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examination. From the 1536 quarters of 384 cows examined, 98(25.5%)
were positive on CMT bases for mastitis at cows level and 157(10.2%) at
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quarter’s level. Out of these, 80 (20.8%) subclinical and 18(4.7%) clinical at
cow level were infected. whereas127 (8.3%) subclinical and 30(2%) clinical
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at quarters level. 6(1.6%) and 12(3.1%) were acute and chronic in cow level
and 9(.6%) and 21(1.4%) were acute and chronic in quarter level
respectively. Out of CMT positive animals, 80(20.8%) in cow level and
108(7%) in quarter level were cultured and positive for mastitis causal
agents. The 1480 (96.4) quarters were functional and the rest 56(3.6%)
were blind. 26(7%), 9(2.3%) and 4(1%) animals had single, double and three
blind teats respectively. From CMT positive cases, 108 pathogens were
isolated.

The

most

prevalent

bacterial

organisms

isolated

were

Staphylococcus species (19%) following by Streptococcus species (18%) and
Enterobacteriacae (16%).The predominant bacterial species from the
isolated (Staphylococcus aureus, E.coli, Streptococcus agalactiae) were the
highest number of isolates. Risk factors analysis revealed that the age
(P<0.05), parity (P<0.05) and udder hygiene condition (P<0.05) were highly
significant for the prevalence of mastitis. Therefore treating clinically infected
cows, regular screening for early detection of subclinical mastitis were
important in reducing the prevalence of mastitis in the study area.

INTRODUCTION
Rapidly growing demand for livestock products worldwide is brought about by increasing human pressure, growing
income and urbanization[1]. The world’s 220 million dairy cows produce approximately 430 million tons of milk per
year[2]. In sub Saharan African countries, livestock plays a crucial role both for the national economics and the
livelihood of rural communities[3]. The large majority of milk producers in the tropics and sub tropics of Africa are
small holders who produce milk for their own requirements[2]. Ethiopia holds a large potential for dairy
development[4]. The country has the largest livestock population of any African country. Livestock represents a
major national resource and form an integral part of the agricultural production system[5].The country currently
manages the largest livestock population estimated at about 48 million cattle [4]. Cows represent the largest
proportion of cattle population of the country. Food and Agricultural Organization estimated that 42% of the total
cattle herds, for the private holdings are milking cows [6].
The total annual milk production is estimated at 797,900 to 1,197,500 metric tons of raw milk, out of which
between 85% and 89% is derived from cows[7]. However, compared to other African country, Ethiopia consumes
less dairy cattle products. Per capital consumption of milk in Ethiopia is as low as 17 kg per head while the average
figure for Africa is 26 kg per head[8]. Given the considerable potential for small holder income and employment of
the dairy sector in Ethiopia can contribute significantly to poverty alleviation and nutrition in the country [9].
Nevertheless the quality and the quantity of milk in the country deteriorate because of various causes[10]. The
incriminated biological causes include the low genetic potential of the animals, poor nutrition and prevalence of
disease[11,12]. In the livestock development policy to improve the capital milk consumption, improvement of the
genetic potential of the indigenous zebu through breeding with high grade exotics was included [13].
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Milk is one of the most important foods of human beings. It is universally recognized as complete diet due to its
essential component[14]. It is a very nutritional food that is rich in carbohydrates, proteins, fats, vitamins and
minerals[15]. The quality of milk lowered by a number of factors such as adulteration, contamination during and
after milking and the presence of udder infection. The udder infection has occurred if the invading pathogen causes
an inflammatory response and loss of potential milk production in the affected quarter of gland. Disease of the
mammary glands known as mastitis is among the various factors contributing to reduced milk production[16]. It is
the most economically important disease in dairy milk production worldwide [17-19]. Average costs of clinical mastitis
cases can range from 100 to 200 USD/case/year and 40 to 100 USD/herd/years [20]. According to the study carried
out in England and Wales from 1979 to 1982, the average cost of a case of mastitis due to antibiotic used, milk
discarded, reduction in quantity and quality of milk produced by a cow was estimated 60 pound for each case.
Ethiopian farmers’ especially small holders were unaware of the invisible loss from sub clinical mastitis [21] and were
also true in Tanzanian and Ugandan farmers[22,23].
The economic losses from mastitis in the urban and peri urban areas of Addis Ababa, Ethiopia to be USD 58 per
cow per lactation[24]. Economic losses from clinical and sub clinical mastitis in Addis Ababa milk shed to be also
approximately 270 Ethiopian birr per lactation[25]. The disease is characterized by physical, chemical and
bacteriological changes in the milk and pathological changes in the milk include discoloration, presence of clots
and presence of large number of leukocytes[26]. As with most infectious disease, mastitis risk factors depend on
three components: exposures to microbes, defense mechanism of host, and environmental and manage mental
factors[5]. This disease can have infectious or noninfectious etiology, and the infectious pathogen is the most
important ones that frequently due to infection by one and/or the other pathogens, such as bacteria, viruses,
mycoplasma, yeasts and algae[27- 31]. The most causative agent of mastitis is bacterial origin and a few of species of
bacteria account for most cases, such as E. coli, S. aureus, St.Uberis, St. dysgalactiae and St.agalactiae[30, 32-35].
The most common infectious agent implicated as cause of mastitis in cattle are St. agalactiae and S. aureus[30]
whereas, environmental mastitis is associated with coli forms and environmental streptococci that are frequently
found in the cows Environment[26,36].In Ethiopia, mastitis has long been known[37-41].Even though the disease of
mastitis has been known locally, it has not been studied systemically making information available on the
prevalence of the disease and associated economic loss inadequate[5]. Therefore this study is carried out in Eastern
part of Ethiopia for the following objectives:
1. To assess the prevalence of bovine mastitis in the study area
2. To isolate and identify the predominant etiological agents responsible for the occurrence of the disease
3. To determine the potential risk factors associated with the disease.

MATERIALS AND METHODS
Study area
The study was conducted from the beginning of November 2010 to the end of April 2011 in selected peasant
associations of Boke district of Western Hararghe found in Oromia regional state. Boke district is located at 385 km
east of the capital city Addis Ababa. The district has 22 peasant associations, total coverage of 76,744 hectares
with human populations of 127, 982. This district has an average daily temperature ranges from 15°-28°C, annual
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rain fall ranges from 5oo mm-1200 mm and its altitude ranges between 1600 to 1800 meters above sea level. The
district has 95,686 cattle, 47,944 goats, 3145 sheep, 15,604 donkeys, 63 mules, 36 horses, 782 camels and
38,313 poultries. The total population of the district according to BWBA 2009 is 201,573.

Study animals
The target animals were the local zebu lactating dairy cow managed under extensive farming system in the selected
peasant associations.
Study design
The study was cross-sectional to determine the prevalence of bovine mastitis in the study area. Age of the animals
was determined from birth records and dental characteristics [42] and categorized as young adults (>3 to 6 years),
adults (>6 to 10 years), and old (>10). Stage of lactation was categorized as early (1 st to 4th month), mid (4th to 8th
month), and late (8th month to the beginning of dry period). Parity was categorized as few (below 3 calves),
moderate (4-7 calves) and many (>7 calves)[43]. The parity was classified in to two groups. Those with parity number
1-3 and those with parity number greater than 3. The house hygiene was described as good if the floor is made of
concrete, it give comfort for the cows and easy to clean, otherwise as poor if the floor is muddy and cumbersome
for cleaning.
Sample size determination
To determine the sample size, the expected prevalence to be 50%. The desired sample size for the study was
calculated using the formula given by Thrufield[44] with 95% confidence interval and at 5% absolute precision.
(1.962 Pexp (1-Pexp))
d2
Where; Pexp=expected prevalence, d2=desired absolute precision and n=required sample size. Accordingly 384
total samples were calculated to perform the study.
Data collection
Questionnaire survey: Data collection was conducted to obtain appropriate information about the study animals to
evaluate risk factors on the occurrence of mastitis. The data include (whether they wash their hand, udder of the
lactating cows before and after milking, whether they strip the first streams of milk on ground or not), parity
number, age of the cow, lactation stage and hygiene of milking process. Presence of lesions on the skin of udder,
teat and milk abnormalities (injuries, blindness and swelling), and clinical state (acute, chronic) were recorded.
Strict aseptic procedures for the collection of milk samples were used.
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Physical examination: Visual observation and palpation of the mammary gland and macroscopic examination of
milk was undertaken in the study area. The cows were smaller in size with small udder and short teats. The average
daily milk production from individual cows was relatively law (4 to 5 liters). Cows were allowed to dry off at late
lactation period by cessation of milking. During physical examination clinical cases was diagnosed on the basis of
visible sign of inflammation such as warm, swollen and pain up on palpation which have been considered as acute
clinical mastitis while miss shaped, atrophied, hard and fibrotic quarters were considered as chronic mastitis. The
amount of none functional teats were also determined.
California mastitis test: The CMT is reliable screening test used for detecting subclinical mastitis that can be easily
used at the cow side. As quirt of milk, about 2 ml from each quarter was placed in each of four shallow cups in CMT
paddle and then an equal amount of three percent CMT reagent was added to each cup. A gentle circular motion
was applied to the mixtures in a horizontal plane for 15 seconds. The California mastitis test was carried out
according to the method described by Quinn[45].
Data management and analysis: Data was entered into Microsoft excel and analyzed using SPSS software program.
Descriptive statistics were used to summarize and present the data generated from the study. The prevalence of
mastitis was calculated using percentage values and effects of specific variables on prevalence of mastitis were
analyzed by chi square statistical analysis technique using appropriate computer program.

RESULTS
Overall prevalence
From the 384 cows examined, 98 (25.5%) were positive on CMT bases for mastitis at cows level and 157 (10.2%)
at quarters level. Out of these, 80 (20.8%) was found to be subclinical and 18 (4.7%) clinical at cow level
whereas127 (8.3%) for subclinical and 30 (2%) clinical at quarters level (Table1). Out of CMT positive animals, 80
(20.8%) in cow level and 108 (7%) in quarter level were cultured and positive for mastitis causal agents. Among
1536 quarters 1480 (96.4) were functional and the rest 56(3.6%) were blind while 26 (7%), 9 (2.3%), and 4 (1%)
animals had single, double and three blind teats, respectively (Table 1).
Table 1. Prevalence of mastitis based on CMT and culture result.
Observational level

Number of observed

Prevalence
CMT positive
(%)

Culture
(%)

Blind teats
(%)

Cow level
Quarter level

384

98 (25.5%)

80 (20.8%)

35 (9%)

1536

157 (10.2%)

108 (7%)

56 (4%)
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Prevalence of clinical mastitis
Eighteen (4.7%) cows and 30 (2%) quarters were clinically infected and 6 (1.6%) and 12 (3.1%) were acute and
chronic in cow level and 9 (0.6%) and 21(1.4%) were acute and chronic, respectively. Different bacterial species
were isolated from all clinical cases (Table2).
Prevalence of sub clinical mastitis
Eighty (20.8%) cows were infected with subclinical mastitis and 127 (8.3%) quarters were found to be positive for
mastitis on CMT basis. Major bacterial causative agents of mastitis were isolated from 62 (16.1%) and 78(5.1%) in
cows and quarter level, respectively (Table2).
Table 2. Prevalence of subclinical and clinical mastitis.
Observational level

Observation

Prevalence

Number

Subclinical
(%)

Clinical
(%)

Acute
(%)

Chronic
(%)

384

80 (20.8%)

18 (4.7%)

6 (1.6%)

12 (3.1%)

1536

108 (7%)

30 (2%)

9 (0.6%)

21 (1.4%)

Cow level
Quarter level

Etiological agents
From CMT positive cases, 108 pathogens were isolated using primary and secondary bacterial isolation and
identification tests. The most prevalent bacterial organisms isolated were Staphylococcus species (19%) following
by Streptococcus species (18%), Enterobacteriacae (16%) and others. The major predominant bacterial species
isolated were found to be S. auereus, E. coli and St. Agalactiae. The type, number, and proportion of bacterial
isolates were presented (Table 3).
Table 3. Microorganisms causing mastitis isolated from milk samples of study area.
No

Pathogens

Frequency

Percentage (%)

1

Staphylococcus aureus

16

14.8

2

Escherichia coli

14

13

3

Streptococcus agalactiae

11

10.2

4

Streptococcus

9

8.3

dysgalactiae
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Pasteurella haemolytica

9

8.3

6

Staphylococcus hyicus

8

7.4

7

Bacillus cerus

7

6.5

8

Enterobacter

7

6.5

9

Staphylococcus

6

5.6

epidermidis
10

Streptococcus uberis

6

5.6

11

Pasteurella multocida

6

5.6

12

Klebsiella

5

4.6

13

Protues

3

2.7

14

Streptococcus bovis

1

0.9

108

100

Total

Risk factors associated with mastitis
The statistically analyzed data summarized in Table 4 revealed the presence of significant effect of different factors
on prevalence of mastitis. The risk factors identified were age, parity, stage of lactation, hygiene, position of the
quarters.

Table 4. Association of risk factors with prevalence of CMT positive mastitis at cow level.
Risk factors

Parity

Age

Groups

Number of
observation

CMT positive (%)

P-value

(x2)

1-3

333

65(19.5)

>3

51

33(64.7)

Young

179

15(8.4)

Adult

184

72(39.1)

Old

21

11(52.4)
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Lactation stage

House hygiene

Early

203

59(29)

Mid

96

23(24)

Late

85

16(19)

Good

44

8(18.2)

Poor

340

90(26.5)

Front

768

Hind

768

e-ISSN: 2320-3528
p-ISSN: 2347-2286

0.565
0.754

1.408

0.235

60(7.8) 97(12.6)

Quarter position

Washing hand &

Yes

123

12 (9.8)

milking

No

261

86(33)

Striping the first

Yes

36

10(28)

No

348

88(25.3)

udder

stream
ground

28.794

0.000

0.106

0.744

before

on

DISCUSSION
The overall prevalence of bovine mastitis in extensive management based on CMT was 25.5%. This finding is in
close agreement with Nessru[46] who reported a prevalence rate of 25% at different farms in and around Addis
Ababa at cow level. However, this result was found to be lower than the reports of previous finding in Dire-Dawa,
Eastern Ethiopia by Darsema[47] with a rate of 36.9% and 38.6% prevalence in the Chaffa Valley in Northern
Ethiopia by Fekadu[16]. The prevalence of subclinical (20.8%) and clinical (4.7%) mastitis at cow level in this study
was still lower than the results reported by Bishi[25] who recorded 30.2% for subclinical and 5.5% for clinical and by
Mungube[39] as 6.6% for clinical mastitis in Addis Ababa. The difference in prevalence described above might be
due to breed type, environmental hygiene condition, and type of faming system of the study areas. Frese[48] found
that large farms located in urban areas within limited operational space are associated with hygiene risk factors
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that have significant contribution to the emergence of mastitis problem. Small holder farms are generally more
efficient than large scale farms in most urban and per urban areas [49].
The prevalence of subclinical mastitis at cow level obtained in this study (20.8%) was higher than the finding
reported by Butsuamlak[50] which was 15.25% in and around (12.2%) [51]. A relatively similar findings were reported
by Moges[52] with a rate of 21% in Modjo state owned dairy farm, 21.3% in Soddo by Shimelis[53] and Getahun[54]
who reported 22.3% in small holder dairy farms in the central highland of Etiopia. Among the major bacterial
pathogens isolated from milk samples in this study, Staphylococcus aureus was found to be the predominant
species (15%). This finding is in agreement with the reports of Workneh, Nessru, vaarst and Envoldsen[37,46,55] who
indicated the S. aureus as the primary species in bovine mastitis [12]. This might be the reason that Staphylococcus
is well adapted to survive in the udder and usually establishes a mild subclinical infection of long duration from
which it is shed into milk and facilities transmission to healthy animals mainly during milking procedure[26].
In this study, prevalence of mastitis increased significantly with parity number (Table 4). Animals with parity greater
than 3 were more affected (64.7%) than those with parity from 1-3 (19.5%). The same pattern of effect of parity
was reported by Duniel and Schukken[55-57]. It has been indicated that younger animals have a decreased
susceptibility to mastitis through a more effective host defense mechanism while older cows, especially after four
calving are more susceptible[56,57].
Even though house hygiene has risk factor on the occurrence of the disease in this study, it was found to be
insignificant. This might be due to the fact that the extensive management system has less exposure to contagious
organisms since animals getting fresh open housing relatively every other day. Housing conditions that provide
nutrients to bacteria, like damp and wet conditions will promote greater exposure of cows’ teat to pathogens and
result in higher incidence of mastitis. In the present study, washing udder and hands before milking were found to
have significant effect on the prevalence of sub-clinical mastitis (3.1%)(Table 4). A similar finding was reported by
Dorgent[58] that udder preparation both before and after milking influences the rate of mastitis in a given herd. This
finding is also in agreement with the report of Esa[59] which has indicated that intramammary infection can be
transferred from cow to cow through dirty towel and milers’ hands during cleaning.

CONCLUSIONS AND RECOMMENDATIONS
The high overall prevalence of bovine mastitis observed in this study area revealed as mastitis is one of the major
disease problems in dairy cows. The prevalence of subclinical mastitis at cow level showed a relatively higher
prevalence rate as compared to clinical mastitis. The most predominant bacterial pathogen responsible for the high
prevalence in both clinical and subclinical mastitis was found to be S. aureus followed by E .coli and St. Agalactiae,
respectively. Parity number, age of the cow and washing both hand and udder before milking were found to have a
significant association with the prevalence rate of the disease. Inadequate hygienic condition of the dairy housing
system, lack of proper attention to health and management practice of dairy industry, absence of awareness
among farmers/ farm owners about the disease and lack of implementation of mastitis control program might be
the other important predisposing factors for the high rate of the disease in the area.
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Based on the above remarks, the following recommendations are indicated:
1. There should be a prevention and control strategic plan which needs to be implemented in the study area.
2. Training and awareness creating about the disease management practices like milking and hygienic
conditions and also the economic significance of the diseases should be delivered to the farmers and to
the stockholders and the administrative body of study area.
3. Further studies should be conducted to determine the other importance potential risk factors associated
with the occurrence of bovine mastitis.

REFERENCES
1. World Livestock production systems. Current status Issues and Trends. FAO. Anim. Prod. Hlth. Paper
Series.1995; 127. Rome, Italy.
2. Gravert O H, Dairy cattle production. Elsevier science public sheers B.V. Amsterdam. (1987). Pp 32-35.
3. Anima reproduction for African Countries, report of a joint seminal by international foundation for science
and Swedish International Program on animal production ILCA, Addis Ababa, Ethiopia. ILCA.1998.
4. Statistical Abstract 2007. CSA, 2008; Addis Ababa, Ethiopia.
5. Tassew A, et.al. Isolation, identification and drug resistance patterns of methicillin resistant
Staphylococcus aureus from mastitic cow’s milk from selected dairy farms in and around Kombolcha,
Ethiopia. J. Vet. Med. Anim. Health. 2016; 8: 1-10.
6. Agricultural sample survey report on livestock, poultry and hive population. CSA 2009; Addis Ababa,
Ethiopia.
7. Livestock Sector Brief. Livestock information, Sector Analysis and policy Branch, April, FAO.2003; 1-50.
8. Getabalew M, et.al. Dairy Production in Ethiopia: Existing Scenario and Constraints. | Biomed J Sci & Tech
Res. 2019; 16:12304-12309.
9. Staal, S. J. Peri-urban dairying and public policies in Ethiopia and Kenya, Acomparative economic and
institutional analysis. PhD Dissertation, University of Florida.1995.
10. Matios L, et.l. Prevalence and major bacterial cause of mastitis in Asella, South Eastern Ethiopia. Trop.
Anim. Hlth. Prod. 2009; 41:1525-1530.
11. Atyabi N, et.al. Prevalence of bacterial mastitis in cattle from the farms around Tehran. Iranian J. Vet. Med.
2006; 7: 76 -79.
12. Unnerstad E H, et.al. Microbial etiology of acute clinical mastitis and agent-specific risk factors. Vet
Microbiol. 2009; 137: 90-97.
13. Asfaw, W. Livestock development policy in Ethiopia. In:CTA, OAU/IBAR, Ministy of Agriculture and
Cooperatives, Swaziland (editors). 1994.
14. Javaid, S B, et.al. Physical and chemical quality of market milk sold at tandojam, Pakistan. Pakistan. Vet. J.
2009; 29: 27-31.
15. Yoseph, M, et.al.Reproductive management and reproductive performance of dairy herds in urban and pery
urban. Dairy production systems in Addis Ababa milk shed. In proceeding of the 6 thannual conference of
ESAP proceeding of the 6th annual conference of ESAP Addis Ababa, Ethiopia. 1998;312-315.

RR: J Microbiol Biotechnol | Volume 10|Issue 3 | March, 2021

10

Research and Reviews Journal of Microbiology and Biotechnology

e-ISSN: 2320-3528
p-ISSN: 2347-2286

16. Abdeta D, et.al. A Study on the Prevalence of Subclinical Mastitis in Lactating Cows and Associated Risk
Factors in Wolmara District, Oromia Regional State, Ethiopia. 2020; 28: 21421-21426.
17. Gruet, P, et.al. Bovine and intramammary drug delivery: review and perspectives. Adv. Drug Deliv. Rev.
2001; 50: 245-259.
18. Bradley A. Bovine mastitis: an evolving disease. Vet. J. 2002;164: 116-128.
19. Viguier C, et.al. Mastitis detection: current trends and future perspectives. Trends Biotech. 2009; 27: 486493.
20. Radostitis O M. Herd health, food animal production medicine.3 rd edition, W.B. Sounders Company,
Philadelphia,2001;397-428.
21. Kabeta T, et.al. Screening of Bovine Mastitis in Lactating Dairy Cows in and around Debra TSIGE Town,
North Ethiopia. Journal of ISSN: 2161-0703 J Medical Microbiology & Diagnosis. 2017; 6:1000262.
22. Kivaria F. M, et.al. Risk indicators associated with subclinical mastitis in smallholder dairy cows in
Tanzania. J. Trop. Anim. Hlth. Prod. 2004; 36: 581- 592.
23. Byarugaba D K, et.al.Mastitis occurrence and constraints to mastitis control in smallholder dairy farming
systems in Uganda. Liv. Res Rural Dev. 2008; 20: 1
24. Mungube E O, et.al. Reduced Milk Production in Udder Quarters with Subclinical Mastitis and Associated
Economic Losses in Crossbred Dairy Cows in Ethiopia. J Trop Anim Hlth Prod. 2005;37: 503-512.
25. Bishi A.B. Cross sectional and longitudinal prospective study of bovine clinical and sub-clinical mastitis in
peri-urban and urban diary production in Addis Ababa Region, Ethiopia. MSc Thesis.1998
26. Al- Dabbagh. Bovine mastitis caused by gram negative bacteria in Mosul.Iranian J of Vet Sci. 2012; 26:1116.
27. Watts J.L. Etiological agents of bovine mastitis. Vet. Microbiol.1988; 16:41-66
28. Wellenberg G J, et.al.Viral infections and bovine mastitis. Vet. Microbiol.2002; 88: 27-45.
29. Malinowski E, et.al. Etiological agents of dairy cows' mastitis in western part of Poland. Pol. J. Vet. Sci.
2006; 9: 191-194.
30. Chaneton, L, et.al. The 2001/02 Ethiopian Agricultural Sample Enumeration (EASE), Executive Summary,
CSA 2004;Addis Ababa, Ethiopia.
31. Osumi T, et.al. Prototheca zopfii genotypes isolated from cow barns and bovine mastitis in Japan. Vet.
Microbiol. 2008; 131: 419-423.
32. Aarestrup F M, et.al. Evaluation of phenotypic and genotypic methods for epidemiological typing of
Staphylococcus aureus isolated from bovine mastitis in Denmark. Vet. Microbiol. 1995; 45: 139-150.
33. Coelho

M

L

V,et.al.Activity

of

Staphylococcal

bacteriocins

against

Staphylococcusaureusand

Streptococagalactiae involved in bovinemastitis. Res. Microbiol. 2007; 158: 625-630.
34. Aouay A, et.al. Molecular characterization of Prototheca. Strains isolated from bovine mastitis. J. Med.
Mycol. 2008; 18: 224-227.
35. Kuang Y, et.al. Characterization of bacterial population of raw milk from bovine mastitis by cultureindependent PCR-DGGE Method. Biochem. Eng. J. 2009; 45: 76-81.

RR: J Microbiol Biotechnol | Volume 10|Issue 3 | March, 2021

11

Research and Reviews Journal of Microbiology and Biotechnology

e-ISSN: 2320-3528
p-ISSN: 2347-2286

36. Belayneh R, et.al. Microbiological study on bacterial causes of bovine mastitis and its antibiotics
suscebtibility patterns in East Showa Zone, Akaki District, Ethiopia. J of Vet Med and Animal Hlth. 2014; 6:
116-122.
37. Assefa B, et.al. Determinants of Bovine Mastitis and Impact of the disease in Ethiopia. 2020; Preprint.
38. Kerro D O, et.al. Bovine mastitis in selected areas of southern Ethiopia. Trop Hlth prod. 2003; 35: 197205.
39. Mungube E O, et.al. Risk Factors for Dairy Cow Mastitis in the Central Highlands of Ethiopia. Tropical
Animal Health and Production. 2004; 36:463–472.
40. Getahun K, et.al.Bovine mastitis and antibiotic resistance patterns in Selalle smallholder dairy farms,
central Ethiopia. Tropical Animal Health and Production.2008;40: 261-268.
41. Almaw G, et.al. Bovine mastitis and its association with selected risk factors in smallholder dairy farms in
and around Bahir Dar, Ethiopia. Trop. Anim. Hlth. Prod. 2008; 40: 427-432.
42. Payne W J A. An Introduction to Animal Husbandry in the Tropics. 4th Ed. Longman Group. Harlow, Essex,
UK. 1990; 414-415.
43. More P.C. Tick borne diseases of livestock in Africa. In: Man. Trop. Vet. Par. More, P.C. C.A.B. International:
Wallingford, UK. 1989;331-336.
44. Thru field M.Veterinary epidemiology.2nded. Blackwell Science Ltd, Cambridge.1995; 274-287.
45. Adane B, et.al. Prevalence of Bovine Mastitis and Isolation of Causative Major Pathogens in and Around
Jigjiga, Somali Region, Ethiopia. European J of Applied Sci. 2017; 9: 287-295.
46. Ararsa D, et.al. Prevalence of clinical and sub-clinical mastitis on cross bred dairy cows at Holleta
Agricultural Research Center, Central Ethiopia. J of Vet Med Animal Health. 2014; 6: 13-17.
47. Michael LG, et.al. Study on prevalence of bovine mastitis in lactating cows and associated risk factors in
and around Areka town, Southern of Ethiopia. Afr. J. Microbiol. Res.2013;7: 5051-5056.
48. Mungube E O, et.al. Risk Factors for Dairy cow Mastitis in Central Highlands of Ethiopia, Trop. Anim. Hlth.
Prod. 2004;36 (5): 463-472.
49. Shem M N, et.al. Incidence and of. Asian causes of subclinical mastitis in dairy cows on smallholder and
large scale farms in tropical areas of Tanzania Australian. J. Anim. Sci.2001; 14: 372-377.
50. Butsuamlak T. Bovine mastitis in and around Bedele zebubreed under village management. Addis Ababa
University, Debre Zeit, Ethiopia, DVM Thesis.1991.
51. Biffa D, et.al. Prevalence and Risk factors of mastitis in lactating dry cows in southern Ethiopia. Inter. J.
Appl. Res. Vet. Med. 2005; 3: 189-198.
52. Tesfaye B, et.al. Prevalence of Mastitis and Associated risk factors in Jimma Town Dairy Farms, Western
Ethiopia. J Vet Sci & Animal Husbandry. 2018; 6: 1-9.
53. Yohannes K, et.al.Prevalence of Bovine Mastitis in lactating Cows and Associatedrisk factors in and around
Wolayta Soddo, Southern Ethiopia. International J Adv Res in Biol Sci.2018; 5: 60-69.
54. Getahun K, et.al. Bovine mastitis and antibiotic resistance patterns in Selalle smallholder dairy farms,
central Ethiopia. Tropical Animal Health and Production. 2006; 40:261–268.

RR: J Microbiol Biotechnol | Volume 10|Issue 3 | March, 2021

12

Research and Reviews Journal of Microbiology and Biotechnology

e-ISSN: 2320-3528
p-ISSN: 2347-2286

55. Vaarst, M, et.al. Patterns of clinical mastitis in Danish organic dairy herd. J. Dairy Sci.1997; 64: 23-37.
56. Dulien A.M, et.al.Comparison of phagocytosis and chemiluminescence by blood and mammary gland
neutrophilis from multiparous and nulliparous cows. J.Am.Vet. Res. 1988;49: 172 - 177.
57. Biffa D, et.al. Prevalence and Risk Factors of Mastitis in Lactating Dairy Cows in Southern Ethiopia. Intern J
Appl Res Vet Med. 2005;3:3.
58. Dorgent M P, et.al. Herd-level risk factors for Staphylococcus aureus and Streptococcus agalactetia
intramammary infections. Prev. Vet. Med.1998; 6: 127-142.
59. Esa, M. Effect of milking and milking machine on udder health. In: Sandholm, M., Honkanen- Buzalski, T.,
Kaartinen, L., Pyorala (eds). In: The bovine udder and mastitis. Finland:Gummerus Kirjapaino Oy. Juvaskyla.
1995; 235-245.

RR: J Microbiol Biotechnol | Volume 10|Issue 3 | March, 2021

13

