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ABSTRACT
This study was conducted to investigate hygienic cow milk production practices in Babile district of eastern Ethiopia. A total of 160
milk producers were selected from pastoral and agro-pastoral production systems using stratified random sampling technique. Data
were collected using questionnaire survey and field observation. The majority of respondents in pastoral (92.5%-95%) and agro-pastoral
(87.5-90%) production systems were illiterate where none of them had gotten training on hygienic milk production practices. Most of the
respondents in both production systems were not discarding milk from diseased cows and teats but used for home consumption and market,
however, the proportion (43.8%) of agro-pastoralists who discard milk from diseased cows/teats were significantly (P = 0.03) higher than
that for pastoralist (22.5%).The use of milk from cows on medication before drug withdrawal periods was common in the majority of
respondents in pastoral (82.5%) and agro-pastoral (62.5%) production systems. All of the respondents in the study area keep their cattle
in separate corrals which are poor in their drainage system and difficult to clean, and are uncomfortable to animals. The majority (75%)
of the respondents in the study area reported that they used to milk cows while the cows showing disease symptoms. About 50% from
pastoral and 65% from agro-pastoral areas reported that they used to wash hands with cold water before milking. Plastic equipment was
the commonly used milking utensil in the study area. The milking utensils were commonly washed with cold water with Ajax soap/leaves
of Lantana camara as detergent. Calf suckling was commonly used as a method of cleaning teats before milking by large proportion of
respondents in pastoral (92.5%) and agro-pastoral (86.3%) production systems. The majority of the respondents in pastoral (60%) and
some from agro-pastoral (43.8%) production systems were using water from non-tap sources for hygienic practices. Moreover, none of
the respondents in the district treat wash-water prior to use for hygienic practices. In general, milk production practices performed in the
study area were unhygienic. It is, therefore, suggested the need for improving hygienic practices through awareness creation and capacity
development of milk producers on hygienic practices essential for safe milk production in the district. Moreover, providing better quality
water for producers is very crucial
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1. Introduction
Milk is the lacteal secretion of the mammary glands of

mammal. It is a complex biological fluid containing different
components like water, lipids, proteins (casein and whey),
carbohydrates (mainly lactose), amino acids, vitamins and
minerals (mainly calcium) essential for growth (Javaid et al.,
2009). It is the most perfect single balanced food of high
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biological value in nature as it contains almost all ingredients
of food in right proportion and in any easily digestible form
and has highly been recognized as complete food, and is
recommended as compulsory part of daily diet for the expec-
tant mothers, growing children and immuno-compromised
persons (Pandey and Voskuil, 2011).

Although milk from other mammalian farm animal is
used as human food, cow milk is the most commonly used
human food in the world as it is consumed without any
taboo across the different parts of the countries. It plays an
important role in feeding of both rural and urban population
particularly in developing countries (Ali et al., 2010). This
is because it is a potential key source of energy, essential
amino acids and micronutrients, particularly needed in less-
developed countries, where diets are mainly based on staple
grains or root crops (Fitzhugh and Chantalakhana, 1999).
Cow milk is also an economically important farm commod-
ity and investment option for smallholder farmers in Ethiopia
(Welearegay et al., 2012) and significantly contributing to
the household food security (Bereda et al., 2012), as it
alleviates poverty and mitigates malnutrition.
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The fluid or semi-fluid nature of cow milk and its chem-
ical composition makes it one of the ideal media for the
growth and multiplication of wide ranges of microorganisms
(Soomro et al., 2002). It is well known that fresh milk
aseptically drawn from clean and healthy cow normally
contains a low microbial count (less than 1000 cfu/ml of
milk). However, poor hygiene practices (such as poor health
herd management practices, housing condition, milking pro-
cedure and personal hygiene of milkers) performed during
milk production allow the milk to pick many microbes at
farm level (Torkar and Teger, 2008). Moreover, the use of
poor farm environment, contaminated water for hygienic
practices, poorly cleaned and maintained milking equipment
will also allow the milk to pick large number of microorgan-
ism at farm level (Bramley, 1990; Chambers, 2002).

The presence of large number of microorganism in the
milk will cause spoilage of the milk before it reaches to
its final destination points (Kivaria et al., 2006), and cause
economic loss to smallholder milk producers. Moreover, it
will causes food poisoning (food infections or intoxications),
which are major causes of illness and death in develop-
ing countries (O’Connor, 1995). Thus, the employment of
hygienic practices during milk production is the first and
the most important steps in providing clean, wholesome
and nutritious milk to consumers, and therefore, has to
get due attention (Coorevits et al., 2008). However, milk
production in developing countries like Ethiopia, where the
consumption of raw milk and its derivatives is common, is
commonly done without observing the hygienic practices
(Zelalem, 2003; Welearegay et al., 2012). Failure to observe
hygienic practices during milk production pose a threat to
public health as chances of consuming unsafe milk is very
high. It also enhances the loss of income of milk producers
through aggravating postharvest loss due to spoilage (Kur-
wijila, 2006).

The availability of documented information on hygienic
milk production practices of producers is highly important
to protect the risk of milk contamination with spoilage and
pathogenic microorganisms at farm level. This is because
such information will be important for governmental, non-
governmental and other development organizations to un-
dertake relevant development interventions, which make
milk producers to have clear understanding on hygienic
milk production practices. This understanding may be im-
portant to ensure safety and suitability of raw milk for its
intended use as well as to improve income of milk producers
through minimizing post-harvest loss due to spoilage, which
is a major problem of traditional milk producers in the
developing countries like Ethiopia (Kurwijila et al., 2006).
However, currently, there is nowell documented information
available on hygienic milk production practices in the study
area. Therefore, the objective of the present study was to
investigate hygienic cowmilk production practices in Babile
district, east Hararghe zone, eastern Ethiopia.

2. Materials and Methods
2.1. Description of the Study Area

The study was conducted in Babile district, which is
located in eastern Oromia National Regional State, Ethiopia.
Geographically, the district is located at 9008’ N latitude and
42021’ E longitude at the distance of about 557 km east of
Addis Ababa. The altitude of the district ranges from 950 to
2000 meter above sea level. It has mean annual minimum
and maximum temperatures of 18 and 28oC, respectively.
The mean annual rainfall and humidity of the district ranges
from 700 to 900 mm and 33 to 38%, respectively (CSA
(Central Statistical Agency), 2008b). The district has a total
area of 3169.06 km2, of which only 21.1% is considered
suitable for crop production indicating that it is much of a
rangeland where livestock rearing is a major activity. The
two prevailing agricultural production systems in the district
are pastoral and agro-pastoral production systems (CSA
(Central Statistical Agency), 2008b).

The estimated livestock population in the district indi-
cated that cattle are the most prominent livestock species
(56,355 heads) followed by goat (23,020), sheep (12,216)
and camel (9,704) (Development and Agency, 2015). The
district produced about 12,000 and 6,745 liters of raw cow’s
milk during the wet and dry seasons, respectively (Devel-
opment and Agency, 2015). Of the total cow milk produced
daily in the district, about 50% was used for sale (Demissie
et al., 2015). The total human population of the district is
estimated at 115, 229, out of which about 21.5% live in
Babile town (CSA (Central Statistical Agency), 2008a).
2.2. Sampling and Data Collection
2.2.1. Sampling

Babile district was stratified into pastoral and agro-
pastoral production systems. Each production system was
further stratified into peasant associations (PAs, the lowest
administration unit in Ethiopia). Thus, a total of ten PAs (5
from pastoral and 5 from agro-pastoral systems) with high
cow milk production potential were purposively selected
for the study. Then the lists of milk producer households
in each selected PA were obtained from their respective
administration and stratified into small (1 to 3 cows) and
medium (4 to 10 cows) size herds based on the number
of cows they possessed (Dayanandan, 2011). Large size
herds (>10 cows) were not considered for this study as
they are not available in the study area. Eventually, eight
milk producer households were selected from each herd size
group randomly. Thus, the total number of milk producer
households selected was 160 (2 production systems * 5
PA * 2 herd size group * 8 milk producer households).
The sampling technique employed was multistage stratified
sampling.
2.2.2. Data Collection Procedures

After stratification and identification of households, ex-
ploratory focused group discussions were held with key
informants (such as milk producers having good experi-
ence on the subject under study, community leaders and
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Table 1: Demographic characteristic of milk producer household
head in the study area (%)

Variable Pastoral production Agro-pastoral
system production system
MSH
n=40

SSH
n=40

MSH
n=40

SSH
n=40

Sex
Male 62.5 70.0 75.0 62.5
Female 37.5 30.0 25.0 37.5
Age in year
<21 0.0 0.0 0.0 0.0
21-30 5.0 10.0 7.5 5.0
31-40 17.5 25.0 25.0 25.0
41-50 62.5 52.5 47.5 60.0
>50 15.0 12.5 20.0 10.0
Level of education
Illiterate 92.5 95.0 90.0 87.5
Basic reading and
writing

7.5 5.0 7.5 12.5
Primary 0.0 0.0 2.5 2.5
Secondary & above 0.0 0.0 0.0 0.0
SSH = Small size herd; MSH = Medium size herd

experts) in each production system to generate information
on the hygienic milk production practices. The resulting
information was then used for the development of survey
questionnaire which was pre-tested before administration.
After pre-testing, the questionnaire survey was conducted
to gather information on hygienic milk production practices.
Moreover, field observations were made to collect some data
which were not properly described during the questionnaire
survey.
2.3. Statistical Analysis

The collected data were analyzed using Statistical Analy-
sis System (SAS) (System, 2008). Descriptive statistics were
used to quantitatively express the responses of the study par-
ticipants with respect to their demographic characteristics as
well as factors responsible for raw cow milk contamination
during production in the study area. Chi-square test was
employed to examine the differences among categorical
variables. Differences were considered to be significant at
the level P < 0.05.

3. Results and Discussion
3.1. Demographic Characteristics of Milk

Producers
Majority of the respondents in pastoral (62.5-70.0%) and

agro-pastoral (62.5-75.0%) production systems were male
headed households (Table 1). This is relatively comparable
with the finding of (Melesse et al., 2014) who reported
that majority of the respondent milk producers in Ada’a
(73.3%) and Lume (80.0%) district, Ethiopia were male
headed households.

The present study indicated that majority of the re-
spondent milk producers in pastoral (92.5-95.0%) and agro-
pastoral (87.5-90.0%) production systemswere illiterate (Ta-
ble 1). The finding is in agreement with (Worku et al., 2014)
who observed illiteracy rate of 58.3% in Borana pastoral

community, Ethiopia. Moreover, none of the respondent
milk producers in the study area received trainings on hy-
gienic milk production practices. It is believed that the
ability to read and write would enable milk producers to
better understand proper hygienic measures which need to
be exercised during milk production to protect the milk from
microbial contamination at farm level (Kuma et al., 2013).
Similarly, training on hygienic milk production practices is
highly important to protect the milk from microbial contam-
ination at farm level as such training increases the skill of
milk producers about hygienic practices essential for safe
milk production (Kuma et al., 2015). The high proportion
of illiteracy as well as absence of training on hygienic milk
production in the current findings might have contributed
for the production of poor quality milk in the study area.
Therefore, there is a necessity to improve the hygienic status
ofmilk being produced in the study area through training and
consultancy of milk producers on general hygienic practices
to be followed during milk production.
3.2. Management of Herd Health

About 52.5 and 32.5% of the respondents in pastoral
and agro-pastoral production systems, respectively, vacci-
nate their herd twice per year; while about 36.3 and 61.3%
of the respondents in pastoral and agro-pastoral production
systems, respectively, vaccinate their herd thrice per year.
These frequencies were significantly different (P = 0.007)
(Table 2).

The majority of the respondents in pastoral (78.8%) and
agro-pastoral (68.7%) production systems indicated that they
do not discard milk from sick cow. They rather kept together
with milk from healthy cows, and used for home consump-
tion and market (Table 2). The finding is contradicted with
the report of (Mosalagae et al., 2011) who indicted that most
farmers interviewed dispose-off milk harvested from sick
cows in Zimbabwe. This difference might be due to the dif-
ference in the level of awareness about animal diseases and
the likely consequences that may emanate from consumption
of contaminated milk. Failure to discard milk from sick
cows contaminate the milk with spoilage and pathogenic
microorganisms as cow infected with disease has high po-
tential to shed large numbers of spoilage and pathogenic
microorganisms into the milk (Pandey and Voskuil, 2011).

This study showed that about 43.8% of the respondents in
agro-pastoral production system discard milk from diseased
teats, which was significantly (P = 0.03) higher compared to
that of pastoral production system (22.5%) (Table 2). Among
milk producers reported to discard milk from diseased teats
in both production systems, none of them dispose contami-
nated milk in appropriate place rather dispose on the floor of
milking areas. According to Pandey and Voskuil (2011), dis-
posing contaminated milk on the floor of milking and night
holding areas increases the danger of milk contamination
with microorganisms.

All respondents in pastoral and agro-pastoral produc-
tion systems medicate their cattle when the animals get
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Table 2: Management of herd health and milk from sick cows in pastoral and agro-pastoral production systems in Babile district (%)
Variable Production System Herd size group

PPS
n=80

APPS
n=80

Total
N=160

X2 P value
MSH
n=80

SSH
n=80

Total
N=160

X2 P value
Frequency of vaccination per year
Once 11.3 6.25 8.75

10.0 0.007
7.5 10.0 8.75

0.98 0.61Twice 52.5 32.5 42.5 40.0 45.0 42.5
Thrice 36.3 61.3 48.8 52.5 45.0 48.8
Sick cattle from the herd
Culled always 8.75 8.13 12.5

2.53 0.28
13.75 11.25 12.5

2.23 0.32Culled sometimes 22.5 25.0 23.75 18.75 28.75 23.75
Not culled at all 68.75 58.75 63.75 67.50 60.0 63.75
Milk from sick cows (except for
teats/udders disease)
Not milked at all 21.2 31.3 26.3 2.07 0.15 33.7 31.2 32.5 0.11 0.74Milked and used both for home and
market

78.8 68.7 73.8 66.3 68.8 67.5
Milk from diseased teats/udders
Milked but discarded 22.5 43.8 33.1

8.96 0.03
31.3 35.0 33.1

0.47 0.93Milked and used for home consump-
tion

18.8 13.7 16.3 17.5 15.0 16.3
Milked and used both for home and
market

52.5 35.0 43.8 45.0 42.5 43.8
Not milked at all or left for calf 6.25 7.5 6.88 6.25 7.5 6.88
Medicate your cattle when they get
sick
Yes 100 100 100 - - 100 100 100 - -
No 0.0 0.0 0.0 0.0 0.0 0.0 - -
Medication of sick cattle is com-
monly done by
Farmers 65.0 36.2 50.6 13.2 0.001 56.2 45.0 50.6 2.03 0.15Animal health workers 35.0 63.8 49.4 43.8 55.0 49.4
Milk from cows on medication
BDWP
Used both for consumption and mar-
ket

82.5 62.5 72.5 8.03 0.005 76.2 68.8 72.5 1.13 0.29
Not used at all 17.5 37.5 27.5 23.8 31.2 27.5
BDWP=before drug withdrawal period; PPS=Pastoral production system;
APPS=Agro-pastoral production system; SSH=small size herd; MSH=medium size herd

sick. However, the medication practices in pastoral produc-
tion system were mainly performed by farmers themselves
(65.0%), which was significantly (P = 0.001) higher com-
pared to that of agro-pastoral production system (36.2%)
(Table 2). According to Lore et al. (2006), sick animals
should be medicated by a qualified animal health worker as
such practice highly improve the health condition of animals,
and consequently, improve the microbiological quality and
safety of milk.

The majority (82.5%) of respondents in pastoral pro-
duction system indicated that they use (either for home
consumption or market) milk from cows on medication
before drug withdrawal periods, which was significantly
(P = 0.005) higher as compared to that of agro-pastoral
production system (62.5%) (Table 2). The main reason for
using milk from cows on medication before drug withdrawal
period in the present study could be due to lack of knowledge
on the withdrawal period of different drugs as well as due

to lack of awareness on drug residues and the associated
public health effects. According to Lore et al. (2006), milk
from animals on medication should not be consumed or sold
until the withdrawal period has elapsed. This is because con-
sumers keep on ingesting low doses of drugs like antibiotics
in form of residues which lead to development of antibiotic
resistant strains as a consequence. Moreover, exposures to
drug residues like antibiotic cause human health problems
such as allergic reactions in sensitive people, toxicity and
carcinogenic effects (Katakweba et al., 2012).
3.3. Housing Practices and Hygiene

All respondents in pastoral and agro-pastoral production
systems keep their cattle in separate corral nearby owners’
homes (Table 3). The finding contradicts with the report of
Bereda et al. (2012) who indicated that majority (90.8%) of
the respondents in Ezha district, Ethiopia, shared the same
house with their animals. The purposes of housing cattle in
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the study area were to protect them from predators and ease
the husbandry practices.

Lactating and pregnant cowswere kept in the same corral
with other herds by the majority of respondent milk produc-
ers in pastoral (88.8%) and agro-pastoral (80.0%) production
systems (Table 3). According to Kanyeka (2014), holding
lactating animals (like cow) together with other herds in the
same corral especially during the wet season enhance the
risk of mastitis as well as milk contamination with spoilage
and pathogenic microbes. The risk is very serious for large
size herd than for small size herd (Sidibe et al., 2004).

About 35.0 and 38.8% of respondents in pastoral and
agro-pastoral production systems, respectively, were clean-
ing the corral once a week, while about 27.5 and 20.0% of re-
spondents in pastoral and agro-pastoral production systems,
respectively, were not cleaning the corral at all (Table 3).
According to Heuvelink et al. (2007)), night enclosure areas
should be cleaned regularly (at least once a day) and free
from the accumulations of manure, mud or any other objec-
tionable materials to produce milk of good microbiological
quality.

The study indicated that, all of the observed corrals have
no roof and constructed on earthen floor, with poor drainage
condition and difficult to clean and often were contaminated
with mud, dung and urine especially during the rainy sea-
sons. Moreover, none of the observed corrals was provided
with comfortable bedding condition. This undoubtedly re-
sults in soiling of teats, udders, flank and other body part
of milking cows while they are lying in muddy corrals, and
cause the microbial contamination of milk during milking
especially when udder and teats were poorly cleaned before
milking. Practices that expose the teat end to waste, wet and
muddy pens increase the risk of occurrence of mastitis and
milk contamination with spoilage and pathogenic microbes
(Ruegg, 2006).
3.4. Personal Hygiene of Milkers

The study indicated that, majority of the respondents
in pastoral (72.5%) and agro-pastoral (77.5%) production
systems milk the animals while showing disease symptoms
(like diarrhea, runny nose, infected cuts or lesions on the
hands, persistent coughing and sneezing) (Table 4). The
person showing disease symptoms should not participate
on milk handling operation as such person has high risk
of contaminating milk with microorganisms (Musa et al.,
2003).

The majority of respondent milkers in pastoral (50.0%)
and agro-pastoral (62.5%) production systems wash their
hand with cold water before milking, whereas some from
pastoral (11.2%) and agro-pastoral (11.3%) production sys-
tems wash with warm water before milking. Among milkers
reported to wash their hands before milking, none of them
use detergent for hand washing (Table 4). According to
Karabudak et al. (2008) and (Yilma, 2012), washing hands
with cold or warm water without detergent lead to insuffi-
cient cleaning to remove germs as well as dirt, and become

a possible source for the microbial contamination of food
including milk.

Among respondents who reported to wash their hands
before milking, majority of them were not drying their hand
at all before milking rather were using wet hand while milk-
ing (Table 4). This practice adds spoilage and pathogenic
microorganisms into the milk as drop of water from insuf-
ficient cleaned wet hands may enter into the milk during
the process of milking (Omemu and Aderoju, 2008). It is,
therefore, important that milkers should avoid the use of wet
hand while milking.

Among milkers who reported to dry their hand before
milking, none was using clean towels for hand drying rather
they were drying their hands by wiping on the body of calf
and milking cow as well as on their own clothes. This could
be due to lack of knowledge on hygienic milk production
practices, and undoubtedly cause the microbial contamina-
tion of milk from the milker’s hands. According to Yilma
(2012), milkers should always dry their hand with towels
after washing before milking since such practices reduce
the risk of milk contamination with microorganisms from
milker’s hand.

On the other hand, some of the respondents in pastoral
(38.8%) and agro-pastoral (26.2%) production systems do
not wash their hand before milking. Similarly, majority
of the respondents in pastoral (66.3%) and agro-pastoral
(50.0%) production systems do not wash their hands at all
between milking (Table 4). This could be attributed to lack
of awareness, and become possible source for milk contam-
ination with both spoilage and pathogenic microorganisms.
According to Al Suwaidi and Wasfy (2015), failure to prop-
erly wash hands before and between milking increases the
risk of milk contamination with spoilage and pathogenic
microorganisms during milking.

Themajority of observedmilkers in pastoral (92.5%) and
agro-pastoral (88.7%) production systems were exposed to
the variety of risk factors (like nose picking, touching rope
and chair, scratching different parts of the body like mouth,
ears, face, hairs and other body parts as well as wiping
hands on the body of milking cows, calves and on their own
clothes) while milking (Table 4). Among milkers exposed to
the variety of risk factors during milking, none was washing
their hands after exposure rather were using contaminated
hands while milking. This may be due to lack of awareness
and become a possible source for contamination of milk
with both spoilage and pathogenic microbes. According to
Mbabazi (2005), nose picking, touching hair and scratching
mouth, ears, face and any part of the bodywhile milkingmay
increase the risk of milk contamination with spoilage and
pathogenic microorganism. It is, therefore, important that
milkers should avoid exposure to the variety of risk factors
before and during milking.

The majority of the respondents in pastoral (61.3%) and
agro-pastoral (53.7%) production systems were not taking
precautions to avoid coughing or sneezing over milk or
milking equipment while milking (Table 4). According to
(Kurwijila et al., 2006), habits like coughing or sneezing

41



East African Journal of Pastoralism, Volume 2, Issue 1 2021

Table 3: Cattle housing practices and corral hygiene in pastoral and agro-pastoral production systems in Babile district (%)
Variable Production System Herd size group

PPS
n=80

APPS
n=80

Total
N=160

X2 P value
MSH
n=80

SSH
n=80

Total
N=160

X2 P value
Cattle housing system
Separate enclosure (corral) 100 100 100 - - 100 100 100 - -With family 0.0 0.0 0.0 0.0 0.0 0.0
Season of housing
Throughout the year 81.3 77.5 79.4

2.56 0.28
77.5 81.3 79.4

0.35 0.84Wet season 8.75 16.2 12.5 13.7 11.3 12.5
Dry season 10.0 6.3 8.13 8.75 7.5 8.13
Housing of lactating and pregnant
cows
Housed together with other herds 88.8 80.0 84.4 2.32 0.13 81.3 87.5 84.4 1.19 0.28Housed separately 11.2 20.0 15.6 18.7 12.5 15.6
Frequency of cleaning of cattle house
Once per week 35.0 38.8 36.9

4.24 0.24
40.0 33.8 36.9

1.77 0.62Twice per week 26.2 20.0 23.1 25.0 21.2 23.1
More than twice per week 11.3 21.2 16.3 15.0 17.5 16.3
Not at all 27.5 20.0 23.8 20.0 27.5 23.8
Floor of night holding area
Soiled 100 100 100 - - 100 100 100 - -Graveled 0.0 0.0 0.0 0.0 0.0 0.0
Bedding materials
Not provided at all 100 100 100 100 100 100
PPS = Pastoral production system; APPS = Agro-pastoral production system;
SSH = Small size herd; MSH = Medium size herd

over milk or milk equipment while milking increase the
risk of milk contamination with microorganisms. Moreover,
none of the observed milkers in both production systems
was dressing clean outer garment while milking. According
to Yilma (2012), covering hair and dressing gown (clean
outer garment) while milking is an important practice that
milkers need to obey as this practice prevents the milk from
microbial contamination.
3.5. Milking Equipment and Sanitary Practices

Plastic equipment was commonly used asmilking utensil
by the majority of milkers in pastoral (48.7%) and agro-
pastoral (52.5%) production systems. Some from pastoral
(26.3%) and agro-pastoral (21.3%) production systems were
commonly using traditionally prepared equipment, which
are made from wood (locally named as Okole) and cucum-
ber (locally named as Qabe) as milking utensils (Table 5).
The finding disagrees with (Lumadede et al., 2010) who
indicated that the majority (71%) of milkers in Dollo Ado
district, Ethiopia used traditionally prepared equipment as
milking utensils. The use of plastic and traditional prepared
equipment as milking utensil is not advisable as they be-
come potential source for the microbial contamination of
milk duringmilking (Pandey and Voskuil, 2011). Aluminum
cans and stainless steel equipment are the preferred milking
utensils (Zelalem, 2003).

About 43.8 and 35.0% of the respondents in pastoral and
agro-pastoral production systems, respectively, were using
cold water and detergent (Ajax soap or leaves of Lantena

camara) to wash milking equipment before milking, while
some from pastoral (20.0%) and agro-pastoral (25.0%) pro-
duction systems were using cold water without detergent
(Table 5). The use of cold water with or without detergent for
cleaning of milking equipment may not remove germs and
become a possible source for the microbial contamination of
milk during milking (Karabudak et al., 2008).

None of the respondent milkers in both production sys-
tems was using appropriate material for the action of phys-
ical scrubbing of milking equipment while washing rather
were using clothes or sponges or leaves of Lantana ca-
mara and Olea africana (Table 5). The use of clothes or
sponges for physical scrubbing of milk equipment is not
recommendable as they are not strong enough for proper
scrubbing of milk contact surfaces and often spread germs,
and become a major source for the contamination of milk
with microorganisms (Hilton and Austin, 2000; Haysom
and Sharp, 2005; Byrd-Bredbenner et al., 2013). Moreover,
some respondents were using sands for the action of physical
scrubbing of milking equipment. This causes scratching of
the internal surface of plastic and traditional equipment,
and increases the chance for microorganism to attach to the
surface and form a biofilm, which could serve as a source
for the contamination of milk with microorganisms while
milking (Orregård, 2013).

All respondents in pastoral and agro-pastoral production
systems were fumigating milking equipment with smoke
from burning stems of specific plant species such as Ejersa
(Olea africana), Bir’eensa (Terminalia brownie), Mi’eessaa
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Table 4: Personal hygiene of milkers in pastoral and agro-pastoral production systems in Babile district (%)
Variable Production System Herd size group

PPS
n=80

APPS
n=80

Total
N=160

X2 P value
MSH
n=80

SSH
n=80

Total
N=160

X2 P value
Practice of milking cows while show-
ing disease symptoms
Stopped always 16.3 7.50 11.9

3.14 0.21
16.3 7.50 11.9

3.80 0.15Stopped sometimes 11.2 15.0 13.1 10.0 16.2 13.1
Not stopped at all 72.5 77.5 75.0 73.7 76.3 75.0
Practice of washing hands beforemilk-
ing
Commonly done with cold water only 50.0 62.5 56.3

3.03 0.22
53.7 58.7 56.2

2.25 0.32Commonly done with warm water
only

11.2 11.3 11.2 15.0 7.50 11.3
Not washed at all 38.8 26.2 32.5 31.3 33.8 32.5
Method of drying hands after washing
By wiping on the body cow/on calf 20.0 15.4 17.7

4.39 0.22
17.9 17.6 17.7

1.82 0.61By wiping on their own clothes 12.5 19.2 15.8 13.1 18.9 15.8
Not dried at all 28.8 38.5 33.5 32.1 35.1 33.5
Hands washing between milking
Performed always 2.50 5.0 3.80 3.8 3.8 3.8
Performed some times 31.2 45.0 38.1 4.47 0.11 35.0 41.2 38.1 0.68 0.71
Not washed at all 66.3 50.0 58.1 61.2 55.0 58.1
Exposure to risk factors while milking
Avoided 7.50 11.8 9.4 0.66 0.415 6.3 12.5 9.4 1.84 0.18Not avoided 92.5 88.7 90.6 93.7 87.5 90.6
Coughing/sneezing over milk and
milking equipment while milking
Avoided 38.7 46.3 42.5 0.92 0.34 37.5 47.5 42.5 1.64 0.20Not avoided 61.3 53.7 57.5 62.5 52.5 57.5
PPS = Pastoral production system; APPS = Agro-pastoral production system;
SSH = Small size herd; MSH = Medium size herd

(Euclea schemperi) and Jimaa (Catha edulis) following
washing (Table 5). After smoking, none of the observed
milkers in both production systems was properly protecting
milking equipment from risk factors (like flies, dusts and
other contaminant agents) while handling for the next time
milking. This might be due to lack of awareness and proper
training on milk hygiene and quality.
3.6. Udder Preparation and Milking Techniques

The majority of the respondents in pastoral (85.0%)
and agro-pastoral (71.2%) production systems were restrain-
ing only aggressive milking cows while milking, whereas
the remaining respondents from pastoral (15.0%) and agro-
pastoral (28.8%) production systems were always restraining
cows while milking. The frequencies for the practices of
restraining milking cows were significant (X2 = 4.43, P =
0.04) (Table 6). According to Mbabazi (2005), milking cow
should always be restrained prior to milking. This is because
cows carry a lot of dust or mud from the stable on their body.
During milking process, a lot of this dust and other dirt will
be dislodged by the constant waving of the tail to drive away
flies and fall intomilk, and become a possible source formilk
contamination.

Calf suckling was commonly used by the majority of
respondent milkers in pastoral (92.5%) and agro-pastoral

(86.3%) production systems as a method of cleaning teats
before milking as they believe that teats will be washed by
the saliva of calf during suckling. However, such cleaning
practices will lead to insufficient cleaning to remove dirt and
germs from udder and teat, and allow entry of spoilage and
pathogenic microorganisms into milk while milking (Gran
et al., 2003; Yilma, 2012). Once the microorganisms get
accesses to enter into raw milk, they can easily multiply and
deteriorate the quality of raw milk making it unsafe for its
intended use. Thus, proper udder and teat cleaning before
milking is one of the most important hygienic practices
required to ensure clean milk production (Gran et al., 2003;
Yilma, 2012).

After cleaning teats, about 40.0 and 30.0% of the re-
spondents in pastoral and agro-pastoral production systems,
respectively, were drying teats with hairs found on the end of
tail. Moreover, about 35.0 and 48.8% respondents in pastoral
and agro-pastoral production systems, respectively, were
using improperly cleaned bare hands to dry teats beforemilk-
ing, while some from pastoral (8.75%) and agro-pastoral
(6.25%) production systems were using own wearing clothes
(Table 6). This could be attributed to lack of awareness and
may become possible source for the contamination of milk
with spoilage and pathogenic microorganism.
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Table 5: Equipment used for milking and sanitary practices performed by milk producers in the Babile district (%)
Variable Production System Herd size group

PPS
n=80

APPS
n=80

Total
N=160

X2 P value
MSH
n=80

SSH
n=80

Total
N=160

X2 P value
Type of equipment commonly used for
milking
Plastic equipment 48.7 52.5 50.6

0.56 0.76
43.7 57.5 50.6

4.15 0.13Traditionally prepared equipment 26.3 21.3 23.8 30.0 17.5 23.8
Aluminum cans 25.0 26.2 25.6 26.3 25.0 25.6
Frequency of cleaning milking equip-
ment
Twice (before and after milking) 100 100 100 - - 100 100 100 - -
Washing before milking is commonly
done with
Cold water only 20.0 25.0 22.5

4.15 0.25
21.2 23.8 22.5

0.31 0.96Cold water with Ajax soap/leaves of
LC

43.8 35.0 39.4 41.3 37.5 39.4
Warm water only 13.7 7.50 10.6 10.0 11.2 10.6
Warm water with Ajax soap/leaves of
LC

22.5 32.5 27.5 27.5 27.5 27.5
Commonly used method of washing
after milking
Cold water with Ajax soap/leaves of
LC

51.3 47.5 49.4 0.23 0.64 50.0 48.8 49.4 0.03 0.87
Warm water with Ajax soap/leaves of
LC

48.7 52.5 50.6 50.0 51.2 50.6
Physical scrubbing is common done
with
Clothes or sponge or nylon 42.5 41.3 41.9

2.59 0.27
37.5 46.3 41.9

2.03 0.36Sand and cloth or sponge or nylon
together

6.3 13.7 10.0 8.80 11.2 10.0
Leaves of Lantana camara or Olea
africana

51.2 45.0 48.1 53.7 42.5 48.1
Commonly used plant materials for
smoking
Ejersa* (Olea africana)a 43.8 41.2 42.5

3.16 0.37
42.5 42.5 42.5

1.39 0.71Mi’eessaa* (Euclea schemperi)a 12.5 21.3 16.9 17.5 16.3 16.9
Bir’eensa*(Terminalia brownii)a 32.5 23.7 28.1 25.0 31.2 28.1
Jimaa*(Catha edulis)a 11.2 13.8 12.5 15.0 10.0 12.5
LC = Lantana Camara; PPS = Pastoral production system; APPS = Agro-pastoral production system;
SSH = Small size herd; MSH = Medium size herd;
*Localname; Scientific name; Traditionally prepared equipment is equipment made from wood and cucumber

On the other hand, some respondents from pastoral
(16.2%) and agro-pastoral (15.0%) production systems were
not drying teats at all after cleaning before milking to facili-
tate lubrication for hand strip milking (Table 6). According
to Mbabazi (2005), wet teat milking should be avoided as
organisms present on milkers’ hands and teats are washed
into milk during the process of milking, and will affect the
microbiological quality and safety of raw milk at farm level.
Ruegg (2006) also indicated that, milking wet teats allows
skin and environmental bacteria to have easy access into
mammary gland and cause the occurrence of mastitis, which
leads to contamination of milk with spoilage and pathogenic
bacteria.

None of the respondents in the study area were following
pre and post teat dip procedures. Even, sometimes some

milk producers were smearing teats with dung after milking
as a means of preventing calves from suckling the dam
while grazing. On the next milking, the cow is given its
calf to suckle and milking follows without cleaning the teats
which introduces dung particles into the milk. This may
have its own contribution on the microbial contamination
of milk during milking. According to Kamal and Bayoumi
(2015), pre and post teat dipping procedures is important to
remove both visible dirt and bacteria from the outer surface
of the teat, and hence reduce the risk of environmental
mastitis as well as milk contamination with microorganisms.
Milk producers should, therefore, perform pre and post teat
dipping practices regularly to minimize milk contamination
with spoilage and pathogenic microorganisms.
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Table 6: Restraining milking cow, udder preparation, order of milking and checking milk for abnormalities before actual milking (%)
Variable Production System Herd size group

PPS
n=80

APPS
n=80

Total
N=160

X2 P value
MSH
n=80

SSH
n=80

Total
N=160

X2 P value
Practices of restraining cows before
milking
Done only for aggressive milking
cows

85.0 71.2 78.1 4.43 0.04 86.2 70.0 78.1 6.18 0.01
Done for all milking cows 15.0 28.8 21.9 13.8 30.0 21.9
The most commonmethod of cleaning
udder/teats before milking
Washing with cold water only 5.00 8.75 6.88 10.0 3.75 6.88
Washingwith coldwater and detergent 2.50 5.00 3.75 - 0.45 1.25 6.25 3.75 - 0.11
Calf suckling 92.5 86.3 89.4 88.8 90.0 89.4
After cleaning, teats were commonly
dried with 3.32 0.34 1.21 0.75Own wearing clothes 8.75 6.25 7.50 7.5 7.50 7.50
Bare hand 35.0 48.8 41.9 43.8 40.0 41.9
Hairs found at the end of the tail 40.0 30.0 35.0 36.2 33.8 35.0
Not dried at all 16.2 15.0 15.6 12.5 18.7 15.6
Checking milk for abnormality before
milking
Performed always 8.8 21.3 15.0 13.7 16.3 15.0
Performed sometimes 65.0 63.8 64.4 6.63 0.04 62.5 66.3 64.4 0.20 0.66
Not performed at all 26.3 15.0 20.6 23.8 17.5 20.6
Order of milking between healthy and
diseased teats - 0.68 - 0.88
Milk healthy teats first 60.0 52.5 56.3 55.0 57.5 56.3
Milk diseased teats first 0.0 0.0 0.0 0.0 0.0 0.0
Diseased teats were not milked at all 6.3 7.50 6.88 6.25 7.50 6.88
No order of milking 33.7 40.0 36.9 38.7 35.0 36.9
PPS = Pastoral production system; APPS = Agro-pastoral production system;
SSH = Small size herd; MSH = Medium size herd

The majority of the respondents in pastoral (65.0 %) and
agro-pastoral (63.8%) production systems were checking the
milk sometimes for the abnormalities in each quarter before
milking. Moreover, about 26.3 and 15.0% of the respondents
in pastoral and agro-pastoral production systems, respec-
tively, were not checking the milk at all for the abnormalities
before milking (Table 6). The main reasons for the absence
of checkingmilk always for the abnormalities beforemilking
by the majority of respondents in the present study might
be due to lack of awareness and could be a possible source
for the contamination of milk with microorganisms while
milking. According to Lore et al. (2006) and Pandey and
Voskuil (2011), milkers should always check the milk for
the abnormalities (like for the presence of discoloration,
clots, blood and bad odder) before actual milking since such
practice minimizes the contamination of milk with spoilage
and pathogenic microorganisms at farm level through pre-
venting the mixing of milk from sick and healthy cows
during milking.

This study indicated that, all of the observed milk pro-
ducers in both production systems were practicing hand
strip (pull-down) milking technique. According to Kurwijila
(2006), hand strip milking technique is a known technique

in increasing the microbial content of milk. This is because
such milking technique helps pushing of visible and non-
visible dirt found on the exterior part of improperly cleaned
and dried teats into the milking container while milking. The
overall milking operations in the study area were carried out
by women (household wives or adult girls). Therefore, gen-
der education on hygienic milk production practices in the
study area is highly important. This will have two important
benefits: consumers will have access to clean, wholesome
and nutritious milk, and producers fetch better income from
the sale of good quality milk and milk products.

None of the respondents in the study area had separate
milking place rather were milking cows at any available
open places. This practice increases the risk of milk con-
tamination with dust particles, pieces of straw/grass and
feed materials which may land into the milk when wind
blows while milking, and leads to the contamination of
milk with spoilage and pathogenic microorganisms during
milking (Yilma, 2012).
3.7. Source of Water and Method of Treatment

Used for Hygienic Practices
The majority (60%) of respondents in pastoral produc-

tion system were using water from non-tap sources (such as
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Table 7: Source and treatment method of water used for hygienic practices in the study area (%)
Variable Production System Herd size group

PPS
n=80

APPS
n=80

Total
N=160

X2
P
value

MSH
n=80

SSH
n=80

Total
N=160

X2
P
value

Source of water
Open water supply* 60.0 43.8 51.9 4.23 0.04 52.5 51.3 51.9 0.03 0.87Hand pipe 40.0 56.2 48.2 47.5 48.7 48.1
Method of treatment before use
Physical/boiling 0.0 0.0 0.0

- -
0.0 0.0 0.0

- -Chemical 0.0 0.0 0.0 0.0 0.0 0.0
Not at all 100 100 100 100 100 100
PPS=Pastoral production system; APPS=Agro-pastoral production system; SSH=Small size herd; MSH=Medium size herd;
*Open water supply includes wells,spring,river,stream and water collected from flood

wells, spring, stream, river and water collected from flood)
for hygienic practices, which was significantly (x2 = 4.23,
P = 0.04) higher compared to that of agro-pastoral pro-
duction system (43.8%) (Table 7). The finding is relatively
comparable with the report of Bereda et al. (2012) who
found that the majority (57%) of the respondents in Ezha
district of the Gurage zone, Ethiopia used water from non-
tap sources (like rivers and streams) for hygienic practices.
According to Jayarao et al. (2004), using water obtained
from non-tap sources for hygienic practices during food (like
milk) production and handling may leads to contamination
of the food with spoilage and pathogenic microorganisms.
Thus, water used for hygienic practices should be of potable
quality (Zelalem, 2003). If it is difficult to obtain water of
potable quality, water obtained from non-tap sources should
be treated (either chemically or physically) prior to use
for hygienic practices (Bereda et al., 2012; Yilma, 2012).
However, out of the respondents reported to use water from
non-tap sources for hygienic practices, none was treating
prior to use, which is relatively comparable with the finding
of Gurmessa (2015) who reported that the majority (75.6%)
of the respondents in Yabello District, Ethiopia were not
treating wash-water prior to use for hygienic practices. It
is, therefore, important to heat or chemical treat wash-water
from non-tape sources prior to use.

4. Conclusion
The study showed that the majority of respondents in

pastoral and agro-pastoral production systems in Babile
district were illiterate, and lack capacity to produce hygienic
milk. Failure to discard milk from sick cow and cows on
medication were common. All respondents were keeping
milking cows in corrals lacking roof, constructed on earthen
floor, difficult to clean and contaminated with mud, dung
and urine especially during rainy season. Malpractices such
as failure to stop milking while showing disease symptoms,
wash hands between each milking, stop handling of risk
factors while milking were common. The most widely used
milking utensil was plastic equipment, and themost common
washing practice employed was the use of cold water and

detergents. In most cases milking utensils were not prop-
erly protected from risk factors (like flies, dusts, etc) after
cleaning. Most respondents in both production systems were
not properly washing udder and teats before milking rather
were using calf suckling as a method of cleaning teats before
milking. The majority of the respondents in pastoral and
some from agro-pastoral production systems were using wa-
ter from non-tap sources. Moreover, none of the respondents
was treating wash-water prior to use for hygienic practices.
In general, it could be concluded that, the milk production
practices performed in the study area were unhygienic which
could be mainly due to lack of knowledge on hygienic milk
production practices. Therefore, the concerned governmen-
tal and non-governmental institutions should pay attention to
the improvement of hygienic practices through undertaking
relevant development interventions.
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