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ABSTRACT 
The present study was carried out with an objective to screen lactating animals for the status of Clinical & Sub clinical 
mastitis using California Mastitis and surf field mastitis test respectively. A total 935 milk samples were collected 
randomly from all the Mandals of Chittoor District in Andhra Pradesh. Out of 935 Milk samples, 112 (11.971) samples 
were from clinical mastitis cases of abnormal milk. A total of 823 apparently normal milk samples were subjected to 
screen subclinical mastitis cases with CMT, 3% SFMT and SCC. Out of 823 milk samples, 497 (53.2%) samples were found 
to be negative, 70 (8.50%) milk samples were weak positive, 116 (14.09%) were moderate positive and 140 (17.01%) 
were of strong positive on CMT. Whereas 520 milk samples were found negative, 67 milk samples were weak positive, 
109 milk samples were moderate positive and 127 milk samples were strong positive on 3% SFMT out of 823 samples. A 
total of 64 sub clinically positive milk samples on CMT were subjected for cytological examination and somatic cell count 
(SCC). The weak positive samples showed mean SCC value of 6.4±0.20; moderate positive samples with mean SCC of 
13.82±0.59 and strong positives with mean SCC of 45.82±1.29 respectively. The prevalence of subclinical and clinical 
mastitis in dairy cattle of Chittoor District was 34.86% and 11.97% respectively and the overall prevalence of mastitis in 
Chittoor district was 46.84%. 
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INTRODUCTION 
Mastitis continues to be a cases of significant economic loss to the dairy industry not only in India but also 
globally. Economic losses due to mastitis includes reduction in milk production (70%) premature culling 
(14%) veterinary expenses (9%) and discarded milk (7%) etc. [31].The annual economic losses due to 
bovine mastitis was estimated to be Rs.7165.51crores in India, out of which Rs.3014.35 crores (42.07%) 
has been attributed to clinical mastitis and Rs. 4151.16 crore loss (57.93%) has been attributed to 
subclinical mastitis [34]. Average decrease in milk yield due to clinical and subclinical mastitis was 
estimated to be 50% and 17.5% respectively. Losses due to mastitis may be higher in developing 
countries because of lack of standard mastitis control and prevention practices like pre and post 
antiseptic teat dipping and dry cow antibiotic therapy recommended by National Mastitis Council, USA. 
Mastitis is visually noticed in subclinical and clinical form [6]. In clinical form, alterations in milk 
appearance and composition, decreased milk production, inflammatory signs like swelling, redness and 
hard appearance of the udder with infected mammary quarters etc. Subclinical mastitis was the most 
common form of the disease, tends to persist in the hidden form resulting in elevated somatic cell count 
and decreased milk production. If it is neglected eventually lead to the development of clinical mastitis. 
Subclinical mastitis (SCM) was 15-40 times more prevalent than clinical form [40]. The cost of subclinical 
mastitis is very difficult to quantify, but experts opined that subclinical mastitis costs the average dairy 
farmer more than clinical mastitis. Approximately 70% of this cost was associated with a reduction in 
milk production and adverse milk quality. In India, subclinical mastitis in cows varies from (10–50%) 
than clinical mastitis (1–10%). The incidence was highest in Holstein Friesian and Jersey cows and lowest 
in local cattle and buffaloes [16].  
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Mastitis, an inflammation of the mammary gland, usually occurs primarily in response to intramammary 
bacterial infection. Occurrence of mastitis depends on the interaction of host, agent, and environmental 
factors. The intramammary infection may be caused by either contagious or environmental pathogens. 
Contagious pathogens live and multiply on and in the cow’s mammary gland and are transmitted from 
cow to cow primarily during the milking process. Major contagious mastitis pathogens include 
Staphylococcus aureus and Streptococcus agalactiae. Environmental pathogens reside in the environment 
where cows live. Major environmental mastitis pathogens include Streptococci like S.agalactiae and 
coliforms [32]. 
There are various diagnostic tests used to screen subclinical mastitis includes California mastitis test , 
white side test ,surf field  mastitis test, electrical conductivity of milk , chloride test ,somatic cell count etc. 
[49]. 
California mastitis test (CMT) is a simple indirect method that accurately predicts the inflammatory cell 
count in milk from individual quarters or in pooled milk samples [23]. In addition to CMT, Somatic cell 
count of milk samples was important in detecting the subclinical mastitis cases. The SCC was a measure 
used to count the milk secreting epithelial cells that have been shed from the lining of the gland and white 
blood cells that have entered the mammary glands in response to trauma or infection [2]. SCC is 
commonly used to predict the intramammary infections; therefore, it is termed as an important tool for 
determining the quality and milk hygiene in major mastitis control practices [43]. The leucocyte count 
was the basis for most indirect tests employed for diagnosis of udder infections. 
Surf field mastitis test : 
Mastitis, like any other inflammation in the body, causes a tremendous increase in the number of somatic 
cells in the milk. Among mastitis, subclinical form is more common than clinical. An early diagnosis of 
subclinical mastitis is necessary to prevent transmission of disease causing organisms in the herd. At 
present, CMT is the reliable test used to detect subclinical infection. But, as a innovative approach use of 
household detergent (3% Surf field mastitis)  and can be used for early detection of subclinical mastitis in 
field conditions [26]. 
 
MATERIAL AND METHODS 
Collection of samples  
Milk samples were collected randomly from organized, unorganized sectors in milch cattle from all the 
Mandals of Chittoor district during the period from November 2017 to July 2018. Milk samples were 
collected in10 ml sterile tubes with strict aseptic procedures. The udder was washed with 1% potassium 
permanganate solution and wiped with clean dry cloth or tissue paper. Teats and hands were disinfected 
with 70% alcohol and first few stripping were discarded and finally last milk was collected into sterile 
tubes and transported immediately to laboratory on ice. 
Screening of milk samples  
All the milk samples collected in milch animals from different Mandals of Chittoor District were 
categorized in to clinical and subclinical based on physical appearance and consistency. The abnormal 
milk samples with change in color and consistency visually were declared as clinical samples. The milk 
samples appeared to be normal visually were subjected to california mastitis test (CMT), surf field 
mastitis test (SFMT) and somatic cell count (SCC) to test the subclinical mastitis cases conventionally. 
California mastitis test : 
Milk samples were subjected to CMT as per the procedure given by Schalm & Noorlander [47] using CMT 
reagent. 
Procedure: 
About 2.0 ml of milk was drawn in to a plastic paddle with four cups (designed by DeLaval-India) from 
each quarter. To this, equal volumes of the CMT reagent was added, contents were stirred gently for 15 to 
20 sec in anticlock wise direction and reaction was observed until gel formation occurs. Based on the 
reaction, the results were graded as per Schalm et al., [47] as negative, (+1) = Weak positive, (+2) = 
Distinct positive, and (+3) = Strong positive respectively. 
Surf field Mastitis test:- 
The test was performed and scored as per the method described by Muhammad et al [22].  
Procedure 
About 2 ml milk was drawn from bottle into test cup and an 2 ml reagent was added. Mixing was 
accomplished by gentle circular motion of the paddle in a horizontal plane for few seconds. The reaction 
developed almost immediately with milk containing a high concentration of somatic cells. The peak of 
reaction was obtained within 30 seconds and immediately scored as negative, 1+, 2+ and 3+ basing on the 
formation of gel of varying degrees as per Muhammad et al., [22]. 
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Somatic Cell Count:- 
Somatic cell count of milk samples was important in detecting the sub clinical cases.  The SCC was 
measure  used to count the milk secretory epithelial cells that have been shed from the  lining of the gland 
and white blood cells that have entered the mammary glands in response to trauma  or infection [2, 3]. 
SCC is commonly used to predict the intramammary  infection , therefore it is termed as an important tool 
for determining the quality and milk hygiene in major mastitis control practices [45] . The leucocyte count 
was the basis for most indirect test employed for the diagnosis of udder infections . 
The total somatic cell count was estimated manually using modified Newman’s stain supplied by Himedia, 
as described by Kavitha et al. [17]. Milk was mixed thoroughly before testing. Ten microliter of milk was 
spread over 1 CM2 marked square area on a glass slide.  The milk smear was dried at room temperature 
and smear was stained with New mans’ modified stain as per the Himedia protocol guidelines.   
Cell count was made under oil immersion as per the procedure described   by Kavitha et al., [17]. Animal 
milk showing somatic cell count measure (0.05 ± to 5 ±0.1ual) above indicate positive to somatic cell 
count.  
Isolation of mastitis causing bacterial pathogens: 
Cultural examination of the milk samples was considered as the definitive diagnosis of intramammary 
infections. Identification of mastitis pathogens was generally performed by traditional culture methods 
followed by biochemical tests on bacterial isolates [32]. Conventional microbiological methods have been 
the gold standard for identification of bacteria from milk. Advantages associated with conventional 
culture methods are that viable bacteria can be identified as the causative agent of mastitis and 
antimicrobial susceptibilities provide information for selection of appropriate antimicrobial therapy. 
Hence the present work was aimed to study the status of clinical and subclinical mastitis cases using 
conventional methods and isolation of mastitis pathogens of bacterial origin. 
 Bacteriological culturing and identification of microorganism:- 
The samples were subjected to bacteriological study by streaking approximately 0.01 ml of milk samples 
on mannitol salt agar, blood agar, Macconkey’s agar, EMB agar media and plates were incubated under 
aerobic conditions at 370C for 48hrs. 
The staining and cellular morphology of organisms were assessed by microscopic examination of Gram’s 
stained smears. The bacteria isolated were identified on the basis of their cultural, morphological and 
biochemical characters as per the method [8, 27]. 
 
RESULTS 
During the period under study out of  935 milk samples from lactating animals 112 (11.97%) were 
positive for clinical mastitis based on their physical appearance the change in color & consistency .A total 
of 326 (34.86%) milk samples were positive for subclinical mastitis on conventional screening tests like 
CMT,SFMT &SCC etc. The overall prevalence of both clinical & Subclinical mastitis in dairy cattle of 
Chittoor district was 46.84%. (Table-1) 
California mastitis Test (CMT) 
Of 823 milk samples tested by CMT reagent, 497 Milk samples were negative on california mastitis test 
with a score 1+ (only precipitate formed, but no gel formation), followed by 116 milk samples with a 
positive score 2+ (thick precipitate with gel formation towards the centre of the paddle) and 140 milk 
samples with positive score of 3+ 9 distinct formed and adhered to the bottom of the paddle (Fig.1) 
respectively (table. 2). 
Surf field Mastitis test (SFMT) 
A total of 823 apparently normal milk samples were subjected to surf field mastitis test. Out of 823 milk 
samples tested by SFMT reagent, 520 milk samples were negative on surf field mastitis test and 67 milk 
samples were showing 1+ (weak positive), and 109 milk samples were showing 2+(moderate positive) 
and 127 milk samples were showing 3+ (strong positive) SFMT grade reactions respectively. The grading 
was done based on the formation of gel and the results were presented (Table -3). 
Somatic Cell Count (SCC) 
A total of only 64 CMT positive milk samples with grades 1+, 2+, 3+ were subjected for somatic cell count. 
Out of 64 milk  samples,  18  samples  were  showing SCC value of  6.41± 0.20  with  weak  positivity 
followed  by  moderate SCC value of 13.82 ± 0.59 and SCC value of 45.82 ±1.29 with strong positivity (Fig. 
2, 3, & 4: Table.4). 
Conventional Culture methods 
A total of 438 positive milk samples were subjected for cultural isolation and identification. Out of 438 
samples, 86.98% were Staphylococci and 2.055% were E.coli respectively (Table. 5). 
Cultural isolation 

Shabaz et al 



RJCES Vol 8 [2] April  2020                     47 | P a g e      © 2020 AELS, INDIA 

Mannitol salt agar medium:   
On Mannitol salt agar, 271 isolates produced yellow color with round glistening colonies of coagulase 
positive Staphylococcus aureus followed by 110 samples of coagulase negative with pink colour colonies 
(Fig.5) 
Maconkey’s agar medium:- 
On Maconkey’s agar medium, 9 isolates showed pink color colonies indicative of gram negative bacteria 
(fig.6). 
Eosin methylene blue agar medium:- 
All the 9 isolates which were positive on maconkey’s agar and further showed characteristic metallic 
sheen colonies on EMB, indicative of E. coli (fig.7). 
Blood agar Medium:- 
On blood agar medium, all the 271 gram positive isolates showed hemolytic activity indicative of S.aureus 
(fig.8). 
Identification 
Grams staining 
Colonies from Mannitol salt agar & Blood agar on gram staining revealed characteristic bunch of grapes of  
S.aureus ( Fig.9). Colonies from EMB agar and Macconkey agar revealed small medium sized rods of E.coli 
(Fig.10) 
Biochemical tests 
Catalase & oxidase test 
381 staphylococcal isolates showed positive reaction on catalase test and negative reaction on oxidase 
test (Fig.11 & Fig.12) 
Coagulase test: 
Out of 381 staphylococcal isolates, 71.12% (271/381) were coagulase positive with fibrin clot formation 
and 28.87% (110/381) were coagulase negative with no clot formation. (Table.6 & fig.13) 
IMVIC tests 
All the gram negative isolates (9) were positive for indole test showing red color ring at the top and 
positive for methyl red test showing red color formation in the culture tube (fig.14). 

 
Table 1: Details of   the   milk samples collected for screening of subclinical & clinical mastitis cases in Chittoor district 

S.no Name of the 
mandal 

Name of the village No. of milk samples 
collected for screening 

No.positive’s 
for  Subclinical 

Mastitis 

No. positive’s for 
Clinical Mastitis 

1. Chandragiri AG palli 25 6 2 
2. Tirupati (rural) Peruru 36 9 2 
3. Tirupati (urban) Tirupati 41 19 5 
4. Yerpedu Penumallam, R.V.Kandriga 20 10 2 
5. Renigunta Thumanagunta, 

Anamanasapalle. 
15 7 3 

6. Yerravaripalem Madatavaripalle, 
Naribailu, Konganavaripalli 

12 4 1 

7. Rompicherla Chalavaripalle, Uravapalli, 
Nagirimadugupalli 

15 7 2 

8. Piler Piler, 
Bodumaluvaripalli 

16 8 3 

9. Kalkada Yerraihgaripalle 13 6 2 
10. Kalikiri Kurakulapalle 14 5 2 
11. Pakala Totapalli, Mogarala 11 6 1 
12. Pulicherla Kothapeta, Velavaripalli 13 5 2 
13. K.V.palli Sankenpalli, Chetivaripalli 17 6 1 
14. Chinnagotigallu Chinagotigallu 10 4 2 
15. Ramachandrapuram Sorakailapalem 38 7 2 
16. Puthalapattu Puthalapattu 11 4 2 
17. Irala Chellavaripalle, Reddivaripalli 12 5 2 
18. Palasamudram Palasamudram 14 4 1 
19. Penumuru Punepalli, Satambakam 13 5 2 
20. Gudipala Gudipala 12 6 2 
21. Yadamari Maddireddigaripalle 13 5 2 
22. Chittoor Kokavandlauru 12 7 1 
23. Gangavaram Gangavaram 14 5 2 
24. Palamner Palamner 11 4 2 
25. Tavanampalle Gajulapalle 12 6 2 
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Table 2: Grades of CMT reaction (n=823) 
S.No CMT reaction 

score 
No. of. milk samples  

showing CMT reaction 
Percentage

1. - 497 53.2 
2. + 70 8.50 
3 ++ 116 14.09 
4. +++ 140 17.01 

Table 3: Grades of SFMT reaction (n= 823) 
S.No SFMT reaction score No. of milk samples showing SFMT 

reaction 
1. - 520 
2. + 67 
3. ++ 109 
4. +++ 127 

 
Table 4: Mean SCC of subclinical mastitis cases 

 
S.NO 

 
CMT score 

Subclinical mastitis 
No. of animals examined SCC (x105/ml) 

1. 1+ 18 6.41 ± 0.20 
2. 2+ 17 13.82 ± 0.59 
3. 3+ 29 45.82 ± 1.29 

 
Table 5: Details of organisms isolated in conventional culture methods 

 
S.No 

No.of samples 
screened 

Organisms isolated 
Staphylococci spp. E.coli Percentage 

1. 438 381 
(86.98%) 

9 
(2.05%) 

89.04 

 
Table 6 : Details of CoPS and CoNS isolates in conventional culture methods 

S.No No. of samples screened Percentage of CoPS Percentage of CoNS 
1. 381 271 

(71.12%) 
110 

(28.87%) 
 
 
 

 
Fig. 1: CMT: Top right cup showing moderate positive result (thick precipitate with gel formation) 

with CMT, and remaining cups showing negative result. 
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Fig. 2: SCC: Microscopic picture showing limited number of somatic cells in CMT (1+) grade milk. 

 

Fig. 3: SCC: Microscopic picture showing limited number of somatic cells in CMT (2+) grade 
milk. 

 

 
Fig. 4: SCC: Microscopic picture showing increased number of somatic cells in CMT (3+) grade 

milk. 
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Fig. 5: Mannitol salt agar showing yellow color colonies of CoPS (top) and CoNS with pink color 

colonies (bottom). 
 

 
Fig. 6: MacConkey’s agar showing lactose fermenting pink color colonies of E.coli in conventional culture 

methods. 

 
Fig. 7: EMB agar showing characteristic metallic sheen of E.coli 
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Fig. 8: Hemolytic colonies of S. aureus on Blood agar in conventional culture methods. 

 

 
Fig. 9: Microscopic picture of gram stained smear of S.aureus showing characteristic bunch of 

grapes. 

 
Fig. 10: Microscopic picture of gram stained smear of E.coli showing pink color rods 
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Fig -11                                                               Fig- 12 

Fig. 11: Catalase test for Staphylococcal isolates showing left (positive) and right (negative). 
Fig. 12: Oxidase test for Staphylococcal isolates showing left negative with no color change and 

right positive (control). 
 

 

 
Fig. 13: Tube coagulase test for Staphylococcal isolates showing left negative and right positive with fibrin 

clot formation. 

 
Fig. 14: IMVIC pattern ++-- indicative of E.coli 

           
DISCUSSION 
Globally, mastitis is the most common contagious disease affecting dairy cows and important economic 
disease of the dairy industry. Conventional common methods for screening intramammmary infections 
are California mastitis test, somatic cell count  etc. Recently, surffield mastitis test is a rapid innovative 
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approach for early detection of subclinical mastitis with less expensive cost in field conditions [24]. 
However, conventional microbiological isolation methods have been the gold standard for identification 
of bacterial pathogens in milk.  
During the study, the occurrence of clinical mastitis in dairy cattle was reported to be 11.97% based on 
change in color and consistency of milk visually which was also reported by Biffa et al., [7] from Southern 
Ethiopia with 11.9%, Sayed et al., [46] from Egypt with 13.3% and Chisty et al., [9] from Pakistan with 
16.72% occurrences respectively. Unhygienic milking practices and indiscriminate usage of antibiotics 
might be the reasons for the prevalence of clinical mastitis during the present study. Similarly the 
occurrence of subclinical mastitis in dairy cattle of Chittoor district was recorded as 34.86% respectively 
based on CMT results. These results are in accordance with the early reports of Maheshwari et al., [29] 
from Madhya Pradesh, Sanothran et al., [51] from Srilanka with 43.4%, Khanal and Pandit (2013) from 
Nepal with 46.1%, Sudhan et al.,[42] from Jammu and Kashmir with 43.33%, Kayesh et al., (2014) from 
Bangladesh with 29%, Islam et al., (2011) with 27.18% occurrence from Bangladesh. On contrary, higher 
incidences of subclinical mastitis were recorded by Mpatswenumugabo et al., [30] from Rwanda with 
50.4%, Rahaman et al., [35] from Bangladesh with 51.3%, Mir et al., [28] from Punjab with 57.80%, Sayed 
et al., [46] from Egypt with 56.3%, Harirni and Sumathi, [13] from Karnataka with 75%, Othman and 
Bahaman, [33] from Malaysia with 75-95%, Kasozi et al., [20] from Uganda with 87.9%. The higher 
occurrence of subclinical mastitis during the study might be due to various environmental factors like 
season, climate with bad farm managemental practices and improper implementation of control 
measures. An 46.84% occurrence of mastitis (subclinical and clinical) was recorded during the study and 
was similar to the observations made by Chisty et al., [9] with a occurrence of 47.58% in dairy cattle of 
Pakistan.  
Though various indirect tests were available for the diagnosis of mastitis, most of them were not 
applicable at field level. CMT is a sensitive, rapid, reliable and inexpensive method for detection of 
inflammatory cell counts in the milk. Under the study, out of 823 milk samples screened, 326 samples 
were found positive for subclinical mastitis with 140 (17.01%) strong positive followed by 116 
(14.09%)moderate positive and 70 (8.50%) weak positive and remaining 497 (53.24%) samples were 
negative by CMT. California mastitis test is considered as an important diagnostic tool to detect 
subclinical mastitis as it is can be performed in field conditions. Ramachandraiah et al., [36] reported that 
CMT was satisfactory for the diagnosis of subclinical mastitis. Islam et al., [14] reported that california 
mastitis test is better in detecting subclinical mastitis among the other indirect tests. Further, Sharma et 
al., [44] also reported that california mastitis test was the most accurate reliable diagnostic method and 
Al-edany et al., [1] stated that the california mastitis test was the best one in detecting cases of subclinical 
mastitis. 
Based on SFMT results in the present study, the occurrence of subclinical mastitis was 32.4% and it was 
correlating with the earlier reports of Khan and Muhammad, [21] from Pakistan with 36% and Bachaya et 
al., [4] from Pakistan with 36%. On contrary, higher incidence of subclinical mastitis with SFMT 
were recorded  by  Dasohari  et  al.,  [11]  from  Telangana  with  55.15%,  Shahid  et al.,[50] with 56.8%, 
Jena et al. [15] from Rajasthan with 63.64%, Muhammad et al. [24] from Pakistan with 72.82% 
respectively. However, our present study reported that the surf field mastitis test was considered to be 
easy, most, simple, rapid test to screen the subclinical mastitis equally with california mastitis test in the 
field conditions. 
The leucocyte count, used as an indicator for degree of inflammation of udder and it was the basis for 
most indirect tests. Somatic cell count plays an important role in protecting the mammary gland against 
the infectious diseases. When infection starts, a large amount of neutrophils were migrated from blood 
stream via, diapedesis in to the milk and account for more than 90% of the somatic cell count [37] and 
weak recruitment of neutrophils at the site of infection was also believed to have resulted in higher 
susceptibility to mastitis [38]. In the present study somatic cell count of more than 2, 00,000/- cells/ml 
was considered as positive for subclinical mastitis [41]. Somatic cell count was increased both in clinical 
and subclinical cases of mastitis when compared to healthy animals during the period of study and it was 
correlating with the results of Miller et al.,[25]. Similarly, Sorane et al., [43] reported that the positive 
diagnosis was confirmed by the increased number of somatic cells present in the milk. Hence, in our study 
SCC was found to be one of the accurate screening tests for the diagnosis of clinical and subclinical 
mastitis. 
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Conventional culture methods 
During the study with 438 milk samples, cultural isolation yielded (86.98%) of Staphylococci followed by 
2.05% E. coli. S. aureus is an important cause of contagious mastitis responsible for udder infections in 
dairy herds. In the present study, Staphylococcal species was the major pathogen causing mastitis with 
high incidence followed by E.coli which was in accordance with other reports of Sumati et al., [48] and 
Tufani et al., [53]. Similarly the reports from other parts of the country like Das et al., [10] and Bhanot et 
al.,[5] also indicated the higher incidence of Staphylococcus. The higher incidence of Staphylococcus 
during  the study indicated the unhygienic milking hands and practices as Staphylococci mainly spread 
during milking via milkers hands [3]. Further, this might also be due to harbouring organisms on the skin 
of the udder, teat which acts as reservoir for the infection, Spencer and Lasmanis, [39]; Davidson, [12]. 
Among the gram positive Staphylococci, in the present study high incidence of coagulase positive 
Staphylococci was reported to be 71.12% (271) compared to the coagulase negative Staphylococci of 
28.27% (110). This is because, S. aureus was found to be a common cause of contagious bovine mastitis 
and it was due to lack of proper milking and control precautions like pre and post dipping measures.  
Similarly in the present work, among gram negative bacteria, major pathogens isolated were E. coli 
(2.05%) and this could be due to damp environmental conditions and lack of proper milking methods and 
also managemental practices. Among gram negative bacteria, the prevalence of E. coli was an indicator of 
poor hygienic practices in dairy environment, as these organisms originate from the cow’s environment 
and infect the udder through the teat canal. Contamination of end of the teat is a major predisposing 
factor in the development of environmental mastitis [2]. 
 
CONCLUSION 
In conclusion, the present work was initiated in Chittoor District, with an objective of detection of 
subclinical and clinical mastitis cases and to identify the etiological agents causing mastitis. The present 
results has demonstrated the prevalence of subclinical and clinical mastitis in the District. During our 
study, 3% surf field mastitis test was found to be simple, easy, rapid and most economical to detect 
subclinical mastitis cases in the field on far with California mastitis test.  
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