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in the coastal region of India. Identification of predisposing 
factors and bringing managemental interventions will help 
to reduce the economic loss to farmers and help to reduce 
antibiotic use in dairy farming. Hence the present research 
was carried out to identify the prevalence of SCM in small 
backyard and large dairy farms in coastal districts of Goa, 

in t R o d u C t i o n

Mastitis, the inflammation of udder tissue is one of the 
most expensive diseases of dairy animals (Bardhan, 

2013).  Subclinical mastitis (SCM) characterized by a low 
level of persistent inflammation and reduced milk yield, 
forms the major proportion of mastitis and contributes to 
the major share of economic loss (Birhanu et al., 2017). As 
the SCM is not easily detected, affected animals remain 
untreated for prolonged periods, leading to a persistent loss 
in milk production and affecting fertility and hence causing 
economic losses in dairy farming (Fernandes et al., 2021). 
Although, incidences of SCM are reported from dairy herds 
in different parts of the country little information is available 
on its prevalence in dairy herds in the west coastal region 
of India. The occurrence of mastitis highly depends upon 
climatic and housing conditions, management practices, type 
of breed, stage of lactation, and awareness of dairy farmers 
about the disease. The west coast of India has a warm humid 
climate and a heavy rainfall pattern with a long rainy season 
from June to November. The animal housing conditions and 
dairy breeds maintained vary among different regions of the 
country. Though a few studies have reported the prevalence 
of SCM in different regions of India, there are no in-depth 
studies on the prevalence and associated risk factors of SCM 
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ab s t R aC t
Mastitis is one of the most expensive diseases of dairy animals and subclinical mastitis occupies the major proportion of mastitis. 
Prevalence of mastitis is highly dependent upon type of breed, climatic and housing conditions, management practices, stage of 
lactation, etc. and hence a study was conducted to screen the prevalence of subclinical mastitis (SCM), associated risk factors, and 
prevalent pathogens in small backyard and large organized dairy units in four districts in the west coast of India. A total of 240 cattle 
were screened for subclinical mastitis and milk samples from SCM cases were screened for the presence of major mastitis-associated 
pathogens.  Information on managemental practices was collected and risk factors were analyzed statistically. The prevalence of clinical 
and subclinical mastitis was 9.93% (27/272) and 30.83% (74/240), respectively. Staphylococcus aureus, coagulase-negative Staphylococci, 
E coli, and Bacillus spp. were the major pathogens isolated from SCM cases. The study revealed that SCM is highly prevalent in dairy 
farms of coastal districts and higher in crossbred than the indigenous cattle. The absence of regular shed cleaning and the use of milking 
machines were significantly associated with higher SCM prevalence. Post-milking iodine teat dip was carried out by 27.5% and 88.89% 
of the small and large farmers and none of the farmers had adopted dry cow therapy. Around 10.0% of small farmers and 77.78% of the 
large farmers used milking machines. The high prevalence of SCM shows the need for active surveillance programs and the application 
of preventive measures in the area.
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Kerala, and Maharashtra, and the associated risk factors and 
major SCM-associated bacterial pathogens. 

mat e R i a l s a n d me t h o d s
Study Area and Sampling
Randomly 10 numbers each of small backyard dairy farmers 
(maintaining a dairy unit of 3 to 10 cattle located adjacent 
to residential houses), the members of Dairy Cooperative 
Societies of South Goa, North Goa, Kozhikode, and Ratnagiri 
districts, and 9 large dairy farmers (having more than 25 cows 
and sheltered in organized commercial farms and Goshalas) 
in the North Goa district were selected for milk sampling 
and survey. The information on various parameters about 
animal, herd, and management practices was collected 
using a semi-structured questionnaire from the owner or 
farm attendant. A total of 272 lactating cows including 176 
from 40 small backyard dairy farms and 96 from 9 large 
organized farms from 4 districts (North Goa, South Goa, 
Ratnagiri, and Kozhikode) were screened for mastitis. The 
breeds maintained by the farmers were grouped into two 
types, the crossbreds of Jersey and HF, and the indigenous 
Gir, Sahiwal, Deoni, and local non-descript cows. 

Screening for Mastitis and Sample Collection
Overall, 272 animals were examined, 27 animals were found 
suffering from clinical mastitis (CM) and 240 healthy animals 
for which all information could be collected were further 
screened for SCM with the California Mastitis Test (CMT) 
kit (DeLaval, USA) as per the manufacturer’s instruction. A 
quarter was considered as CMT positive if it had a score of 
≥2+ and a cow was defined as CMT-positive when it had at 
least 1 quarter with a CMT-positive score of ≥2+. From the 
CMT-positive animals, 5 mL of milk was collected aseptically 
from each quarter and was pooled and transported in ice to 
the laboratory for microbial isolation. 

Milk Culturing
About one mL of composite milk sample collected from SCM-
positive cows was added into 9 mL of BHI broth and incubated 
at 37°C for 24 h. Cultures showing turbidity were inoculated 
in selective media for Coliforms (MacConkey agar), Bacillus 
spp. (Bacillus cereus agar), and Staphylococcus spp. (Mannitol 
salt agar) at 37°C for 24 h. Pure colonies were inoculated 
in BHI broth before proceeding for further tests. Cultures 

were subjected to biochemical tests and were confirmed by 
genus-specific PCR targeting gap gene for Staphylococcus 
(Yugueros et al., 2000) and E coli was confirmed by PCR 
targeting E coli Alanine Racemase (ecalr) gene (Yokoigawa 
et al., 1999). The Bacillus genus was identified by colony 
characteristics, Gram staining, and biochemical tests.

Statistical Analysis
The data was statistically analyzed by using PROC MEANS 
and PROC FREQ of SAS (2012) version 9.2. The possible 
association between the prevalence of SCM and risk factors 
was determined by a Chi-square test. Values were considered 
significant at p<0.05.

Re s u lts a n d di s C u s s i o n

The overall prevalence of clinical mastitis was 9.93% (27 /272), 
The CMT screening test of the remaining animals showed 
that 30.83% (74/240) cows and 21.88% (210/946) quarters 
examined were positive for subclinical mastitis, whereas 
Bangar et al. (2015) and Krishnamoorthy et al. (2021) reported 
higher prevalence of 46.35% and 45.00%, respectively.  A 
higher prevalence of SCM ranging from 43.33 to 67.27% and 
30.73% to 39.55% on animal and quarter basis, respectively, 
has been reported from different regions of India (Sudhan et 
al., 2005; Hegde et al., 2013; Mir et al., 2014; Jena et al., 2015). 
Similar to the present study, SCM prevalence of 31.4% and 
34.2% was reported in the cattle population of coastal regions 
in Malaysia and Bangladesh, respectively (Saeed et al., 2022; 
Islam et al., 2019). The highest proportion of the SCM-affected 
cattle (40.54%, 30/74) had all 4 quarters affected followed 
by 27.03% (20/74) having 2 quarters affected, 17.57% (13/74) 
having 3 quarters affected and only 14.86% (11/74) had one 
quarter affected with SCM.

The managemental practices followed in two different 
types of farms, viz., small backyard and large farms were 
found to be highly different. In small farms, animals were 
taken care of by family members, whereas activities in large 
farms were attended by hired labourers. Maintenance of 
shed hygiene by proper cleaning and washing was done in 
90.0% and 88.89% of the small and large farms, respectively 
(Table 1). The study revealed that 88.89% of the large farmers 
followed practices like pre-milking udder wash, use of post-
milking teat dip, and proper shed cleaning and washing, 
whereas among small farmers, 90.0% were following udder 

Table 1: Management practices followed on the small and large dairy farms

Management practices
Small farms (40) Large farms (9)

Number Percent Number Percent

Maintenance of shed hygiene 36 90.00 8 88.89

Pre-milking udder wash 36 90.00 8 88.89

Post-milking teat dip 11 27.50 8 88.89

Use of machine milking 4 10.00 7 77.78
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washing and proper shed cleaning, and only 27.5% used post-
milking teat dip. None of the farmers used dry cow therapy to 
prevent mastitis. Around 10.0% of small farmers and 77.78% 
of the large farmers used milking machines.

The association between the presence or absence of 
various risk factors and the prevalence of SCM among the 
animals studied is presented in Table 2. A significantly 
(p<0.025) higher (34.62%) prevalence of SCM was observed 
in crossbred cows as compared to indigenous cows (18.96%). 
Similar to the present finding higher prevalence among 
crossbred cows than that of indigenous cows was reported 
in earlier studies (Sharma et al., 2018, 2023). A significantly 
(p<0.017) lower (29.44%) prevalence of SCM was observed in 
farms with regular washing and cleaning sheds as compared 
to farms without this practice (66.67%), and also with the 
practice of hand milking than machine milking (22.97% Vs. 
43.47%; p<0.001). However, no statistically significant (p>0.05) 
difference was found in the prevalence of SCM among two 
farm types, viz. small backyard (28.57%) and large farms 
(34.88%), and between two farming systems, viz. intensive 
(27.98%) and semi-grazing (37.50%). This shows that SCM is a 
matter of equal concern in both intensive and semi-grazing-
type farming systems and small and large farms. 

The prevalence of SCM was 33.06% and 28.45%, 
respectively, in cows with and without the use of post-
milking iodine teat dips, which was also not statistically 
significant. Similar to the present results, association of 
teat dip with higher SCM prevalence was reported in some 
earlier studies (Khasanah et al., 2021; Navaneethan et al., 

2023), while Busato et al. (2000) did not find significant 
association. Teat dipping was reported to be protective 
against SCM by Ramirez et al. (2014)), but was not equally 
efficient against all bacterial pathogens (Smith and Hogan, 
1993; Osteras et al., 2008).

Furthermore, no significant differences were found 
among groups with and without the use of floor rubber 
mats (35.87 vs. 27.70%), pre-milking udder wash (30.17 vs. 
50.00%), and farms with or without proper cement flooring 
and drainage (29.95 vs. 33.96%). The west coastal region has a 
hot humid climate throughout the year with a high rainfall. In 
these weather conditions, lack of regular cleaning can easily 
lead to the build-up of bacterial population on the animal 
body and shed premises increasing the chance of getting 
mastitis. The results show that the incidence of SCM depends 
on a variety of factors, mainly maintaining udder health and 
hygiene in individual cows and farm practices. Poor sanitation 
and hygiene are the foremost causes of SCM in dairy animals 
(Sinha et al., 2014).

The bacterial culture study showed that out of 74 
cultured composite milk samples from SCM-affected 
cattle, 57 samples (77.03%) showed positive bacterial 
isolation. Bacterial colonies were identified by Gram 
staining, biochemical tests and confirmed by PCR. Multiple 
bacterial pathogens were isolated from 22 of 57 (38.60%) 
samples. The study could isolate 80 bacterial isolates. PCR 
amplification produced a 900 bp product of gap gene in 
case of Staphylococcus spp. and 360 bp product of Ecalr 
gene in case of E coli (Fig. 1, 2).  

Table 2: Association between the risk factors and incidence of SCM (n=240)

Risk Factor Levels Number of cows SCM positivity % (95% CI) p-value

Breed type*
Crossbred 182 34.62

0.025
Indigenous 58 18.96

Farm type
Small/backyard  154 28.57

0.18
Large 86 34.88

Farming system
Intensive 168 27.98

0.14
Semi grazing 72 37.50

Milking type**
Hand milking 148 22.97

0.001
Machine milking 92 43.47

Washing the udder 
before milking

Yes 232 30.17
0.23

No 8 50.00

Use of post-milking 
iodine teat dip

Yes 124    33.06
0.44

No 116 28.45

Regular washing and 
cleaning shed*

Yes 231 29.44
0.017

No 9 66.67

Use of Rubber mat
Yes 92 35.87

0.18
no 148 27.70

Proper cement flooring 
& drainage

Yes 187 29.95
0.08

no 53 33.96

*p<0.05, **p<0.01 between levels
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Fig. 1:  PCR amplification of ecalr gene of E coli (360 bp), Lane M,  
100 bp ladder, 1 to 3 negative, 4 to 7 E coli samples

Fig. 2:  PCR amplification of gap gene of Staphylococcus genus  
(900 bp), Lane M, 1 kb DNA Ladder, 1 to 8 samples, lane 4 is negative. 

Among the bacterial pathogens targeted, the most 
isolated pathogen was Staphylococcus spp. (66.21%) followed 
by CNS (45.94 %), Enterobacteriaceae (24.32%), S. aureus 
(20.27%), Bacillus sp. (17.56%) and E coli (14.86%). Earlier 
studies also showed that Staphylococcus was the most 
prevalent bacterial pathogen isolated (Harini and Sumathi, 
2011; Hegde et al., 2013; Birhanu et al., 2017), and a similar 
prevalence of S. aureus was reported by others (Chung et al., 
2021; Saeed et al., 2022). Least prevalence of E coli was noticed 
identical to previous reports by various workers (Harini and 
Sumathi, 2011; Hegde et al., 2013; Bhandari et al., 2021). The 
present study showed a prevalence of Bacillus spp., which is 
less than that reported by Chung et al. (2021) and higher than 
that of Harini and Sumathi (2011). 

Table 3: Percent positivity of samples for bacterial pathogen (n=74)

 Pathogen isolated No of isolates (%)

Staphylococcus sp. 49 (66.21)

S. aureus 15 (20.27)

CNS 34 (45.94)

Enterobacteriaceae 18 (24.32)

E coli 11 (14.86)

Bacillus sp. 13 (17.56)

Co n C lu s i o n

In conclusion, the findings from the study revealed that 
subclinical mastitis is highly prevalent in dairy farms of 
coastal states and is associated with bacterial infection more 
frequently of Staphylococcus sp., and to a lesser extent of E coli 
and Bacillus, sp. A significant association was found between 
SCM prevalence and factors like breed, regular cleaning of 
the shed, and use of the milking machine. However, only 
27.5% and 10% of small farmers practiced post-milking teat 
dips and used machine milking, while frequency of other 
practices were almost the same in both small and large farms.

aC k n ow l e d g e m e n t

Authors are thankful to Director, ICAR-CCARI, Goa, for 
providing funding and all required facilities for carrying out 
this work. 

Re f e R e n C e s
Bangar, Y.C., Singh, B., Dohare, A.K., & Verma, M.R. (2015). A 

systematic review and meta-analysis of prevalence of 
subclinical mastitis in dairy cows in India. Tropical Animal Health 
& Production, 47, 291-297.

Bardhan, D. (2013). Economic losses due to clinical mastitis in 
organized dairy farms. Indian Journal of Dairy Science, 66(2), 
168-172.

Bhandari, S., Subedi, D., Tiwari, B.B., Shrestha, P., Shah, S., & 
Al-Mustapha, A.I. (2021). Prevalence and risk factors for 
multidrug-resistant Escherichia coli isolated from subclinical 
mastitis in the western Chitwan region of Nepal. Journal of 
Dairy Science, 104(12), 12765-12772.

Birhanu, M., Leta, S., Mamo, G., & Tesfaye, S. (2017). Prevalence of 
bovine subclinical mastitis and isolation of its major causes in 
Bishoftu Town, Ethiopia. BMC Research Notes, 10, 1-6.

Busato, A., Trachsel, P., Schällibaum, M. & Blum, J.W. (2000). Udder 
health and risk factors for subclinical mastitis in organic dairy 
farms in Switzerland. Preventive veterinary medicine, 44(3-4), 
205-220.

Chung, L.K., Sahibzada, S., Annandale, H.C., Robertson, I.D., 
Waichigo, F.W., Tufail, M.S., & Aleri, J.A. (2021). Bacterial 
pathogens associated with clinical and subclinical mastitis in 
a Mediterranean pasture-based dairy production system of 
Australia. Research in Veterinary Science, 141, 103-109.

Fernandes, L., Guimaraes, I., Noyes, N.R., Caixeta, L.S., & Machado, 
V.S. (2021). Effect of subclinical mastitis detected in the first 
month of lactation on somatic cell count linear scores, milk 



Prevalence of Subclinical Mastitis, Associated Risk Factors and Pathogens in Dairy Cattle of West Coastal India

The Indian Journal of Veterinary Sciences and Biotechnology, Volume 20 Issue 5 (September-October 2024) 101

yield, fertility, and culling of dairy cows in certified organic 
herds. Journal of Dairy Science, 104(2), 2140-2150.

Harini, H., & Sumathi, B.R. (2011). Screening of bovine milk samples 
for sub-clinical mastitis and antibiogram of bacterial isolates. 
Veterinary World, 4(8), 358-359.

Hegde, R., Isloor, S., Prabhu, K.N., Shome, B.R., Rathnamma, D., 
Suryanarayana, V.V.S., Yatiraj, S., Prasad, C.R., Krishnaveni, N., 
Sundareshan, S., & Akhila, D.S. (2013). Incidence of subclinical 
mastitis and prevalence of major mastitis pathogens in 
organized farms and unorganized sectors. Indian Journal of 
Microbiology, 53, 315-320.

Islam, S., Barua, S.R., Islam, A., Moni, S.P., Uddin, H., Ferdous, J., 
Rahman, M.K., Hassan, M.M., Rahman, A.A., & Chawdhury, 
S. (2019). Epidemiology of sub-clinical mastitis in dairy cows 
in urban areas of Chittagong, Bangladesh. Turkish Journal of 
Agriculture, Food Science and Technology, 7(6), 845-850.

Jena, B., Pagrut, N.K., Sahoo, A., & Ahmed, A. (2015). Subclinical 
bovine mastitis in rural, peri-urban and suburban regions of 
Jaipur district of Rajasthan, Indian Journal of Animal Research, 
5(1), 175-182.

Khasanah, H., Setyawan, H.B., Yulianto, R., & Widianingrum, D.C. 
(2021). Subclinical mastitis: Prevalence and risk factors in dairy 
cows in East Java, Indonesia. Veterinary World, 14(8), 2102- 2108.

Krishnamoorthy, P., Goudar, A.L., Suresh, K.P., & Roy, P. (2021). Global 
and countrywide prevalence of subclinical and clinical mastitis 
in dairy cattle & buffaloes by systematic review and meta-
analysis. Research in Veterinary Science, 136, 561-586.

Mir, A.Q., Bansal, B.K., & Gupta, D.K. (2014). Subclinical mastitis in 
machine milked dairy farms in Punjab: Prevalence, distribution 
of bacteria and current antibiogram. Veterinary World, 7(5), 
291-294.

Navaneethan, R., Saravanan, S., & Suresh, P. (2023). Causal 
association of epidemiological factors with the incidence of 
bovine clinical and subclinical mastitis. Indian Journal of Animal 
Health, 62(1), 1-8.

Osteras, O., Whist, A.C., & Solverod, L. (2008). The influence of iodine 
teat dipping and an external teat sealant in heifers on bacterial 
isolation from quarter milk culture obtained post-calving. 
Livestock Science, 119(1-3), 129-136.

Ramirez, N.F., Keefe, G., Dohoo, I., Sanchez, J., Arroyave, O., Ceron, 
J., Jaramillo, M., & Palacio, L.G. (2014). Herd-and cow-level risk 
factors associated with subclinical mastitis in dairy farms from 
the high plains of the northern Antioquia, Colombia. Journal 
of Dairy Science, 97(7), 4141-4150.

Saeed, S.I., Mat Yazid, K.A., Hashimy, H.A., Dzulkifli, S.K., Nordin, F., 
Nik Him, N.A., Omar, M.F.F.B., Aklilu, E., Mohamad, M., Zalati, 
C.W.S., & Kamaruzzaman, N.F. (2022). Prevalence, antimicrobial 
resistance, and characterization of Staphylococcus aureus 
isolated from subclinical bovine mastitis in East Coast Malaysia. 
Animals, 12(13), 1680, p1-11.

SAS (2012). SAS/STAT. User’s Guide, Version 9.2, 4th ed. Vol. 1. SAS 
Institute, Cary, NC.     

Sharma, D., Kaniamuthan, S., Manimaran, A., Kumaresan, A., Sivaram, 
M., Rajendran, D., Wankhade, P.R., Sejian, V., & Banu, S. (2023). 
Seasonal, physiological and bacteriological risk factors for 
subclinical mastitis in dairy cows maintained under different 
farming conditions. Journal of Dairy Research, 90(2), 164-172.

Sharma R., Ashutosh M., Pandita, S., Yadav, P.S., & Parkunan, T., (2018). 
Quarter-wise prevalence of subclinical mastitis in crossbred 
cows. Indian Journal of Animal Research, 52(1), 116-120

Sinha, M.K., Thombare, N.N., & Mondal, B. (2014). Subclinical mastitis 
in dairy animals: incidence, economics, and predisposing 
factors. The Scientific World Journal, 523984. https://doi.
org/10.1155/2014/523984.

Smith, K.L., & Hogan, J.S. (1993). Environmental mastitis. Veterinary 
Clinics of North America: Food Animal Practice, 9(3), 489-498.

Sudhan, N.A., Singh, R., Singh, M., & Soodan, J.S. (2005). Studies 
on prevalence, etiology and diagnosis of subclinical mastitis 
among crossbred cows. Indian Journal of Animal Research, 
39(2), 127-130.

Yokoigawa, K., Inoue, K., Okubo, Y., & Kawai, H. (1999). Primers for 
amplifying an alanine racemase gene fragment to detect E. 
coli strains in foods.  Journal of Food Science, 64(4), 571-575.

Yugueros, J., Temprano, A., Berzal, B., Sánchez, M., Hernanz, 
C., Luengo, J.M., & Naharro, G. (2000). Glyceraldehyde-3-
phosphate dehydrogenase-encoding gene as a useful 
taxonomic tool for Staphylococcus spp. Journal of Clinical 
Microbiology, 38(12), 4351-4355. 




