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Abstract: Mastitis, inflammation of the parenchyma of
the mammary gland has an effect on animal production,
public health and economical importance. A cross
sectional study was conducted with the objective of
determining the possible risk factors in urban area of
Coffela and Shashemenie Town from November 2013 to
April 2014. A total of 44 farm owners and/or attendants
of dairy cattle herds were interviewed using structured
questionnaire. In this study, the numbers of indoor housed
farms were 36(81.82%) and barn ones were 8(18.18%).
The nature of floor of animal house whose bedding made
of concrete was 13(29.55%), stony 5(11.36%), soil
25(56.82%) and others 1(2.27%). The inclined flooring
system of the farms accounts 17(38.64%) and leveled one
was 27(61.36%). The entire respondent (100.00%)
cleaned the houses daily. Among the different farms,
27(61.36%) farm owners were washed and cleaned their
cows, 37(84.09%) washed udder and teats and
43(97.73%) respondents washed their hands before
milking. From the total farms, 25(56.82%) were used
towels for drying the teat and 2(4.55%) were used
disinfectant before and after milking. Of the total farms,
4(9.09%) were milked mastitis positive cow at first,
19(43.18%) farms were milked mastitis positive cows at
last and 21(47.73%) were milked without order. From
these 44 farms, 397 cows were screened for mastitis and
of these 246(61.96%) were positive for bovine mastitis
and  the  higher  prevalence  was  documented  from
Kofel  (73.87%)  compared  to  Shashemenie  (28.12%).
In conclusion, the prevalence of the bovine mastitis was
associated with the dairy farm management practices.
Further,  investigation  should  be  conducted  on  risk
factors associated to prevalence of mastitis to undertake
measurable  control  options  of  mastitis  in  the  farms
and  isolation  and  characterization  of  the  possible
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bovine  mastitis  causing  agents  should  be  done.  In
order  to  reduce  the  higher  prevalence  of  the  diseases,

improved milking hygiene, prevention of skin lesion,
culling  of  clinically  infected  cows  should  be practiced.

INTRODUCTION

Dairy production is a biologically efficient system
that converts feed and roughages to milk (Yohannes,
2003). Ethiopia has the largest livestock population in
Africa. The total cattle population of Ethiopia is estimated
to be 53.5 million. The majority (97.9%) of the cattle
population is found in rural areas while very small
proportion is accounted for urban areas (2.1%) (CSA.,
2011).

However, milk production often does not satisfy the
country’s requirements due to a multitude of factors.
Mastitis, inflammation of the parenchyma of the
mammary gland and its associated structure is among the
various factors   contributing   to   reduced   milk  
production (Biffa et al., 2005). Mastitis is usually
considered the most costly disease of dairy cattle.
Subclinical mastitis is considered the most economically
important type of mastitis because of long term effects on
total milk yields. Improperly management also causes
mastitis. Mastitis may be attributed to deficient
management,  improper  milking  procedures,  faulty
milking equipment, inadequate housing and breeding for
ever-increasing milk yield. Management and
environmental factors also interact, increasing the
exposure of cows to mastitis organisms, reducing the
cow’s  natural  resistance  to  the  disease  or  aiding
micro-organism’s entry through the teat canal. Climate,
season, herd size, type of housing, nutrition and stress all
influence the incidence of mastitis. The most common
causative organisms of udder disease include:
staphylococci (S. aureus and S. epidermidis), streptococci
(Str. agalactiae, Str. Dysgalactiae, Str. umberis and Str.
Bovis) and coli forms (mainly E. coli and Klebsiella
pneumonia). Other less frequent agent include:
Pseudomonasdes,  nocardiac,  mycoplasema  and  yeast
(McDonald, 1979).

Udder disease, including udder disorders and high
Somatic Cell Count (SCC), constitutes the most common
reason for culling. In 2007, 26% of culling was attributed
to udder disease and 10% of the total cow population was
consequently, culled because of udder disorders and high
SCC.

Indeed, mastitis is the most costly disease in dairy
production (Seegers et al., 2003). Severe mastitis where
the cow is depressed and off feed should be treated with
supportive therapy aimed at counteracting the effects of
end toxin through the use of treatments such as fluids,
calcium, hypertonic saline, anti-inflammatory drugs and
complete and frequent milk out of the affected quarters.

Studies have shown that antibiotics make little
difference in the outcome of severe coli form mastitis.
Intra mammary antibiotics are poorly distributed in a
severely swollen gland. Successful treatment of these
cows may require veterinary intervention and should at
least follow a protocol established in consultation with the
herd veterinarian. When considering the cost of any
disease, it must be remembered that every disease has
direct and indirect costs. Bennett et al. (1999) estimated
that the total costs of each disease can be much higher
than the direct expenditure. Most of the available
estimates take into account only a part of the real cost of
mastitis as estimating the true costs associated with
mastitis is notoriously difficult. It is even more difficult to
quantify the losses associated with sub-clinical mastitis
because they are not visible to farm owners. Despite
intensive research and the implementation of various
mastitis control strategies over the decades, bovine
mastitis has not disappeared and the reduction in the
prevalence of subclinical mastitis has been minimal
(Pyorala, 2002).

On the other hand, there has been a considerable
decrease in the incidence of clinical cases of mastitis
worldwide as a result of these control measures. Natural
defense mechanisms of the udder can be used to our
advantage in mastitis control. For this reason, more and
exact knowledge from expanded epidemiological analysis
of mastitis is needed for creating better control program.
Efforts have only been concentrated on the treatment of
clinical case. Therefore, the objective of this research was
to determine the prevalence and major risk factors
associated with bovine mastitis:

C To determine the prevalence of bovine mastitis in
Cofale and shashemenie

C To assess the knowledge of the community on bovine
mastitis

MATERIALS AND METHODS

Study area: The study was conducted at Cofale and
Shashemenie, West Arsi Zone of the Oromia Region
which is situated at a distance of 163 km from Addis
Ababa, the capital of Ethiopia. It is located in the Rift
Valley Region. Kofale and Shashmane extend from
6012’29” to 7042’55” latitude and 38004’04” to
39046’08” longitude. It shares bounder line with East
Shewa Zone to the North, SNNPRS to the West, Arsi to
the Northeast, Guji to the South and Bale Zone to the
East. Most parts of the zone have elevations of ranging
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from 1500 to over 2300 m. Administrative center of the
zone is Shashemene Town. West Arsi Zone has 11
woredas and 325 peasant association. The Zonal
Agricultural and Rural Development Office has 45 clinics
and 45 health posts.

Study population and study animals: The study was
conducted on dairy cattle found at West Arsi Zone of the
Oromia Region in Kofale and Shashmane from November
2013 to April 2014. Indigenous Zebu (Boran and Arsi
breed) and cross breed (Holstein Friesian) lactating cows
owned by small holder farmers were included in the
present study.

Study design and sampling method: Cross sectional
study was conducted in dairy farms to investigate the
major risk factors associated with bovine mastitis. Simple
random sampling method was employed on lactating
animals using a sample frame obtained from agricultural
office of the district.

Study methodology
Questionnaire survey: A structured questionnaire that
could help to assess associated risk factors of bovine
mastitis was developed and pretested before administered
for each randomly selected study participants. The
questionnaire was prepared in English and translated into
local language. Respondents were interviewed to evaluate
regarding the different potential risk factors such as
previous history of mastitis, housing conditions, milking
hygiene, general management, etc.

Californian Mastitis Test (CMT): California Mastitis
Test (CMT) remains the only reliable screening test for
sub clinical mastitis that can be easily used at the cow side
based on the nature of coagulation and viscosity of the
mixture (milk and CMT reagent) which show the presence
and severity of the infection, respectively (Harmon,
1994). CMT was developed to test milk from individual
quarters but has also been used on composite such as
quarter milk samples and bulk milk samples (Schalm and
Noorlander, 1957). Fresh, unrefrigerated milk can be
tested using the CMT for up to 12 h, reliable reading can
be obtained from refrigerated milk for up to 36 h. If stored
milk is used, the milk sample must be thoroughly mixed
prior to testing because somatic cells tend to segregate
with the milk fat. Results should be scored within 15 sec
of mixing because weak reactions will disappear after that
time. The CMT reagent is simply a detergent plus
bromcresol purple (used as an indicator of pH). The
degree of reaction between the detergent and the DNA of
cell nuclei is a measure of the number of somatic cells in
milk. The use of the CMT to identify infected quarters has
been extensively evaluated. In general as CMT reactions
increase the likelihood of recovering pathogenic bacteria
increases.

Before sample collection milk samples were
examined for visible abnormalities and were screened by
the CMT according to Quinn et al. (1999). From each
quarter of the udder, a squirt of milk sample was placed in
each of the cups on the CMT paddle and an equal amount
of 3% CMT reagent was added to each cup and mixed
well. Reactions were graded as 0 for negative, +1, +2 and
+3 for positive (NMC., 1990; Quinn et al., 1999).

Data analysis: A data base was developed to store
quantitative data from the cross sectional study using
Microsoft office Excel 2007 Software. STATA version 11
was used to compute descriptive statistics of variables
collected during the study. The p<0.05 was reported as
statistically significant.

RESULTS AND DISCUSSION

Questionnaire survey result: A questionnaire survey
with open and closed questions was used amongst the
owners whose animals were tested and who were willing
to participate in the survey. The questionnaire captures
information on animal husbandry, milk consumption.

A total of 44 (47.73% from Kofela and 52.27% from
Shashemana) dairy farm owners’ were interviewed. Based
on the questionnaire study, it was found that female dairy
farm owners cover majority of  the  dairy  farm 
operations.

Out of the 44 farm owner respondents, 10 were males
and 34 were females with mean age of 38. The
educational back ground of responds were summarized as
43.18, 45.44 and 11.36% for illiterate, elementary and
secondary and above, respectively.

General handling management systems of the
observed dairy farms are summarized in the following
graph (Fig. 1). The 81.82% of the dairy farms were
managed under indoor management system. In most of the
farms (56.82%), the natures of floor were soil and the
floor inclination was leveled (61.36%). Surprisingly 100%
of the respondents remove the manure of the animals
daily.

Table 1 summarizes activities performed during
milking of animals. The 43(97.73%) respondents wash
their hands before and after milking and similarly 84.09%
of the respondents used to wash the udder and teat of their
animals. Moreover, 56.82% of the respondents use towel
to make dry the teats of animals. However, 95.45% of the
study participants don’t use any chemical disinfectants.

Attempts were also done to get information on
mastitis history and other potential risk factors. Table 2
summarizes the information obtained from the
respondents regarding to history, diagnosis and clinical
signs of bovine mastitis. About 38.64% of the respondents
had information about bovine mastitis and 45.45% of the 
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Fig. 1: Housing system of dairy farms at Kofela and Shashemane

Table 1: Summary of milking practices
Practices during milking Frequency Percentage
Wash hand
Yes 43 97.73
No 1 2.27
Wash udder teat
Yes 37 84.09
No 7 15.91
Use towel
Yes 25 56.82
No 19 43.18
Used disinfectant
Yes 2 4.55
No 42 95.45
Milking mastitis cow
First 4 9.09
Last 19 43.18
Without order 21 47.73
Manage mastitis milk
Discard 9 24.32
Calf feeding 21 56.76
Human consumption 4 10.81
Pet animal feeding 1 2.70
Others 2 5.41

Table 2: Summary of respondents to mastitis history and other risk
factors

Characteristics Frequency Percentage
Know causes of mastitis
Yes 17 38.64
No 27 61.36
Previous history of mastitis in farm
Yes 20 45.45
No 24 54.55
Diagnosis mastitis
Milk colour and texture change 37 84.09
Udder change (swelling, hotness) 3 6.82
Screening (using milk test) 2 4.55
Decrease milk yield 2 4.55
Teat lesion
Present 8 18.8
Absent 36 81.82
Keep record of milk
Yes 14 31.82
No 30 68.18
High producing cows prone to mastitis
Yes 34 77.27
No 10 22.73

respondents had previous history of bovine mastitis in
their  farm.  Among  the  individuals  who  respond  the

Table 3: Summary of respondents on screening, sample collection and
drug usage

Characteristics Frequency Percentage
Practice screening test
Yes 6 13.64
No 38 86.36
Submitted milk sample
Yes 4 9.09
No 40 90.91
Name of drug used mastitis treatment
Oxy TTC 1 2.27
Penstrip 1 2.27
Others 1 2.27
Do not know 41 93.18
Use traditional medicine
Yes 10 22.73
No 34 77.27

presence of bovine mastitis in their previous exposure,
45% of them were answered as clinical mastitis. Total
37(84.09%) of the study individuals used to diagnose the
presence or absence of bovine mastitis by looking milk
colour and texture changes. According to the respondents,
81.82% of them didn’t encounter any teat lesion relating
to mastitis.

On the other hand, only 31.82% of the respondents
had practice of keeping record of milk yield and similarly
77.27% of them understand that high milk producer
animals are prone to mastitis.

Further, questionnaire survey was also conducted to
assess the experience of milk screening test using CMT,
sample collection and drug usage for bovine mastitis
(Table 3). Most of the respondents (86.36%) didn’t have
practices of milk screening using CMT. Due to this only
9.09% of respondents submit milk samples for
bacteriological identification. Majority (93.18%) of the
respondents don’t know the name of drugs used for
treatment of bovine mastitis. Furthermore, 22.73% of
respondents used traditional medicine against bovine
mastitis.

Efforts were also undertaken on knowledge gap
assessment of the community regarding veterinary and
public health importance of bovine mastitis (Table 4).
About 45% of the respondents replied  that  the  effect  of
bovine mastitis on animal production is interrelated with
reduced milk yield followed by teat loss (15.91%). Public
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Table 4: Knowledge gap assessment to bovine mastitis
Characteristics Frequency Percentage
Production problem associated with mastitis
Reduced milk yield 20 45.45
Calf death 3 6.82
Animal culling 2 4.55
Teat loss 7 15.91
Reduced milk yield and Teat loss 6 13.64
Calf death and Animal culling 6 13.64
Public problem associated with mastitis
Poor quality of milk 3 6.82
Predisposing to zoonoses 5 11.36
Both 36 81.82
Experiencing of mastitic cow
Culling 6 13.64
Keeping in herd 2 4.54
Traditional treatment 4 9.09
Taking to vet. Clinic 18 40.91
Discard mastitic milk 7 15.91
Regular tick removal 7 15.91

health importance of bovine mastitis was also
acknowledged by most of the respondents (82%) as a
result of both poor milk quality and predisposing to
zoonotic diseases.

CMT results: Screening test was performed on those
randomly selected study animals (Fig. 2). Out of 397
screened animals 246(61.96%) were positive for bovine
mastitis where 25.94% of them were with moderate (++)
degree of gel formation. Accordingly, high prevalence of
bovine mastitis was documented from Kofel (73.87%)
compared to Shashemenie (28.12%). Physical nature such
as texture and odour of the milk collected during the study
period were normal where as 1.26% of the collected milk
had flexi and watery colour.

Mastitis, the inflammation of mammary gland is one
of the most important economical diseases of dairy cattle.
Clinical and sub clinical form of the disease is found to be
common in Ethiopia, contagious pathogens were found to
be more common than environmental pathogens. Clinical
form of the disease is not difficult to diagnose but
subclinical forms may be more difficult and need herd
survey to investigate the disease incidence. Several
indirect tests are employed ensure the presence of
inflammatory exudates and cells in infected milk such as
California Mastitis Test (CMT) and Somatic Cell Count
(SCC) (Hirsh and Zee, 1999).

Udder and teat disinfection was practiced by some
farm owners. In most of the farms (housing and milking
practice) plays a significant role in the incidence of
bovine mastitis. It was observed that farms with poor
housing and milk practice showed higher incidence of
mastitis (Quinn et al., 2002).

In the present study, the overall prevalence of
subclinical bovine mastitis was 61.96% which is by far
higher than the report elsewhere (Nesru, 1999; Bitew and
Prasad, 2011) who reported the prevalence of subclinical
cases  as  25.2%  (at  Bahir  Dar)  and 32.2% (in the urban

Fig. 2: CMT result of bovine mastitis by collection site

and peri-urban dairy farms at Addis Ababa), respectively.
However, the current prevalence is comparably in line
with 46.6% reported by Mungube et al. (2005). The
variability in the prevalence of bovine mastitis between
reports could be attributed to differences in management
of the farms, breeds considered or technical know-how of
the investigators (Radostits et al., 2000, 2007). The higher
prevalence of bovine mastitis in the present study farm
may also be due to management practices and infectious
agents having different causes, degrees of intensity and
variations in duration and residual effects.

In most reports including the present study, clinical
mastitis is far lower than subclinical mastitis (Biffa et al.,
2005; Sori et al., 2005; Almaw et al., 2008; Lakew et al.,
2009; Haftu et al., 2012). This could be attributed to little
attention given to subclinical mastitis as the infected
animal shows no obvious symptoms and secrets
apparently normal milk and farmers, especially small
holders are not well informed about invisible loss from
sub clinical mastitis. In Ethiopia, the subclinical forms of
mastitis received little attention and efforts have been
concentrated  on  the  treatment  of  clinical   cases
(Almaw et al., 2008). That is why about 55% of the
respondents replied that the previous occurrence of bovine
mastitis was subclinical type.

In addition sub-clinical mastitis has been reported to
be higher than clinical mastitis owing to the defense
mechanism of the udder which reduces the severity of the
disease (Radostits et al., 2007).

In the current finding, we try to identify that the
nature of floor of animal house whose bedding was made
of concrete (29.55%), stony (11.36%), soil (56.82%) and
others (2.27%), respectively with the floor inclination of
sloppy (38.64%) and leveled (61.36%). This kind of
report also done by Mekibib et al. (2010) but with
different percentage of floor made of concrete and stony
which accounts 42, 52%, respectively and similar result of
soil.

With regard to the milking system, most of dairy
farm owners were used to wash their cow before milking,
however, this finding is higher than reported (63.33%) by
Kasim in Borana pastoral and agro-pastoral areas (Kasim,
2011). Again, most respondents wash their hands, udder 
and teat and used towel for drying the teat before and after
milking their cows which is also comparable higher than
reported by Benta (2011) and Kasim (2011).
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The presence of teat lesion in the study area was
lower than reports made by Benta (2011) and higher than
reported by Mekibib et al. (2010). The knowledge of farm
owners to history of mastitis was assessed and reported
with previous history of mastitis (45.45%) in their farms.
This result is higher than (11.5%) reported by Biffa et al.
(2005). This all variations may be due to the difference in
management of milking system, housing, serious follow
up of the disease that could have great role to minimize
the associated risk factor of mastitis.

CONCLUSION

In conclusion, the present study revealed
considerable prevalence of mastitis that were associated
with the potential risk factors (housing and management
system of dairy farms) and poor understanding of the
consequence of the disease.

REFERENCES

Almaw, G., A. Zerihun and Y. Asfaw, 2008. Bovine
mastitis and its association with selected risk factors
in smallholder dairy farms in and around Bahir Dar,
Ethiopia. Trop. Anim. Health Prod., 40: 427-432.

Bennett, R.M., K. Christiansen and R.S. Clifton-Hadley,
1999. Estimating the costs associated with endemic
diseases of dairy cattle. J. Dairy Res., 66: 455-459.

Benta, D., 2011. Cross sectional study on bovine mastitis
in Batu (Zuway) and surrounding (Adami Tulu
district), East Shoa zone f Oromia Regional state,
Central Ethiopia. DVM Thesis, College of
Veterinary Medicine, Mekelle University, Ethiopia.

Biffa, D., E. Debela and F. Beyene, 2005. Prevalence and
risk factors of mastitis in lactating dairy cows in
Southern  Ethiopia.  Int.  J.  Applied  Res.  Vet. 
Med., 3: 189-198.

Bitew, M. and S. Prasad, 2011. Study on major
reproductive health problems in indigenous and cross
breed cows in and around Bedelle, South West
Ethiopia. J. Anim. Vet. Adv., 10: 723-727.

CSA., 2011. Agricultural sample survey 2010-2011.
Report on Live stock characteristics, Vol. II.
Statistical Bulletin No. 505, Central Statistical
Agency, Addis Ababa, Ethiopia.

Haftu, R., H. Taddele, G. Gugsa and S. Kalayou, 2012.
Prevalence, Bacterial Causes, and Antimicrobial
Susceptibility Profile of Mastitis Isolates from Cows
in Large-Scale Dairy Farms of Northern Ethiopia.
Trop. Anim. Health Prod., 44: 1765-1771.

Harmon, R.J., 1994. Symposium-mastitis and genetic
evaluation for somatic-cell count-physiology of
mastitis and factors affecting somatic-cell counts. J.
Dairy Sci., 77: 2103-2112.

Hirsh, C.D. and Y.C. Zee, 1999. Veterinary
Microbiology. 1st Edn., Blackwell Science, New
York, pp: 43-48.

Kasim, G., 2011. Study on the prevalence and risk factors
of bovine mastitis in Borena pastorial and agro
pastoral area, Yebullo wereda, Borena zone,
Southern Ethiopia. DVM Thesis, Mekelle University,
Ethiopia.

Lakew, M., T. Tolosa and W. Tigrie, 2009. Prevalence
and major bacterial causes of bovine mastitis in
Asella, south  eastern  Ethiopia.  Trop.  Anim. 
Health  Prod., 41: 1525-1530.

McDonald, J.S., 1979. Bovine mastitis: Introductory
remarks. J. Dairy Sci., 62: 117-118.

Mekibib,  B.,  M.  Furgasa,  F.  Abunna,  B.  Megersa 
and A. Regassa, 2010. Bovine mastitis: Prevalence,
risk  factors  and  major  pathogens  in   dairy  farms
of   Holeta  Town,  Central  Ethiopia.  Vet.  World,
3: 397-403.

Mungube, E.O., B.A. Tenhagen, F. Regassa, M.N. Kyule,
Y. Shiferaw, T. Kassa and M.P.O. Baumann, 2005.
Reduced milk production in udder quarters with
subclinical mastitis and associated economic losses
in crossbred dairy cows in Ethiopia. Trop. Anim.
Health Prod., 37: 503-512.

NMC., 1990. Microbiological Procedures for the
Diagnosis of Bovine Udder Infection. 3rd Edn., The
National  Mastitis  Council, Arlington, VA., USA.,
pp: 1-15.

Nesru, H., 1999. Cross-sectional and longitudinal studies
of bovine mastitis in urban and peri urban dairy
systems in the Addis Ababa region. DVM Thesis,
Addis Ababa University, Nigeria. 

Pyorala, S., 2002. New strategies to prevent mastitis.
Reprod. Domestic Anim., 37: 211-216.

Quinn, P.J., B.K. Markey, M.E. Carter, W.J.C. Donnelly,
F.C. Leonard and D. Maguire, 2002. Veterinary
Microbiology and Microbial Disease. Blackwell
Science Ltd., Oxford, pp: 465-475.

Quinn, P.J., M.E. Carter, B. Markey and G.R. Carter,
1999. Clinical Veterinary Microbiology. Mosby Inc.,
London, UK., pp: 21-66.

Radostits,   O.M.,   C.C.   Gay,   K.W.   Hinchcliff   and 
P.D. Constable, 2007. Mastits. In: Veterinary
Medicine: A Textbook of Disease of Cattle, Sheep,
Pigs, Goats and Horses, Radostits, O.M., C.C. Gay,
K.W. Hinchcliff and P.D. Constable (Eds.). 10th
Edn., Saunders Ltd., Philadelphia, PA., pp: 674-762.

Radostits, O.M., D.C. Blood, C.C. Gay, K.W. Hinchiff
and J.A. Handerson, 2000. Veterinary Medicine: A
Textbook of the Disease of Cattle, Sheep, Pigs, Goats
and Horses. 9th Edn., W.B. Saunders Co., London,
UK.

Schalm, O.W. and D.O. Noorlander, 1957. Experiments
and observations leading to development of the
California mastitis test. J. Am. Vet. Med. Assoc.,
130: 199-204.

32



Res. J. Dairy Sci., 8 (3): 27-33, 2014

Seegers, H., C. Fourichon and F. Beaudeau, 2003.
Production   effects   related   to   mastitis   and 
mastitis  economics  in  dairy  cattle  herds.  Vet. 
Res.,  34: 475-491.

Sori, H., A. Zarihun and S. Abdicho, 2005. Dairy cattle in
and around Sabata, Ethiopia. Int. J. Applied Res. Vet.
Med., 3: 332-338.

The Economist Intelligence Unit, 2007. Country report
for Ethiopia, January 2007. The Economist
Intelligence Unit, 26 Red Lion Square, London, UK.

Yohannes, A., 2003. Clinical and sub-clinical mastits in
primiparous dairy heifers in Jordan. M.Sc. Thesis,
Faculty of Agricultural technology, Al-Salt
University College, Al-salt, Jordan.

33


