size wa 4.4 in 2005. 

3.1.2. Bahir Dar zuria woreda 

Bahar Dar Zuria Woreda is one of the Woredas found in West Gojjam administrative 

zone. The Woreda is located at an altitude of 1500- 1800 m. a. s. I \ ith mean annual 
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laliliall VI OVV-I L.JV 111111 anu mcan annual tcmperatur r 28 c- 2 c. The minimum 

and maximum average daily temperature of the Woredo i 10°c and 32°c, respectively 

(BZOARD, 2007). Uncultivated lands due to variou rca n are e timatcd to 31.271 

km
2

. The livestock population of the Bahir Dar Zurio Woredo i e timated to be 

206,865 cattle, 14,329 sheep, 26,049 goats, 18,728 donkey, 716 mule and 346,546 

poultry. Furthermore, there are about 19,706 honeybee c lonies found in the Woredo 

(CACC, 2003). According to the ALZR (2012/13), the Woredo has 39 kebe/e 

administrations with total human population of 230432 (133707 male and 96725 

female). 
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Figure 1. Map ofBahir Dar City and kebeles bound Bahir Dar 

3.2. Study Design and Study Population 

N 

A 

River 

Study Area 

Sample AreJ 

1:400,000 

A cross-sectional study design was conducted to assess household level milk 

production and child milk consumption. The study populations were households with 

and without dairy cow. Totally 300 households were interviewed, among this 150 of 

them were households with dairy cow while 150 of them were households without 

dairy cow. The sample size was determined based on the following mathematical 

model recommended by Arsham (2007): 

16 



N = U.D/::'t,-

Where N = sample size, 

SE = standard error 

For a SE of 5.0 % the computed sample size was 100 from each area (urban, per 

urban and rural). 

3.3. Sampling Procedure of the Survey 

From the three sites which are found in and around Bahir Dar 12 area were selected 

purposively based on dairy potential information which was obtained from Bahir Dar 

City and Bahir Dar Zuria Woreda Agricultural Office. From the urban area of Bahir 

Dar City four kebeles were selected, i.e., Tana, Ginbot 20, Shimbet and Hidar 11. 

From peri-urban area three kebeles were selected they were Tiss Abay, Meshentii and 

Zege 01 .From rural areas of Bahir Dar five kebeles were selected, i.e., Woramit, 

Zenzelma, Robit, Sebatamit and Andassa (Yigoma Huletu) were selected. The selected 

kebeles has the following distance from Bahir Dar city Meshentii (21 km), Robit (10 

km), Tiss Abay (30 km), Sebatamit (11 km), Zege 01(28 km), Andassa (Yigoma 

huletu) (18 km) and Zenzelma (15 km) CBRTA, 2006). Further elaboration of the 

sampling procedure of the study site is presented in Figure 1 bellow. 
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Figure 2. Illustration of sampling procedure of the study sites 

Households from the selected kebeles were chosen purposively based on the 

availability of children 1-5years old in the households with and without dairy cow. A 

total of 300 individual households with and without dairy cow with a child 1-5 years 

old were purposively interviewed using a semi-structured questionnaire (Appendix 

II ). 

Before the collection of the actual data, the developed semi- structured questionnaire 

was pre-tested. Pre-testing was made with 30 sampled hou ehold respondents. Two 

enumerators were trained by the researcher for three days before data collection was 

started. For the field survey, the method of data collection used was single- visit­

multiple-subject survey (ILeA, 1990). The main theme of the survey was assessing 

the amount of milk consumed by the child, constraint of child milk consumption, 

time of milk supply for the children, identification of dairy production constraints at 

household level, total volume of milk produced at hou ehold level, cattle type, dairy 
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practices, milk equipment disinfecting technique, demographic data ofhou ehold and 

educational status of the household head (Appendix I ).8efore the collection of the 

actual data, the developed semi- structured que tionnaire wa pre-te ted . Pre-testing 

was made with 30 sampled household respondent . Two enumerator were trained by 

the researcher for three days before data collection wa tarted. Information wa 

obtained from both household heads. But the majority of respondent were female 

(Appendix Figure 10). 

3.4.2. Sampling of milk and quality analysis 

A total of 30 milk samples were collected from each ite ba ed on primary urvey (n 

90),Out of these samples from urban (6), peri urban (3) and rural (2) had ma titi ca e. 

Therefore, a total of 79 samples were te ted . Milk ample were collected fr m 

households producing milk that is provided to their child ba ed on the re ult of the 

preliminary survey. The milk sample was taken from the cup that a child used to drink 

from, before it was boiled and the volume of milk was mea ured with mea uring 

cylinder (Appendix 2). 

From Andassa Research Center, 90 sampling bottle and one measuring cylinder was 

obtained. The bottles and measuring cylinder were sterilized by washing with a 

detergent and boiled water (Appendix 3). Sterilization of sample collecting bottle was 

performed before and after sample collection from each three sites. The collected milk 

samples were mixed together into sterilized universal bottles of about 1000 ml 

capacity and labeled the name of the site on the bottle. terilizing equipment called 

autoclave (Appendix 4). From each house 33 ml of milk was collected. The milk for 

mastitis test was taken directly from the cow while for quality analysis it was taken 

from the cup that the child used to drink from. The collected milk was delivered to 

Bahir Dar Regional Veterinary Laboratory 30 minute after collection in ice box, then 

the mastitis test was completed for I hour and 30 minutes then the milk samples which 

passed the mastitis test was delivered to Bahir Dar University Food and Biochemical 

Technology Department within the ice box for milk quality analysis. All milk quality 

analysis was performed immediately after delivery. Microbial counts '> ere made after 

24 hours. 
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titratable acidity, alcohol test and lactometer te t. The corre p nding P and 

were computed from duplicate plate containing between 25-250 colonic. Plate 

containing less than 25 colonies were taken a Ie than 25 e. timated c unt and 

plates containing greater than 250 colonie for all dilution were recorded a To 

numerous to count (TNTC).The colonies were counted with colony c unter(Appendix 

5). For analysis purpose only counts in the normal (25-250) were taken directly_ 

When all plates counted less than 25, the neare t count to 25 was taken and when all 

plates counted greater than 250 colonies for all dilution, the neare t colony count to 

250 was taken (APHA, 1992). To avoid a fictitiou impres ion of preci ion and 

accuracy when computing the counts, only the first two significant digit were 

reported by rounding up or down to the next number. The following formula wa used 

to calculate the counts (API lA, 1992). 

N= LC 

Where: 

N = Number of colonies per ml or g of product; L C = um of all colonies on all 

plates counted; n, = Number of plates in first dilution counted; n2 = Number of plates 

in second dilution counted d = Dilution from which the first counts were obtained. 

3.4.2.1. Coliform Count (CC) 

The CC was made by mixing 25 ml of milk sample into sterile stomacher bag having 

225 ml peptone water (I %). After mixing the sample was serially diluted up to 10-4in 

sterile test tubes having 9ml of peptone water and duplicate samples (I ml) were 

plated using 15-20 ml Violet Red Bile Agar solution (VRBA) in sterile Petri dish. 

After thoroughly mixing, the plated sample was allowed to solidify and then 

incubated at 30°C for 24 hours. Finally, colony counts were made using colony 
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I"UUlIlvl. IYfJll"dl UdlK. n::u cOlonIes were conSIdered a coliform colonie (MMAF, 

2012) (Appendix 6). 

3.4.2.2. Standard Plate Count (SPC) 

The SPC was made by adding 25 ml of milk sample into terile stomacher bag having 

225ml peptone water (1%). After thoroughly mixing, the amplc wa crially dilutcd 

up to 10·4in sterile test tubes having 9ml peptone watcr and duplicate samplc (1 ml) 

were pour plated using 15-20 ml SPC agar solution and mixed thoroughly. The platcd 

sample was allowed to solidify and then incubated at 300 for 48 h ur . olony 

counts were made using colony counter (MMAF, 2012). Aftcr incubation, all colonic 

including those of pin point size in SPCA mcdium and purpli h red col nic in VR A 

medium as shown in (Appendix 7). 

3.4.3.3. Acidity test 

Titratable acidity is a measure of freshnes and bacterial activity III milk. The 

production of acid in milk is normally termed souring and the sour taste of such milk 

is due to production of lactic acid. The percentage of acid present in dairy products at 

any time is a rough indicator of the age of the milk and the manner in which it has 

been handled. Fresh milk can have an initial acidity due to it buffering capacity 

(O' Mahony, 1988; O'Connor, 1994). Acidity was measured by titration with 0.1 N 

sodium hydroxide solutions and using I % ethanol solution of phenolphthalein as 

indicator (O'Connor, 1994). Popescu and Angel (2009) reported that, high quality 

milk essentially needs to have less than 0.14 percent acidity. The following formula 

was used to calculate the lactic acid percentage (O'Connor 1995). 

Lactic acid (%) = ml Nil 0 alkali x 0.009 x 100 

ml of sample 
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~ .... q. AlCOHOl test 

Five m I of milk and 5 m I of 68% alcohol (ethan I) \ ere placed in a test tube. 1 he test 

tube was inverted several time with the thumb held tightly vcr the pen end f the 

tube. The tubes were shaken to mix and any clot ft rmati n wa n ted ( mbui I!t ClI., 

1995; O'connor, 1995). lot formation indicate ab en e of re hness f the milk 

(Appendix 8). 

3.3.1.5. Specific gravity test 

Milk sample was filled gently into a mea uring cylinder at r m temperature. '[ hen a 

lactometer was placed to sink slowly into the milk. 1 he reading wa taken ju '1 ab ve 

the surface of the milk. According to the meth d de cribed by Kurwijila (2006), the c 

calculations are done on the lactometcr reading (Appcndix 9) . 

The following formula wa u ed to calculate the milk specific gravity. 

Specific gravity = 

Where, Lc - Lactometer reading at a given temperature, i.e., for every degree above 
o 0 

60 F, 0.1 degree was added, but for every degree belo'> 60 F 0.1 degree was 

subtracted from the lactometer reading (O'Mahony, 1988). 

Normal milk has specific gravity of 1.026- 1.032 glml (or 26-32 on the lactometer 

reading). If water has been added, the lactometer reading would be below 26. If any 

solid such as flour has been added, the reading will be above 32 (Kur\ ijila, 2006). 
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Different statistical tools were employed for the data collected. 1 he c lIected data wa 

directly entered to statistical package for social sciences vcr ion 20 011.-.: are and were 

analyzed with this software. Descriptive stati tic were mployed t ummarize 

family size and educational level of the hou ehold, live t ck own r hip and herd 

structure, impol1ance of dairy animal, milk handling, b iling practice of milk, child 

milk feeding practice and frequency . Ilowever, analy i of variance pr cedure wa 

used to measure location effects on measured milk production and quality parameters. 

Chi square test was used to examine difference in child milk fceding practice and 

volume of milk provided for the child, between hou ehold with and without dairy 

cow and as a factor of urban, peri-urban and rural kebele. Multiple re pon e analysi 

was applied for constraints of milk production in the area. To ee the a ciation 

between number of cow, milk production, educational level and child milk 

consumption, number of children and milk con umption bivariate correlation wa 

employed. 
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Table 2: Family size per hou ehold in and around Bahil Dar 

Location Mean D Minimum a. IInum 

Urban 5.34 ± 1.90 2 11 

Peri-urban 5.14 ± 1.79 2 9 

Rural 5.98 ±2.41 2 15 

Overall 5.49 ± 2.07 2 15 

4.1 .2. Livestock ownership and herd tructure 

Table 3 shows the herd structure in livestock owning contacted houscho ld ~. The 

average number of cows per hou ehold ran ged frol11 2.76 in urban to 1. 4 in lural 

whereas the figure for the peri-urban was 3.02. There were 61 .6% and 29. 1 % cro~s 

breed cows included with average 2.8 and 2. 1 of cross-brecd cows pel household 111 

the urban and peri-urban areas, respecti vely. Ilowever, in the rural area· there were 

14.1 % cross-breed dairy cow with average 1.3 of cross-breed cow encountered per 

household. 
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Table 3: Livestock ownership and Herd structure per household in and around Bahir Dar 

Location Statistics 

Oxen Cows Calves Heifer Bull Sheep Goats Donkeys Mule Horse 

N 38 138 78 37 34 22 7 27 

Urban Minimum 

Maximum 5 12 4 3 10 2 16 

Mean 2.24 2.76 \.56 \.54 2.1 2.20 3.50 2.70 

3 

Peri- N 40 151 73 44 21 43 2 10 

urban 

Minimum 

Maximum 2 13 4 4 2 9 3 

Mean 2.35 3.02 \.46 1.63 1.1 3.58 1.67 

7 

N 84 177 74 69 47 49 26 9 10 

Rural Minimum 2 

Maximum 5 15 3 4 4 12 15 2 

Mean 2.10 3.54 1.48 2.09 1.7 4.46 6.50 1.29 

4 

N= Total Number of Livestock 

26 



••• . _. -"'1"' '''' ' .. ~ •• ..., .... \JJ '-'1'LA"f UIIIIIIUI . ) 

According to the respondents, the primary rea on of keeping dairy animal v a income 

generation. However, from the three sites the majority of household \ ith dairy cow 

in the urban (42.2%) keeps dairy cow for income generation. n the other hand, 

household milk consumption (44.7%) was the major purpose in the peri-urban area. 

However, keeping dairy animals for reproductive purpose (72.7%) wa the major 

purpose of keeping dairy animals in the rural area (Table 4). 

Table 4: Purposes of keeping dairy animals in and around ahir Dar 

Location Major purpose of keeping dairy animal pri ritie 

Milk consumption Income Reproduction 

N (%) generation N(%) 

N (%) 

Urban 8(21.1 ) 38(42.2) 4( 18.2) 

Peri-urban 17(44.7) 31 (34.4) 2(9.1 ) 

Rural 13(34.2) 2 I (23.3) 16(72.7) 

N= Number of respondent 

4.2. Milk production, Cow Ownership and Child Milk Con umption 

4.2.1. Milkproduclion 

As it is indicated in Table 5, on average higher volume of milk yield per day was 

reported in the urban area (5.92 ± 5.25 liters) followed by peri-urban area (4.67 ± 4.65 

liter). On the reverse, small volume of milk yield per day was reported in the rural 

area of the study which was about 3.12 ± 2.78 liters. The overall cow milk 

yield/household/day in and around Bahir Dar was 4.57 ± 4.47Iiters. There was a 

significant variation (P<O.05) among urban and rural kebeles. However, there was no 

significant difference (P>O.05) between urban and peri urban, and peri-urban and 

rural kebeles in milk production. 

27 



5.92U 5.25 

4.67bJ 4.65 

3.l2b
:J.. 2.78 

4.57 4.47 

N- Number of respondents, SD= Standard Deviation, Mean followed with different 

superscripts in a column are significantly different (P<O.05) 

4.2.2. Cow ownership and child milk consumption 

From the total respondent households with and without dairy cow in the tudy area, a 

household with dairy cow had better practice of child milk feeding (63.3%). n the 

other hand, lower number of respondents without dairy cow (42%) ha ' a practice of 

child milk feeding. Moreover, the volume of milk fed/child wa significantly higher 

for households with dairy cows than those without (P<O.05) (Table 6). According to 

this finding 25.3% of households with dairy cows and 7.1 % of those without dairy 

cows provide below the recommended volume whereas 29.5% of households with 

dairy cows and 26.8% of those without dairy cows feed their children above the 

recommended volume. On the other hand, 45.2% of households with dairy cow and 

66.1 % of households without dairy cow provides milk within the recommended 

standard. 
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Table 6: Child milk consumption In hou eholds \ ith and \\ ith ut dair ' ow 

(mllchild/day) in and around Bahir Dar 

Cow ownership 

With dairy cow 

Without dairy cow 

X2P-value 

Practice of cow milk feeding - olumc of e \ 

Yes 

95 (63.3) 

56(42) 

(%) 

0.000 

o 

55(36.7) 

94(58) 

464 .9' 299.62 

457 .5 b 4.54 

0.001 

hildrcn 

N= Number of respondents, D tandard Deviati n, Mean loll wed \ ith di Ikrent 

superscripts in a column are significantly dif erent (I> 0.05) 

The highest proportion of hou chold that feed milk to children \ a ft und in the 

urban area whereas the lower wa in the peri -urban 10 alitie · Crable 7) . 110\ ever, 

there was no significant difference (P>0.05) over I cati ns In c w milk feedin g 

practice. In terms of volume significantly higher (I' 0.05) v IUllle fmilk feedin g \Va · 

reported in the peri-urban (512.8ml/child/day) than urban (482.4ml/child/day) and 

rural (403.2 ml/child/day) (Table 7). 

Table 7: Child milk consumption among households with dairy COy in and ar und 

Bahir Dar 

Location Practice of cow milk Volumc of co\ milk con umed by 

feeding for child children in ml 

Yes No 

N (%) N (%) Mean ± D 

Urban 37 (74) 13(26) 482.43 ± 218.5 

Peri-urban 27 (54) 23 (46) 512.8b 76.9 

Rural 31 (62) 19 (38) 403.2c 12.7 

Overall 95 (63.3) 55 (36.7) 464.8 . 299.6 

X2P-value 0.113 0.000 

N= Number of respondents, iation, Mean ft 1I00\ ed wi th differcnt 

superscripts in a column arc ignificantl different (I' 0.05 
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children in households without dairy cow. ignificantly higher number of 

respondents who provide milk for their children wa found in the urban area of Bahir 

Dar (68%) while none of respondent in the rural area of the tudy ha a practice of 

purchasing and feeding for their children. In terms of volume, sign ificantly highest 

volume of child milk consumption was recorded in the urban area of tudy than the 

other sites. 

Table 8: Child milk consumption by hou ehold without dairy c w in and around 

Bahir Dar 

Location 

Urban 

Peri-urban 

Rural 

Total 

X2 P-Value 

Practice of cow milk feeding Volume of cow milk consumed by 

for child 

Yes No 

N (%) N (%) 

34(68) 16(32) 

22(44) 28(56) 

50(100) 

56(36) 94(64) 

0.000 

children 

Mean ± 

465.7B 157.7 

444.4b ± 152.1 

457.5 ± 154.5 

0.000 

N= Number of respondents, SD= Standard Deviation, Means followed with different 

superscripts in a column are significantly different (P<0.05) 

Table 9 shows the reported frequencies of milk provision to children over locations. 

The majority of respondents in the urban 46.6% and peri-urban 32.7% area of the 

study provide milk twice per day while 38.7% in the rural area provide milk 

occasionally. 
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Table 9: Frequency of child milk consumption acros locations in and around ahir 

Dar 

Location Frequency of child milk con umption 

Occasionally Once per Twice per Thrice Without 
N (%) day day per day re triction 

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

Urban 6 (8.2) 22 (30.1) 34 (46.6) I (1.4) 10 (13.7) 
Peri-urban 13(26.5) 12(24.5) 16(32.7) 3(6.1 ) 5(10.2) 
Rural 12(38.7) 5(16.1) 8 (25.8) 0 6 (19.4) 

N Number of respondents 

4.2.3. Impact of number of cows, volume of milk produced and household education 

on child milk consumption 

In this study, no correlation was found between number of cows and amount of milk 

produced at household level. However, households with higher number of cross-breed 

cows produce more milk than households with local breed dairy cow. The a sociation 

between educational level of the household head and total milk production indicates 

significant positive correlation whereby as educational level of the household 

increases the total volume of milk produced per household would increase (Table 10). 

However, there was no significant correlation between household education and 

volume of milk provided to children less than five years of age (correlation not 

found). On the other hand, positive correlation was found at significant level between 

total milk production and amount of milk consumed by children. Similarly, 

significantly negative correlation was found between amounts of milk consumed by 

children and number of children 1-5 years old of household without dairy cows 

(P<0.05).However, no significant correlation was found between amounts of milk 

consumed by children and number of children 1-5 years old of household with dairy 

cow. 
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Table 10: Association between number of cows, volume of milk produced, hOll ehold 

education and child milk consumption 

Associations 

Number of cows/HH 

Respondent education 

Milk production 

volume of milk consumed by 

children 

Pearson correlations 

milk production 

0.032 

milk production 

0.371 

volume of milk con umed by 

children 

0.542 

number of under 5 children/III [ 

with dairy cows 

-0.079 

number of under 5 children/} II I 

without dairy cows 

P-Value 

0.700 

0.008 

0.000 

0.449 

volume of milk consumed by ------:~:-:-------------
-0.455 0.000 

children 

4.3. Constraints of Milk Production and Child Milk Consumption 

4.3.1. Constraints of milk production 

According to the respondents there were different challenges faced in dairy 

production in and around Bahir Dar. These include shortage of feed, shortage of 

water, lack of improved breed, shortage of land, disease and lack of veterinary service 

(Table II). Generally, feed shortage is the biggest problem for all the study sites 

whereas shortage of land space is a priority problem for urban and peri-urban dairy 

owners and lack of improved breeds is a priority problem for the rural farmers. 
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Table II : The major constraints of milk producti n in and around Balm r ar 

Problems Urban (n=50) Peri-urban (n 50) 

Rank Rank 

Disease 5 6 

Feed shortage 

Water shortage NR 5 

Lack of improved breed 3 3 

Shortage of land 2 2 

Lack of veterinary service 4 7 

Shortage of labor NR 5 

Lack of consumer NR 4 

N=Number of response, NR= No Respon e 

4.3.2. Constraints of cf1jld milk consumption 

Rural (n 50) 

Rank 

5 

2 

R 

4 

6 

R 

Table 12 indicates the major constraint of child milk feeding among households with 

dairy cow across locations. The major constraint cited by the majority of urban daIry 

cow holders preventing them from feeding milk to their ch ildren wa selling of milk 

for income generation followed by lack of interest [or milk by their chi ldren . n the 

other hand, the major constraint cited by the majority o[ peri -urban dairy holder · was 

selling of milk for income generation and low milk production where a [or the rural 

dairy cow owners; the main problem was lack o[ knowledge and local processlI1g o[ 

all produced milk. 
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Table 12: Major constraint of child milk con umpti n by household with dairy c{)\\ in 

and around Bahir Dar 

Problems Urban Peri -urban Rural 

Lack of knowledge NR 3 

Selling of milk for income R 

generation 

Interest of kids 2 3 3 

Low milk production NR 2 R 

Health problem of the child NR 5 1 

Culture of providing milk NR 4 R 

Processing of produced NR NR 2 

milk 

NR= No Response 

Simi larly, problems identified by household without dairy cow ' that prevent them 

from supplementing their children with cow milk uggested that economic constraint 

and fear of milk-borne diseases for urban areas, economic constraints and lack of 

access to buy milk for peri-urban areas and absence of cu lture of buying milk and 

shortage of money were the major constraints in the rural area (Table 1 ). 

Table 13 : Major constraint of milk consumption by hou ehold without dairy cow In 

and around Bahir Dar 

Problems Urban Peri-urban Rural 

Health problem of the children 4 R R 

Poor interest of kids 3 NR 4 

Shortage of money 
2 

Fear of milk-borne diseases 2 R R 

Lack of supply in market R 2 R 

Culture of purchasing milk R 3 

Lack of Knowledge R 4 

NR= No Response 
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4.4. Milk Handling Practices and Quality of Milk 

4.4. 1. Milking, milk handling and boiling practice 

In the study area, cows were hand milked and ca lves are allowed to slick Ie their dams 

prior to as well as after milking. The u ual practice is to let the ca lves suckle their 

dams for a few minutes to stimulate milk let down . Milking the c w was at a standing 

position with one knee raised to support the milking vessel on their lap whi le anothel 

person holding the calf from suckling (Appendix 10).As it is shown in Table 14, in 

the urban area, 56% of respondents' wash the cow udder whereas the prorortions of 

respondents who practice udder washing prior to milking were 22(% and 2(Yo in peri­

urban and rural areas, respectively. 

All of the interviewed respondents wa h hand and milking vessels before l11ilkin 

cows (Table 14).However, dipping of milker' fin ger into the milking vessel and 

moistening teats of the cows to facilitate milking were practiced in the study area. In 

this finding, the use of towel and hand glove to clean the udder of the cow and to keep 

the milk quality is very limited. 

Table 14: Milking frequency and milking procedure in and around Bahir Dar 

Variables Urban(N=50) Peri-urbane 50) Rural( -50) 

Milking procedure 

Wash the hand and milking vessels 

Washing the udder before milking 

Do not wash the udder 

Use of glove 

Glove users for milking 

Do not use glove for milking 

N=Number of respondents 

% 

100 

56 

44 

20 

80 

% 

100 

22 

78 

100 

100 

2 

98 

100 

Table 15 indicates boiling practice of hou eholds before providing the milk to their 

J 
' ld I tl' ti d' g 887° 1 673°10 and 452% ofre pondents has a practice of milk 

Cl i reno n 11 111 In ./0,· I ( . 
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boiling before feeding the milk to tl' I 'Id . h . 1elr c 11 ren In t e urban, pen-urban and rural 

areas of the study respectively 011 tl1e th h d I I 30 . , . 0 er an, . Yo 111 the urhan, pl:l'I-urhan 

32. 7% and in the rural 54.8% of respondent doesn't have milk boiling practice before 

giving the milk to their children. 

Table 15: Milk boiling practice of households in and around Bahir Dar 

Location Yes 

Urban 

Peri-urban 

Rural 

N (%) 

63(88.7) 

33(67.3) 

14(45.2) 

o 

(%) 

8( 11.3) 

16(32.7) 

17(54.8) 

Table 16 indicates the type of detergent used to wash milk collecting and feeding 

containers in and around Bahir Dar. The majority (88%) of re pondents in the urban 

and peri-urban (50%) areas, wash milking, milk feeding and toring containers With 

detergents (Ajacks) and boiled water. However, in the rural areas of the study, 66% of 

respondents use plants to wash milk vessels. The vernacular and scientifi c name of 

the plants are presented in (Appendix 12). 

Table 16: Detergents used to wash milk collecting and feeding containers In and 

around Bahir Dar 

Detergents used 

Boiled water only 

Plant and boiled water 

Ajacks and boiled water 

Madaberia and boiled water 

Urban 

% 

6 

6 

88 

R 

N= Number of respondents, NR= No Response 

36 

Peri-urban 

% 

14 

8 

50 

28 

Rural 

% 

66 



4.4.2. Microbiologjcal quality of milk 

Table 17 illustrates microbiological quality of milk ample tak n immediately before 

it is consumed by children at different study areas. Hi ghcr ( P Iml) was found In the 

rural 5XI05 areas of the study compared to the urban and pcri -urban site '. Il owevcr, 

there was no significant difference (P >0.05) across locations, Thi va luc is lower than 

the minimum quality standard value of the country (2 x 106
), (2009). Likewise, of 

SPC, higher CC (2.2Xl05
) was obtained in the rural area of thc study without 

significant (P > 0.05) difference across location (Table 17). llowever, accordin' to 

American and European community member states, the acceptab le limit for . for 

raw milk is 150 cfu/ml (APHA, 1992). Therefore, milk collected from all study sites 

does not meet the minimum quality standard as the coliG rm population was much 

higher than the value indicated. 

Table 17: Microbial quality of cow raw milk in and around Bahir Dar 

Location SPC (CFU/ml) SPC (LoglO) CC (CFUlml) (LoglO) 

Urban 104 4 4.7XI03 3.7 

Peri-urban 4.6X104 4.7 3.1XI04 4.5 

Rural 5XI05 5.7 2.2XI05 5.3 

XCP-value 0.378 

0.378 

SPC= standard plate count, CC= coliform count, CFU colony forming unit 

Titratable acidity is a measure of freshness and bacterial activity in milk. Fre h milk 

. . . . h ' d th atural ability to rc ist pH change 
contams natural aCidity whlc IS ue to e n 

Popescu and Angel (2009) reported that, high quality milk es entially need to have 

less than 0.14 % acidity for consumption. Therefore, milk collected from all tudy 

. d d f 'd't it was much higher than the alue 
sites does not meet the quahty stan ar 0 aCI I ya 

. d'f'C S ob erved (P>O 05) in acidity across 
indicated. However, no sigmficant I lerence wa . 

1 
. Wh 'lk t' more than 021°10 acid or when calcium or magnesium ocatlOns. en ml con all1S . I ( , 

I mounds it coaoulates on the addition 
compound are present in greater than norma co p , 0 . ' 

. . . f I hoI test which fumi he a means of Judglllg 
of alcohol. ThiS fact IS the baSIS 0 a co , 

19
88 ' Ombui el a1. 1995). Therefore the re ult 

the quality of milk (O'Mahony" ' 
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indicates fresh milk in the urban and peri-urban areas while, in the rural arcas the milk 

was not fresh. 

Normal milk has specific gravity of l.026-1.032 g/ml ( r 26 32 on the lactometer 

reading). If water has been added, the lactometer reading will be below 26. I r an 

solid such as flour has been added, the reading will be above 32 (Kurwijila, 2006). 

Therefore, the milk in the urban area was under the range which indicates addition or 
water whereas, milk consumed by peri-urban and rural children wa not adulterated . 

However, no significant difference was observed (P>0.05) in pecific gravity across 

locations. 

Table 18: Physico-chemical quality of cow raw milk in and around l3ahir Dar 

Location Mean values of milk physico-chemical quality paramctcrs across the study 

woredas 

Adulteration 

Mean± SD 

Urban 25.00" ± 0.00 0.19" ± 0.01 

Peri-urban 26.67" ± 0.58 0.20" ± 0.10 

Rural 26.11 a ± 0.58 0.23" ± 0.02 

Over all 26.11 ± 0.93 0.21 ± 0.02 

X2 P-value 0.061 0.532 

SD= Standard Deviation, Means followed with different superscripts in a column arc 

significantly different (P<0.05) 
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S. DISCUSSION 

5.1. Milk production, Cow Ownership and Child Milk on umption 

The number of dairy cow in the urban and peri-urban area of Bahir Dar wa lower a 

compared with rural areas of Bahir Dar. This may be due to shortage of land and feed 

as it is already been understood from questionnaire respondents. imilarly, Yaych el 

al. (2014) reported that, the average livestock holding capacity in the urban arca wa 

lower than rural areas of Oebre Markos. It may also be due to the fact that rural 

households keep large number of dairy animals as they produce less milk and thcy arc 

of multipurpose usage. 

On the other hand, on average higher milk yield was recorded in the urban followcd 

by peri-urban households with dairy cow than rural areas. Thi may be due t the 

availability of large number of cross-breed cow and better management condition in 

the urban areas than in other study sites. Urban dairy systems have relatively better 

access to inputs (e.g. feeds, improved breeds etc) and services (e.g. artificial 

insemination) provided by the public and private sectors, and use intensive 

management than peri-urban and rural dairy production systems (Tegegne el al., 

2013).On the other hand, rural dairy production system is largely dependent on low 

levels of inputs and indigenous breeds (Tsehay, 200 I ).Education is an important entry 

point for empowerment of rural communities and an instrument to sustain 

development (Adebabay, 2009). The educational level of the household in the urban 

area of the study was better than the other sites and this educational level of the 

household head has positive correlation with the total volume of milk produced at 

household level i.e., when educational level of the household head increases milk 

production would increase. 

Households with dairy cow has a better practice of cow milk feeding for children than 

households without dairy cow, and in terms of volume, households with dairy co\ 

provide better volume of milk for their children. This indicates the impact of dairy 

cow ownership on child milk feeding. Similarly, icholson el al. (2003);John el al. 

(2014) reported that, households with dairy cows consume more milk than other 
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households without dairy cow suggesting that cow ow h" . ners Ip IS an Important 

determinant of child milk consumption. IPS (2000); BoFED (2006) ascertain that 

livestock rising plays a vital role in economic development and ha t t 'b ' s grea con n utlon 

in improving the nutritional status of the people. 

According to RMIYC (2012), the recommended volume of milk consumes by the 

children 1-5 years old per day is 350-480 ml of milk. However, 25.3% of households 

with dairy cows and 7.1 % of those without dairy cows provide below the 

recommended volume whereas 29.5% of households with dairy cows and 26.8% of 

those without dairy cows feed their children above the recommended volume. To 

enable children to eat a balanced diet of variety and quality, excessive milk intake 

(more than 480 mllday) should be avoided as since it displaces a child ' appetite for 

other nutritious foods. Inadequate dietary intake can also cause weight loss or growth 

failure in children and leads to low nutrition reserves (Smith and lIaddad, 1999). n 

the other hand, 45.2% of households with dairy cow and 66.1 % of households without 

dairy cow provides milk within the in the recommended standard. 

In this finding, highest child milk feeding practice was recorded in the urban and rural 

areas of households with dairy cow. This might be associated with educational level 

of the household heads in urban areas. According to this study, highest literacy was 

recorded in the urban area of the study. The role of education is obvious in affecting 

household income, adopting technologies, demography, health, and as a whole the 

socio-economic status of the family as well (Keralem, 2005). On the other hand the 

high child milk feeding practice in the rural area could be associated with market. 

Rural dairy production system is not market oriented and most of the milk produced 

in this system is retained for home consumption (Getachew, 2003). However, higher 

volume of milk feeding was recorded in the peri-urban area of study than the other 

sites. This was due to the purpose of keeping dairy animals. 

From the total respondents without dairy cow, higher number of respondents who 

provide milk for their children was found in the urban area ofBahir Dar. Similarly, in 

terms of volume, higher volume of milk consumption by children per day \Va also 

. f h t d This could be associated with the educational 
recorded In the urban area 0 t e s u y. 

'b'l'ty of milk in the market. The exten i e 
level of the household and access I 1 1 
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development of door-to-door delivery of milk in urba b' r n areas y Inlormal vendors 

contributes to the level of milk consumption (Masemb 2003) M k . . e, . ar etlng of nUld 

milk in urban area is arranged through direct contact b t d e ween pro ucer and 

consumers, and/or involves wholesalers/processors cooperat' d '1 , lves, an retal ers 

(Tegegne et al., 2013).In the absence of such marketing system, access to milk for 

those who can afford to buy could be difficult. None of the respondents in the rural 

area of study practice purchasing milk for their children. This is mainly a sociated 

with culture of purchasing milk followed by shortage of money to purchase milk. 

According to the respondents in the rural area of study, milk is not accessible in 

market and purchasing of m ilk for household consumption is assumed as taboo. 

5.2. Constraints of Milk Production and Child Milk Consumption 

According to the respondents there were different challenges facing dairy production 

in the study area. The major ones are shortage offorage for all study sites, shortage of 

land for urban and peri-urban areas and lack of improved breeds. The interaction of 

these constraints affects the overall milk production in the areas. Generally, feed 

shortage is the biggest problem for all the study sites. Yilma et al. (20 II) also 

reported that the primary constraints to increased milk production under all dairy 

production systems were inadequate feed resources, poor pasture development and the 

ever increasing feed prices. Shortage offarm space also limits the number of livestock 

per household in the area. Similarly, the report of Yayeh et al. (2014) indicated, 

shortage of space or land as a prioritized constraint that limits livestock holding 

capacity per household in the urban areas of Debre Markos. Although urban 

expansion creates great opportunity for commercialization of dairy production, it has 

to be supported with appropriate policy framework to promote dairy development 

(Tegegne et al., 2013).On the other hand, lack of improved breeds was a priority 

problem for the rural dairy cow producers. The findings of this research indicated that 

in the rural areas, there was very limited access to improved breed which is in 

agreement with the report of Tsehay (2001) as rural dairy production system is largely 

dependent on low levels of inputs and indigenous breeds. 
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Cow ownership is said to have a large and positive im a t 'lk . P c on ml consumption and 
linear growth of young children. Household ownership of a . I . sing e cow predict an 

increase in the Height-for-Age Z-score (HAZ) of between 0.25 and 0.47 standard 

deviations and reduces stunting by between 6 to 13 percent (John el al., 2014). The 

main constraints cited by the majority of urban and peri-urban dairy cow holder to 

preventing them from feeding milk to their children was selling of milk for income 

generation followed by lack of interest for milk by their children. Lack of knowledge 

and processing of milk into other products were reasons prioritized by the rural 

dwellers. 

Azage and Alemu (1997) indicated that in the urban areas there is high demand for 

milk promoting producers to sell their milk before the household demand i mate. 

This is also supported by the questionnaire survey result where urban and peri-urban 

dwellers keep dairy cows mainly for income generation. According to Tegegne et al. 

(2013), Per-urban milk production system located at the periphery of major town 

also have relatively better access to urban centers in which dairy product are highly 

demanded. The majority of rural household respondents were illiterate in this study 

supporting the idea that household level cow milk consumption of children is affected 

with parental education (Vella et al., 1995). Processing milk was also a major 

constraint that affects children cow milk feeding practice. In this finding, respondents 

hide the milk from their children in order to processes and produce butter which 

enables them to generate income by selling the butter as there is no market access for 

fresh milk to be sold. 

Similarly, problems identified by household without dairy cows that prevent them 

from supplementing their children with cow milk suggested economic constraints and 

fear of milk-borne diseases for urban areas. Similarly, fluid milk consumption is 

affected with the factors that has related with consumers' attitudes and perceptions 

about price and health effects of milk (Berhanu et al., 2012).In the peri-urban area, 

economic constraints and lack of access to buy milk was the major problem of cow 

milk feeding for their children. In the peri-urban area of Meshentii parents seriousl 
... h 'Ik for their children. On the re erse, 

complained of lack of access to purchase ires ml 

I high milk production a reported 
in other peri-urban area such as Zege 01 t 1ere was 

II f1 h ilk Absence of culture of bu ing 
by respondents but no local demand to se res m . 
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milk and shortage of money were the major constraints in the rural areas that i 

preventing them from supplementing their children w'th d t 'Ik I a equa e ml . In the rural 

areas of the study, purchasing milk is assumed as taboo d e t thO ~ u 0 IS parents ret u e to 

purchase and feed milk for their child at times when no milk is available at home. 

5.3. Milk Handling Practices and Quality of Milk 

Provision of milk and milk products of good hygienic quality is desirable from 

consumer health point of view (Giangiacomo, 2000). The SPC is used for estimating 

the total viable bacterial population in most types of dairy products. It is the method 

commonly used to examine the microbiological quality of raw and pasteurized milk 

and milk products (Marth, 1978).The mean value of SPC/ml in urban, peri-u rban and 

rural areas of the study was similar and was below the minimum quality standard 

value (2 x 106SPC/ml) established for Ethiopia (ES, 2009). The SPC obtained in thi 

study was also lower than the report of Asaminew and Eyassu (2007); olomon el 01. 

(2013), who reported in Bahir Dar zuria and Mecha woreda and in selected dairy 

farms in Oebre Zeit town, respectively. Similarly, the total coliform count did not 

vary between the three study sites. The CC which was obtained in the three sites of 

the study was lower than the report of Zelalem and Bernard (2006) done on different 

producers in the central highland of Ethiopia. However, according to American and 

European community member states, the acceptable limit for CC for raw milk was I 50 

cfu/ml (APHA, 1992). Therefore, milk collected from all study sites does not meet the 

minimum quality standard as the coliform population is much higher than the value 

indicated which may suggest the need for further investigation on the presence of 

human pathogenic bacteria in milk in the study areas. 

The higher CC may be due to the initial contamination of the milk samples either 

from the cows, milker hands, milk containers or milking environment in general 

(Asaminew and Eyassu, 2007). In agreement with this suggestion, this study has 

establ ished the presence of potential risk factors such as udder hygiene, proper hand 
. .' d t ns'lls that miaht predispose the milk 

washmg and cleanness of mtlkmg an storage u e 0 

. d fon of teat contamination of 90 % 
to contamination. For example, maximum re uc I 

can be achieved with good udder preparation (washing with disinfectant and drying 

with paper towel) before milking (Murphy, 1996). Before milking cows, dipping of 
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milker's fingers into the milking vessel and moistening teats of tl r. '1' le cow to laCI Itate 
milking is practiced in the study area. This practice may allow microbial 

contamination of the milk from the milker's hand and thus should be di couraged 

(Asaminew and Eyassu, 2007). 

Titratable acidity is a measure of freshness and bacterial activity in milk. P pc cu and 

Angel (2009) reported that, high quality milk essentially needs to have les than 

0.14% acidity. Therefore, milk collected from all study sites does not meet the 

minimum quality standard of acidity as it was much higher than the value indicated. 

However, the overall mean titratable acidity of cows' milk produced in the tudyarea 

was 0.21 .This figure is lower than the finding of Asaminew and Eyas u (2007) who 

reported an average acidity of 0.23 in Bahir Dar zuria and Mecha lVoreda. imilarly, 

this finding was lower than the report of Alganesh (2002) who reports 0.28 and OJ I 

for raw cows' milk produced in Bila Sayo and Guto Wayu lVoredas of ea tern 

Wollega, respectively. Acidity of the milk samples did not show significant variation 

(P> 0.05) by location. Fresh milk can have an initial acidity becau e of the buffering 

capacity (0' Mahoney, 1988), but the milk tested was kept long at ambient 

temperature between milking and analysis attributing to high acidity. According to 

Richardson (1985); O'Connor (1994), the percentage of acid present in dairy product 

at any time is a rough indication of the age of milk and the manner in which it ha 

been handled. 

When milk contains more than 0.21 % acid, or when calcium or magnesium 

compound are present in greater than normal compounds, it coagulates on the addition 

of alcohol. This fact is the basis of alcohol test, which furnishes a means of judging 

the quality of milk (O'Mahony, 1988; Ombui et al. , 1995). Therefore, children in the 

. fi h 'Ik h'le in the rural children consumes urban and pen urban area consumes res ml WI, 

milk which is not fresh. 

Normal milk has specific gravity of 1.026-1.032 glml (or 26-32 on the lactometer 
t d'ng will be below 26. If any 

reading). If water has been added, the lactome er rea I 

d· '11 be above 32 (Kun ij ila, 2006). 
solid such as flour has been added, the rea 109 WI 

sumes adulterated milk \\ herea . milk 
Therefore, a child in the urban area con 
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consumed by peri-urban and rural children was not adulterated. Adulteration of milk 

reduces the quality of milk. 

45 



6. CONCLUSIONS AND RECOMMENDA nON 

From this study, it was noted that child milk consumption mainly depends on dairy 

cow ownership. A household with dairy cow provides more volume of milk and ha a 

better practice of feeding milk for their children. Milk production and milk feeding 

practice was much higher in urban areas as is their educational level which affected 

these variables. Generally, animal feed shortage is the biggest problem for all the 

study sites. In this finding the major constraint to child milk consumption in the urban 

and peri-urban area of study was selling of milk for the sake of income generati n 

while in the rural area of study the major constraint was lack of knowledge. On the 

other hand, for households without dairy cow, the major constraints that prevent 

parents from supplementing their children with cow milk was economic con traint 

and fear of milk-borne diseases in urban areas, economic constraints and lack of 

access to buy milk for peri-urban areas and absence of culture of buying milk and 

economic problem for the rural areas. The quality of milk fed to children by dairy cow 

owners was found to be affected by factors such as udder hygiene, cleanness of hand 

and utensils which might have ultimately resulted in higher coliform counts in milk of 

all study sites. 

Based on the findings of the present study the following recommendations are made: 

~ In order to expand cow milk production and child milk feeding at household 

level, owning an improved breed of dairy cows is an option. Therefore, 

households have to be supported in terms of acquisition of cross-breed cows, 

accessing better quality animal feed and extension services on the 

management packages. 

~ Milk and dairy product marketing channels have to be improved or established 

.. 01 d thers as appropriate. Because in lege in sites such as Meshentll, Zege an 0 

·lk k t hi Ie in Meshenlii there no 01 there is milk production but no m1 mar e w , 

supply. So it needs coordinator. This is important for both consumers and 

producers 
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~ Awareness should be created among households with dairy cow a to the 

importance of hygienic milk production, handling, feeding and proce ing. 

Areas of concern are proper washing and drying of the udder, hand wa hing 

before milking, proper cleaning of milking and storage vessels as well a child 

feeding utensils. 

~ Further study is required to investigate human pathogenic microbes in milk a 

the coliform level was found high. Moreover, similar study on the quality of 

milk provided to children in households without dairy cows is recommended. 

47 



7. REFERENCES 

Abaye, T., Tefera, G., Alemu, G. , Beruk, Y. and Philip C. (1991): talU ofd,lIrymg 

in Ethiopia and strategies for future development. Pp. 91-104. In the 

proceeding of the 3rd Annual Livestock improvement Conference, 2.f-26 May 

1989, IAR (Institute of Agricultural Research), Addis Ababa, Ethiopia. 

Abdurahman, 0 ., Agab, H. , Abbas, B. and Astorm G. (1995): Relation betwcen uddcl 

infection and somatic cells in carnel (Camelusdromedaritls) milk. Acta Vet. 

Scand., 36: 424-431. 

Adebabay, K. (2009): Characterization of Milk Production Systcms, Markctlng anti 

On- Farm Evaluation of the Effect of Feed Supplementation on Milk Vicki 

and Milk Composition of Cows at Bure Woreda, Ethiopi a. M c IhcSIS 

Submitted to the Department of Animal Science and Technology School of 

Graduate Studies. Bahir Dar University, Ethiopia. 

Ahmed, M., Ehui, S. and Assefa Y (2003): Dairy Development in Ethiopia. Socio 

economics and Policy Research Working Paper 58. ILRI (International 

Livestock Research Institute), Nairobi. 

Alganesh, T. (2002): Traditional milk and milk products handling practices and raw 

milk quality in Eastern Wollega. MSc. Thcsis, Alemaya UniverSity. Dlrc 

Dawa, Ethiopia.Pp .1 08. 

G .. Administration Zone. 
ALZR (2012/13): Bahir Dar zuria woreda West oJJam 

Amhara Livelihood Zone Report (ALZR). Bahir Dar, Ethiopia. 

APHA (1992): Standard Method for the Examination of Dairy Product 

American Public Health Association (APHA), Washington . 

. . I A plication to Linear Program 
Arsham, H. (2007): Perturbed Matrix. InverSIOn Wit 1 P 

. C t 188' 80 1-807. 
Simplex Method. App/. Math. ompll., . 

48 



Asaminew, T. (2007): Production, handling, traditional processing praC ll CC~ and 

quality of milk in Bahir Dar milk shed area M Sc TI' b ' d . . . 1eSlS II mltt l: to the 

Department of Animal Sciences, School of Graduate d' tu Ie , Il aramaya 

University, Ethiopia. 

Asaminew, T. and EyassLI S. (2007): Microbial quality of raw cow ' milk colkctl:d 

from farmers and dairy cooperatives in Bahir Dar zuria and Mecha \lo,."do, 

Ethiopia. Agri. Bio. 1. North Ameri., 2( I): 29-33. 

Asheber, S. (1992): Evaluation of the reproductive and pre-weaning gmwth 

perfonuance of Fogera and their F I Fresian crosses at Andassa cattle breedln ' 

station, Ethiopia. M.Sc. Thesis Submitted to the Department of Anllnal 

Sciences, School of Graduate Studies, Alemaya University, Ethiopia. 

Ayele, Z. and Peacock C. (2003): Improving access Lo and consumpl1on 01" animal 

source foods in rural households: the experiences of a womcn-focu cd goat 

development program in the highlands of Ethiopia. J. NUlr., 133, 198 1 -

3986S. 

Azage, T. and Alemu G. (1997): Prospect for per-urban dairy development in 

Ethiopia. Pp. 28-39. In: ESAP (Ethiopian Society of Animal ProductIOn). fifth 

national conference of Ethiopian Society of Animal Production , Addis , \ baba, 

Ethiopia. 

Azage, T. , Berhanu, G. and Hoekstra D. (2006): Input supply system and ervlccs for 
. ' . . E I' . PI) 1-19 Proceedln l1, of the 

Market onented Livestock Production In t110pta. . ' ~ 
lh E h' . S ,'ery for Annual Production 

14 annual conference of the t IOplan OCI 
. . . 7 2006 P rt I' Plenary 

(ESAP) held in Addis Ababa EthIOpia, Septembet 5- , . a . 

Session. 

G. al1d Salvador F. (2003) : Opportllnltie for 
Azage, T., Workneh, A., Berhanu, 

. . P 107-127 Prcscnted In t thlO-
improving dairy production III EthIOpia p. _. 

"or poverty reduction: Approache~ and 
Forum 2002 Resource management l' 

49 



technologies. Ethiopian Social Rehabilitation and Development Fund 

Ababa, Ethiopia. 
ddl 

Barasa, M. (2008) : "Foot-and-mouth disease vaccination in Soutll S d . b Ii u an. en\.! It-co t 

analysis and livelihoods impact. Trans:boun. Emerg. Dise., 55: 339-3SI 

BCAO (2012/13) : Census data report on human , livestock population li ving III ,lilt! 

around Bahir Dar, Bahir Dar City Agri cultural Office (BCAO), Ballll Dar, 

Ethiopia. 

Bekele, G. and Bayileyegn M. (2000): Bacteriological quality of raw cow' milk Irom 

four dairy farms and a milk collection center in and around Addi Ababa l/torl 

Munch Tierarzti. WI·chr., 113:276-278. 

Belachew, H., Mahmud, A. , Teferi , H. and Lemma A. (1994): Dairy pr duc ts 

marketing survey in Addis Ababa and the surrounding regIOn . f),lI\' 

Development Enterprise, Addis Ababa, Ethiopia. 

Belete, A., Azage, T. , Fekadu, B. and Berhanu G. (20 I 0) : Callie milk and mcat 

production and marketing systems and opportunities for market-orientation in 

Fogera woreda , Amhara region, Ethiopia. IPMS (Improving Productivity and 

Market Success) of Ethiopian Farmers Project Working Paper 19 11.RI 

(International Livestock Research Institute), Nairobi , Ken ya. Pp . 65 

Berhanu, K., Derek, B., Kindie, G. and Belay K. (2012) : Factors Affecting Packed 

and Unpacked Fluid Milk Consumption in Wolaita Zone of S P Regional 

State, Ethiopia. Elhio. 1. Appl. Sci Techno!., 3 (I): 23-31 . 

tJ lI.: , 
B A 

. . f A I . . , 'on A docllment of the 
o (2000) : Livestock population 0 1111ara Icgl . 

. A A I 'a National RegIOnal 
health team. Bureau of AgrIculture (Bo ), m1al , 

nimal 

Bahir Dar. 

. . I D 10 ment (BoARD) ,\ll1hara 
BoARD (2006): Bureau of AgrIculture and RUI a eve P 

Region, Statistics section. Bahir Dar, Ethiopi a. 

50 



u etln , urcau BoFED (2008): Amhara National Regional State, Annual Stati tl'cal B II B 

of Finance and Economic Development (BoFED), Bahir Dar, EthIOpIa 

BoFED(2006): Development indicators of Amhara region. 4th Ed, Bureau of hnancc 

and Economic Development (BoFED), Bahir Dar, Ethiopia, 

BRTA (2006): Bahir Dar road and transportation authority road distance distributor. 

Bahir Dar rode and transportation authority (BRT A), Bahir Dar, EthiopIa 

BZOARD (2007): Annual Budget Report of Bahir Dar zuria Office of Agncultulc 

and Rural Development (BZOARD), Bahir Dar, Ethiopia. 

CACC (2003): Ethiopian Agricultural Sample Enumeration, 2001 / 02 . Rcs lllt~ fOl 

Amhara Region, Statistical Reports on Livestock and Farm Implants (Part IV ). 

Central Agricultural Census Commission (CACC), Addis Ababa, EthIopIa Pp 

45-46. 

CSA (2005): Federal Democratic Republic of Ethiopia Agricultural sample ~lIr\l!y 
Central Statistical Authority (CSA). Livest, Charae, Bulle.,2, Addis Ababa. 

Ethiopia. 

CSA (2007): Federal Democratic Republic of Ethiopia Agricultural ample. lII\CY 

Livest. Charac. Bul/e" 2, Addis Ababa, Ethiopia, 

, ' A" S 'V 2(468) '107Addi 
CSA (20 I 0): Livestock and livestock charactenzatlOn, gil, W" . 

Ababa, Ethiopia, 

EDH Eth
iopian Demo Hou e Survey (EDH ). 

S (20 II): EDHS survey report. 

Ethiopia. 

C 
Milk Specification. 

ES (2009): Unprocessed Whole/Raw OW 

2"d Ed. 2009. 

Ethiopian Standard (ES) 3460:2009, 

51 



Falvey, L. and Chantalakhana C. (1999): Smallholder DairYI'llg' h T In t e roplCs (I :d ). 

ILRI (International Livestock Research Institution) Nirob ' K P , I, enya p. 462 . 

FAO (2000): Food and Agriculture Organization of United slate (FAO ). 2000 )car 

book. Rome, Italy. 

FDREPHCC (2008): Summary and statistical report of population and hOUSIII' 

census, Federal Democratic of Ethiopia Population HOUSIng Ccn 1I 

Commission (FDREPHCC), Addis Ababa, Ethiopia. 

Garth, H., Charles, N. and Chris D. (1999): AgI'O industnalizallon thmu 'h 

institutional innovation: transactions costs, cooperatIves and mil k market 

development in the Ethiopian highlands. MSSD Discussion Paper o. 35 

Getachew, A. (2010) : Handling and Marketing of Dairy Products by Prod ll ecr~ alld 

Performance Evaluation of Dairy Cooperatives in and Around Bal1l1 f),II. 

Ethiopia. 

Getachew, F. (2003): A Review of the Small Scale Dairy Sector in Eth IOpIa "\0 

prevention of food losses programme. Milk and milk product ·, post-han cst 

losses and food safety in sub-Saharan Africa and the Near East. Available 011 ' 

a.pdf. Accessed on 20 November, 2013. 

Giangiacomo, R. (2000): Milk testing, quality control, hygiene and safely. r: c-
. II" d processing 111 dc\doplllg 

mail conference on "Small-scalc mtlk co ecllon an 

countries". Pp.l 08 . 

f I utritlOnal La 
Girma, W. and Timotiows G. (2002): Determinants 0 t le 

Mothers and Children 1\1 Ethiopia. Cal verton, Mary land. 

f 

\ ORC 

Macro.Pp.32. 

52 



Grosse, S. (1998a): Farm animals and children's nutritional st t . a u In rural Rwanda 

Paper Presented at the Symposium on Human Nut 't' d [ . n Ion an 1\ I: I k. 

October 14. Heifer Project International , Litt[e Rock, Arkansa, : 1\ Pr. 16 

Grosse, S. (1998b): Farm animals, consumption of animal products, and chtldrcn' 

nutritional status in developing countries. Paper Presented at thc }ll1rll~iul1l 

on Human Nutrition and livestock. October 14. J-Ieifer Projcct [mcmallOn,tI, 

Little Rock, Arkansas, USA. Pp . 16. 

Ibrahim, H. and Olaloku E. (2002): Improving cattle for milk, meat and traction 

ILRI, manual 4 . ILRI (Intcrnational Livestock Rcsearch Institute). allllhi, 

Kenya. Pp. 135. 

ILCA (1990) : Livestock Systems Research Manual. International Llvl.:s tock \:11ICI 

for Africa (ILCA),Working paper I, 1 :287, Addis Ababa, EthIopIa 

IPS (2000) : Resource potential assessment and project identi licatlon sludy of' tlte 

Somalia Region : Socio-economic assessment. Investment offi ce 01 Iltl: 

Somalia regional state. Research Report. International Project erVICI: (IPS). 

Somalia, Ethiopia. 3. Pp. 351. 

Javaid, S., Gadahi, J., Khaskeli, M., Bhutto, M. , Kumbher, S. and Panhwar 1\ . (2009) : 

. . ' 'Ik Id T d a 11 P'lkl tan PhysIcal and chemIcal qualtty of market 1111 so at an oJ I , ' 

Palds. Vet. ] , 29 (1): 27-31. 

John , H., Derek, H., and Mekdil11 ' D. (2014): Cows, missing milk market lind 
. I Food Policy Research [n titute 

nutrition in rural Ethiopia .InternatlOna 

(JFPRI). ESSP Working Paper 63. 

Kedija, H. (2007): 
M

· I 'eda Oromla rC1!ion 
market orientation: a case study of leso HOI , ~ 

fA ' I clcncC. 
M.Sc. Thesis Submitted to the Depart\1lcnt 0 \lI\1la 

Characterization of milk production system and opportunll for 
(·thl pI 

Graduate Studies, Haramaya University. Ethiopia. 

53 



Keralem, E. (2005): Honeybee production systems, opportunities and challenge 111 

enebse Esarmidir woreda (Amhara region) and All1a 'o I JI ' I pecla (Irec/o 

(southern Nations, Nationalities and Peoples Region), Ethiopia. M. 'c. rhe~i 

Submitted to the Department of Animal Sciences, School of Graduate ludic. 

Alemaya University, Ethiopia. 

Kurwijila, L. (2006): Hygienic milk handling, processing and marketing. rcl'en:nce 

guide for training and certification of small-scale milk tradL:rs In Fastenl 

Africa. ILRI (International Livestock Research Institute), Nairobi , Kcnya 

Lakew, D., Menale, K., Benin, S. and Pender 1. (2000) : Land degradation ano 

strategies for sustainable development in the Ethiopian highlands Alll h ~lI.1 

Region. Socoi- economics and Policy Research Working Paper 12 ILRA 

(International Livestock Research Institute). Nairobi, Kenya. Pp . 122. 

Land O'Lakes (2012): The next stage in dairy development for Ethiopia: da iry \ aluL: 

chains, end markets and food security, cooperative agreement 663-d-OO·() • 

00431-00 . 

Latham, M. (1997) : Human Nutrition in the Developing World. Rome: FA 
O .IF 0 

Food and Nutrition Series No. 29]. 

Marth , E. (1978) : Standard Methods for the Examinations of Dairy Product. I I. 

American Public Health Association, Washington, DC. Pp. 41 6. 

L d Food arcl) 
Masembe, K (2003): Milk and Dairy Products, post-harvest osses an 

E FAO Prevention of Food Lo c 
in Sub-Saharan Africa and the Near ast. 

II S I Da'ry Sector Uganda. 
Programme. A Review of The Sma ca e I ' 

h .' f Indian Mi11l 1l of II alth 
MMAF (2012): Food Safety and Standards Aut ollty 0 

. . w Delhi . Manual. of \ \elhod 
and Famtly Welfare Government of India Ne 

Analysis of Food (MMAF), Lab. Manual 14. 

f 



, Ilona t lloplan cOllage Mogessie, A. (1990): Microbiological quality of Ayib a trad't' I E I ' . 

cheese. inter. 1. Food Micro., 10: 263-26 R. 

. InIca rna tillS Morse, D., Delorenzo, M. and atzke R. (1988)' Characterizatl'oll of cl " I 

records from one herd in subtropical environment. 1. Dairy Sci., 71 : 1127-

1422. 

Mukasa-Mugerwa, E. (1989): A rev iew of reproductive performance of the Female 

Bos-indicus (zebu) cattle. ILCA. Monograph No.6. ILCA (International 

Livestock Research Institute) Addis Ababa, Ethiopia. Pp.134. 

Murphy, S. (1996): Sources and Causes of High Bacteria Count in Raw MIlk: an 

Abbreviated Review. Cornell University, Ithaca, N.Y. Pp. 1-4. 

Nicholson, c., Mwangi, L., Staal, S. and Thornton P. (2003): With dairy cow hip and 

Child Nutritional Status in Kenya. Nicholson, C (Applied Economic and 

Management, Cornell University, Ithaca, NY 14853-780 I), Mwangi, L 

(Applied Nutrition Programme, University of Nairobi , Nairobi, Kenya, taal. 

S and Thornton, P ( International Livestock Research Institute (ILRl), P. 0 

Box 30709, Nairobi, Kenya. 

O'Connor, C. (1994): Rural dairy technology. ILRJ training manual 0 

1.lnternational Livestock Research Institute (ILRI), Addis Ababa, 

Ethiopia.Pp.133. 

, ILRI T ' .. 19 Manual ILRI, AddiS 
OConnor, C. (1995): Rural Dairy Technology. lalnll" 

Ababa, Pp. 29-30, 80, 85-86 . 

.' in Ethiopia. ILC 1anual 
O'Mahony, F. (1988): Rural dairy technology expwences 

. Add ' Ababa Ethiopia.Pp.64. 
No. 4.Dairy Technology U11lt.lLCA, IS ' 

d . (2012) ' 

O 

.. I 0 I' '111 U and j id a 
latunJl, E., Jubril , A., Okpu, E., Olafade1an , ., J<, . . . f RaW Milk Sold in Gwagw31ada 

Bacterial Assessment and Quality AnalySIS 0 

55 



Area Council of the Federal Capital Territory (FCT) Ab ' N' . uJa, 1gena. Food 

Science and Quality Manage. 7, ISSN 2224-6088 (paper) ISSN 2225-0557. 

Ombui, J. , Arimi, S., Mcdermott, J., Mbugua, S., Githua, A., and Muthoni J. (1995): 

Quality of raw milk collected and marketed by dairy cooperative societie In 

Kiambu Woreda, Kenya. Bull. Anim. Hlth. Prod. Afr., 43: 277-284. 

Parekin, T. and Subhash R. (2008): Molecular and bacteriological examination of 

milk from different animals with special reference to coliforms. Curre. R s. 

Bact., 1(2):56-63 . 

Popescu, A. and Angel E. (2009): Analysis of milk quality and its importance for milk 

processors. Luc. $tiinl. Zoot. $i Bioteh., 42 (I): 501-503. 

QCB (2010): Waste Quantification and Characterization - Bahir Dar, Quantification 

and Characterization -Bahir Dar (QCB), Bahir Dar, Ethiopia. 

Rajagopal, M., Werner, B. and Hotchkiss J. (2005): Microbiological quality of dairy 

products. J. Dairy Sci., 88:3130. 

RMIYC (2012): Recommendations on Milk Intake for Young Children Information 

for Health Professionals, Chinese University of Hong Kong. Available Oil: 

http://WWW.fhs.gov.hklenglishlreports/files/lnfo%20fOflIo20HP M ilk%20F eed 

ing final Feb%202012.pdf. Accessed on 30 May, 2014. 

lh 
. . t' fDa irv Products. IS 

Richardson, G. (1985): Standard Methods for the ExamlUa IOn 0 ~J 
. . h' t D C Pp.168-196. 

Ed. American Public Health ASSOCiatIOn. Was lUg on, . . 

. , v' '1 v' I kega izvora (Eels.: Bern, 
Rogelj, 1. and Mleko 1. (2003): In: Mikrobiolog1Ja ZlVl Zlva s . 

v I" n L) Ljublj3na. 
Z'/Adamic, J./ Zlender, B.i SmoleMozina, S./ Gasper 1, . ' 

Biotehniskafakulteta, Oddelekzazivilstvo, Pp. 515-538. 



. . re Ichon of Sigman, M., Mcdonald, M., Neumann, C. and Bwibo N (1991)' P d' . 

nu fltlOn, family cognitive competence in Kenyan children from toddler t . . 

characteristics and abilities. J. ChiL. Psych. Psych., 32:307-320. 

Sintayehu, Y., Fekadu, B., Azage, T. and Berhanu G. (2008): Dairy production, 

processing and marketing systems of Shashemene - Dilla area, South 

Ethiopia. IPMS (Improving Productivity and Market Success) of Ethiopian 

Farmers Project Working Paper 9. International Livestock Research In titute 

(ILRI), Nairobi, Kenya. Pp.62. 

Smith, L. and Haddad L. (1999): Explaining Child Malnutrition in Developing 

Countries: A Cross-Country Analysis. Washington, DC: International Food 

Policy Research Institute. FCND Discussion Paper No. 60. 

Solomon, M., Mulisa, M., Yibeltal, M., Desalegn, G. and Simenew K. (2013): 

Bacteriological quality of bovine raw milk at selected dairy farms in Debrc 

Zeit town, Ethiopia. Camp. J. Food Scie. Tech. Rese., 1(1): 1- 8. 

Spreer, E. (1998): Milk and dairy product technology. Mixa, A (translator). Marcel 

Dekker, INC. ISBN: 0-8247-0094-5. New York. Pp. 39-58. 

Staal, S. and Shapario B. (1996): The economic impact of public policy on 

smallholder peri-urban dairy producer in and Addis Ababa. ESAP publicatIOn 

2.ESAP (Ethiopian Society of Animal Production), Addis Ababa, Ethiopia. 

Pp.57. 

. I t for the Resource poor, 
Staal, S., Pratt, A., and Jabbar M. (2008): Dalry Deve opm

en 
. t studies PPLPI (Pro-poor 

Part 2. Kenya and Ethiopia - dalry developm
en 

. . 44-2 International hve tock 
Livestock Policy Initiative).WorklOg Paper No. . 

research institution. Nairobi, Kenya. 

. .' own Ethiopia. Faculty of 

Tadele, T. (2010): Mastitis and milk quahty 10 Junm
a 

t , 

Veterinary Medicine at Ghent University, Belgium. 



b 

Tafesse, M (2001): What should a pastoralist development strate t' gy con lllue toward 
poverty reduction among pastoral communities in EthI'opI'a I . P d' . n. rocee 109 of 
2nd Annual Conference on Pastoral development in Ethiopia. Pastoral Forum 

in Ethiopia, Pp.136, May 22-23, Addis Ababa, Ethiopia. 

Tegegne, A., Gebremedhin, B., Hoekstra, D., Belay, B. and Mekasha Y. (2013): 

Smallholder dairy production and marketing systems in Ethiopia: IPM 

experiences and opportunities for market-oriented development. rPM 

(Improving Productivity and Market Success) of Ethiopian Farmers Project 

Working Paper 31.Internationallivestock research institution. Nairobi, Kenya. 

Teka, G. (1997): Food Hygiene Principles and Food Borne Disease Control with 

Special Reference to Ethiopia. 1 sl Ed., Faculty of Medicine, Department of 

Community Health, Addis Ababa University. Pp. 73-86. 

Torkar, K. and Teger S. (2008): The microbiological of raw milk after introducing to 

the two day's milk collecting system. Acta Agri. Slave., 92(1):61-74. 

Tsehay, R. (2001): Small-scale milk marketing and processing in Ethiopia. In: 

proceeding of the south-south workshop on smallholder dairy production and 

marketing: constraints and opportunities, Anand, India. 12-16 March. 

Tsehay, R. (2002): Small-scale milk marketing and processing in Ethiopia. In: 

k rtunity and constraint. 
Smallholder dairy production and mar et oppo 

ld NDDB Anand India, 13-16 
Proceeding of a south - south workshop he at , , 

t B d) Anand India, and 
march 2001. NDDB (National Dairy Developmen oar , , 

International Livestock Research Institute,Nairobi, Kenya. Pp. 352-367. 

) D t minants of nutritional 
Vella, V., Tomkins, A., Nviku, 1. and Marshall T. (1995: e er 

7' • Pd' 41' 89-98 status in southwest Uganda. J 1 ropl. e I.,. . 

B (2014): Characterization of 
Yayeh, Z., Hailemariam, M., Belhu, K. and Asmare . h ra Regional 

. D b Markos woreda, Am a 
dairy cattle production systems In e re 

. {'. R s 2(4)'42-51 . State, Ethiopia. PaceseJ Agrz. ")cle. e., . 

58 



ge m a Ir Dar YiIle, M (2006): Nutritional Status of Children under Five Years of A . B h' 

Ethiopia: From A human Rights Perspective. Available at; 

h!tP:/ /erepositorv. uonbi.ac.kelbitstrearnlhandle/11295/20879/ Abstract.pdflseq 

uence=1. Accessed on 1 June, 2014. 

Yilma, Z., Guerne, B., Desta, H. and Mugisha A. (2011): Innovations, Actors and 

Linkages in the Ethiopian Dairy Value Chain. Proceedings of a National 

Workshop on Research-Farmer-Extension Linkage in the Dairy Value Chain 

of Ethiopia held on 29th May 20 I O. Food and Agriculture Organization of the 

United Nations, Sub-Regional Office for Eastern Africa, Addis Ababa, 

Ethiopia. Pp. 34-56. 

Yimer, G. (2000): Malnutrition among children in southern Ethiopia: Levels and risk 

factors. Ethi. 1. Heal. Dev., 14(3):283-292. 

Yoseph, M., Tegegne, A., Yami, A. and Urnna N. (2003): Evaluation of the general 

farm Characteristics and dairy herd structure in urban and peri-urban dairy 

production system in Addis Ababa milk shed: challenges and opportunities of 

livestock marketing in Ethiopia. Proceedings of the 10
th 

annual Proceedings of 

conference of the Ethiopian Society of Animal production.21-23 August 2009, 

Addis Ababa, Ethiopia. 

G 
., Z e Zone Department of 

ZDA (2005): Annual progress reports, West oJJam on, 

Agriculture Ethiopia. . . 
f d 

. duct ion and market 109 \0 

Zegeye, Y. (2003): Imperative and challenges 0 aIry pro 
lh din s of conference of the 

Ethiopia. Proceedings of the 10 annual Proce
e 

g . 23 Au st 2009 Addis Ababa 
Ethiopian Society of Animal productJOn.

21
- gu , 

Ethiopia. 

. . I Load of Cow's Milk and 

Zelalem, Y. and Bernard F. (2006): Handling and MIcrobIa . C I d Producer 10 entra 

Irgo-fermented Milk Collected from Different Shops an . 'c Re., 
E

thiopian Institute of Agn . 
Highlands of Ethiopia. Dairy Techno

l
, 



Holetta Agricultural Res. Center, Addis Ababa, Ethiopia. Ethio. J. Anim. 

Prod. , 6(2): 67-82. 

Zinash, S. (2004): Livestock Production System. Short term course in Awa a 

University. Awassa, Ethiopia. Pp. 47. 

60 



8. APPENDIXES 

Date -----

Appendix 1. "HOUSEHOLD LEVEL MILK PRODUCTION AND CHILD MILK 

CONSUMPTION IN AND AROUND BAHIR DAR, ETHIOPIA" 

Procedures for data collector 

.:. Introduce yourself and the purpose of the research briefly, 

.:. Approach the respondents politely 

.:. Ask the respondent step by step as indicated in the questionnaire. 
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1. General 

1. Location _------

Date _-------- Name of respondent(s) ------
Region Zone ___ urban __ peri-urban Rural Altitude 

__ - m.a.s.l 

2. Marital status of the household head 

A. Married B. Divorced C. Widowed D. Single 

3. Sex of household head 

A. Female B. Male 

4. Family size per household and age distribution 

Total Male Female _ _ Age (Years) 1-5 ---

4. Educational level of the household 
A. Illiterate B. Read and write C. 5-8 grades D. 9-12 grades E. Higher institution 

completed 

6. What are your major agricultural activities? 
A. Crop-livestock production B. Crop production only C. Livestock productIOn 

only 

2. Livestock ownership, herd structure and related 

7. Number of livestock in household 
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Types of livestock 
Number 

6.1 Calf 

6.2 Oxen 

6.3 Cow 

6.4 Heifer 

6.5 Bull 

6.6 Sheep 

6.7 Goat 

6.8 Donkey 

6.9 Horse 

6.10 Mule 
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8. Do you have dairy cow? Yes [ ] No [ ] 

If the answer is yes processed to the following questions (10-16) 

9. What are the major purposes of keeping dairy animals? Prioritize 

A. For household consumption B. For reproduction C. Income generation D.A and 

B E.A and C F. Band C G. All 

10. When do you peLform milking at what time? 

A. Morning at. ____ _ B. Evening at. ____ _ 

C. Morning and evening at ______ _ 

II. What types of barn/housing do you have for dairy cattle'! 

A. Separate shelter B. fenced without roof C. Housed together with humans D 

Others 

12. How many times the barn will clean in a day? 

A. Once a day B. Twice a day C. Occasionally D. Will not be clean E. 

13. What are the facilities in the barn? 

A. Water trough (WT) B. Feed trough (FT) C. WT + FT O. No facilitie 

14. How many times facilities in the barn will be clean? 

A. Once a day B. Twice a day C. Occasionally D.A and B E. All 

3. Feeds and Feeding 

15. Feed sources for your dairy cattle? 
A. Natural pasture B. Cultivate pasture C. Cereal straws O. Supplements 1". By 

products F.All G.A, C and E H.A and E \.B and E J.A and E K 

Others -------

Yc~ [ 

4. Milk consumption 
16. Do you feed cow milk for your children < five years of age? Yes [ 

. 'ld' I t a'e < five years old') 
17. If no for 8, do you purchase mJlk for ell! I en t 1a I 

' 0 [ 1 

No [ ] 

18. If no for 17, what is the reason? 
A. Lack of supply in the market C. Fear of sanitation B. Shortage of money G.,\II 

D. Cultural Taboo of purchasing milk E.A and B F.Other __ 

I 
h . 1'0' your kid? 

9. If yes for 17, how much I iter do you purc asc I 
. '/d Y E 5 liter/day 

A.lliter/day B. 2 liter/day C.3 liter/day 0.4 Lite! a . 

20. How frequently provide? 
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A. Occasionally B. Once per day C. Twice per day D. Thrice per day 

without restriction 

21. If the answer of 20 is A, what is the reason? 

E. 

A. Milk is cost is high B. 0 milk supply in the market C. Fear of sanitation I) . 

Lack of knowledge E. Family size F. Others ----------------

22. If the answer of 20 is B, what is the reason? 

A. Milk is cost is high B. No milk supply in the market C. Fear of anitatlon D. 

Lack of knowledge E. Family size F. Others ------------------

23. If no for 8, what are the reasons? 

A. No milk production B. Lack of knowledge C. Health problem of the children 

D. All milk produced sold to generate income E. kid hate milk/Feel boar 

24. On average how much of milk you provide/child/ day/ml? 

25. On average how much milk do you exploit for household consumption (day ml)'! 

26. When do you provide cow milk for your child') 

A. After milking of the same day B. Day old milk (After one day) C. Atkr two 

days D. Other ---------
27. Do you boil the milk? Yes [ ] No [ ] 

28. If the child gets milk < 333 ml /day vvhat is the reason? 

A. Milk is cost is high B . 0 milk suppl y in the market C. Fear of san itation D. 

Lack of knowledge E. Family size F.Others,_---------

29. Do you wash the milk purchasing material? Yes [ ] No [ ] 
I 

'Ik ollecting and feed ing 
30. If yes which kind of detcrgcnt you use to c ean ml c 

equipments? E. A and B F Band 
A. Ajacks B. Charcoal /Ash C. Plant D. Only with water 

G. Band C H. Othel' ___ ---------

6. Cattle productivity 
31. Which type of breed mostly you use for milk production? 

A L I 
. D A and B E.B and C 

. oca B. cross-breed C. Exotic . 

F. A and C G \ \1 

32. If the answer of 3 1 is local breed cow whY? 

----------------------------------
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33. Parity, age, delivery time and milk yield ofth I . e actatmg cow? 

Breed Age parity Day or month Average mIlk 

the cow gives yield/day/liter 

birth 

Local 

33.1 

33.2 

33.3 

33.4 

33.5 

Cross-breed 

33 .6 

33.7 

33 .8 

33 .9 

33 .10 

Exotic 

33. I I 

33. I 2 

33. I 3 

33.14 

33. 15 

34. Is the cow healthy? Yes [] 0 [ ] 

35. What are the major problems for milk production? 

A. Diseases B. Feed shortage C. Breed D. Shortage ofland 
E.A and B F. 

A, Band C G. Band D H.AII J. Others _ _ - -------

36. At the moment milk supply in market is low, what is the reason? 
A 0 I B I f tructure C No consumer 

. ue to ow productive performance of the cow . n ras . 

37. Describe milking procedure 

38. Do you wash your hands, udder and milk vesse ls'! Yes [ 0 [ 1 

39. Do you use common towel to wash the udder? Yes [ 1 0 [ 1 
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40. Where do you place the milk after milking? Does the milking and m,'lk 
toragt: 

material has a cover? ___________ _ 

41. What kind of equipment you use to collect, store and transport milk? 

42. What are the major disea es that affect the dairy animals? 

43. Do you have a problem to access the veterinary clinics in the area? Ye l J '0 I ] 

44. If yes, please specify the type of problem you have. 

45. What do you need to improve milk Production') 

46. What are livestock production systems? 

A. Intensive B. Extensive C. Semi intensive D. Other_---

47. From what does the floor made? 

A. Soil B. Concrete C. Smooth cement D.Others_---------

48. What is the source of income for the household? 

A. From selling of livestock and their product B. Other source 

C. A and B 

49. Do you want to have dairy cow') Yes [ ] No [ 1 
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Appendix 2. A child consuming milk (up) and taking sample from the milk that the 

child consumes (down) 
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Appendix 3. Sterilizing of sample collecting bottle and measuring cylinder with 

detergent 

Appendix 4. Sterilization of bottles and Medias with autoclave 
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Appendix 3. Sterilizing of sample collecting bottle and measuring cylinder with 

detergent 

Appendix 4. Sterilization of bottles and Medias with autoclave 
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lenWx 5. Col ny c unt r 

Appendix 6. Colonies of coliform organisms in the plate 
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ppendix 7.Standard plat c unt 
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'pendix 9. Lactometer test of milk 
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Appendix 12. Scientific and Vernacul" name of plants used for cleaning of milk 

utensils in and around Bahir Dar 

Vernacular name 

(AmhariC) 

Yesetkest 

Lenkuata 

Yemashilalaba 

Yemederembuay 

Woyira 

Kesey 

Scientific name 

Un identified 

Kokono 

Unidentified 

Cuctllnis flcifolius 

Olia. Africana 

Ocilllunl hardiense 
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