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Abstract

Present study was conducted for the detection of the prevalence and risk factors of sub-clinical mastitis in crossbred (Friesian cross and Sahiwal cross) cows of Jhenidah and Barisal district. A total number of 1196 quarters milk samples from 300 cows were tested by CMT kit, among them 164 quarters from 104 cows were positive for CMT. On the basis of CMT results the cow level prevalence and quarter level prevalence of sub-clinical mastitis were 34.66% and 13.71% respectively. Chi-square test revealed that parity (p= 0.018), lactation stage (p<0.001), milk yield (p<0.001) and breed (p= 0.027) had significant association with the prevalence of sub-clinical mastitis in this study. The parity-wise prevalence of SCM was recorded as 22.9% in case of 1-3 parity, 33.3% in case of 4-6 parity and 59.1% in case of parity more than 6. The prevalence of SCM was highest in late lactation (55.4%) followed by early (23.9%) and mid lactation (20.8%). The prevalence of sub-clinical mastitis was higher (68.2%) in high yielding dairy cows which were evaluated by proportional z-test. The prevalence of sub-clinical mastitis was higher in Friesian cross (39.1%) than Sahiwal cross (34.7%) breed. Logistic regression test revealed that the risk of developing SCM among the Friesian cross breed is 0.389 time higher than that of Sahiwal cross breed.
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STATUS OF SUBCLINICAL MASTITIS AT BARISAL DISTRICT IN BANGLADESH ON THE YEAR 2010-11
Introduction
Bangladesh has a good number of both the pure and cross-bred cattle population (21.5 million) with about 3.33 million of dairy cows (BBS, 2004). Around 20,582 mini dairy farms each with five or more high yielding cross-bred cows have been established in private sector in Bangladesh and most of these dairy farms are confronted with problems of clinical and sub-clinical mastitis (Rahman, 1997). Early diagnosis of mastitis is essential because changes in the udder tissue take place much earlier than they become apparent. Therefore, indirect tests viz. California Mastitis Test (CMT) has been recognized as a highly sensitive to test to detect bovine SCM (Sachin, 2006; Madut, 2009). The prevalence of bovine mastitis is higher in farms with larger herd sizes than in those with lower herd sizes (Radostits, 2000). In almost all cows, microorganisms are mainly involved in mastitis but some factors, pendulous udder with long teats, larger size of teat orifice in high yielding cows, traumatic injuries etc. may play an important role as inciting factor of mastitis. Predisposing factors such as poor management and hygiene, teat injuries and faulty milking machines are known to hasten the entry of infectious agents and the course of the disease (Majic, 1993). It is now a well known fact that the SCM is more serious and is responsible for greater loss to the dairy industry in Bangladesh. Besides causing huge economic losses of milk production, the SCM remain as a continuous source of infection to other herd mates. If the infection persists for longer periods, then it may form a fibrous tissue barrier between the organisms and the antibiotics therapy, thus, limiting their efficacy. It is, therefore, important to know the prevalence of SCM in dairy herds and delineate the important factors responsible for it.

Materials and Method

Study area, period and population

The study was conducted on two kinds of cross-bred lactating cows at one district in Bangladesh namely Barisal. The study was carried out during the period of July 2010 to February 2011. The study was conducted on 136 dairy farms at Barisal district. The complete herd size (including calves and young stock) varied between 2 to 25 animals and the number of lactating animals ranged 1 to 12 on the visited farms. The majority of animals were cross-breed Friesian and Sahiwal. All cows of the farm areas were milked by hand. A total of 300 lactating cows at different stages of lactation, parity and rate of milk production were included in the study. Of the total 300 cows selected for this study 230 were Friesian cross and 70 were Sahiwal.

Questionnaire-based primary data collection 

Data from each animal and herd were collected using a questionnaire. Parameters of studies were age, breed, number of parity, lactation stage and per day milk production rate. Age, parity, lactation stage were determined by asking owner and farm attendant and also from the farm records where available. 

CMT procedure

CMT kit (CMT® Kit Complete, product of Surgi Pharma, Pakistan) used widely for rapid and tentative screening of normal from mastitic dairy cows by checking their milk samples on the spot. About 2 ml of milk from each teat was collected after discharging the first two to three drops of milk, and then it was transferred into the CMT plate. Equal amount of CMT reagent was mixed with the milk samples. The mixture in the CMT plate was rotated gently by circular motion for about 15 seconds. The CMT result was observed based on the formation of gel on the plate and the result were scored and categorized.
Statistical analysis of the data

The data collected during the study periods were entered into MS-Excel spread sheet and analyzed using Statistical Package for Social Sciences (SPSS version 11.5) software. The statistical analysis used included comparison of proportions (z-test), Chi-square test and logistic regression test which was applied to test if statistically significant association existed between predisposing risk factors such as breed, lactation stage, lactation rate and parity of cows with mastitis positivity. The p<0.05 value was taken as statistically significant for all the analysis performed in this study (Snedecor, 1989).
Result of CMT

Milk samples of 300 crossbreed dairy cows from Barisal district were tested by CMT kit. Out of 300 tested cows, only 104 (34.66%) samples were positive in CMT test while the rest 196 (65.34%) cows were negative. The result of CMT was recorded into four categories i.e. trace, weak, distinct and strong based on the intensity of gel formation. Around 1200 quarters of 300 cows were examined for any abnormalities only 4 quarters were found blind whereas the other 1196 quarters were more or less healthy and functioning normal. Out of the total 1196 quarters milk samples of 164 (13.71%) quarters were positive in CMT test. Quarter level prevalence of SCM was 13.71%. Out of 164 positive quarters for CMT, milk of 88 (14.66%) front quarters and 76 (12.75%) of the rear quarters were found positive.

Result of relationship between CMT positivity and cow’s parity
The effect of cow’s parity on the prevalence of sub-clinical mastitis was analyzed by using Chi-square test. Cows were classified into 3 different groups (parity 1-3, 4-6 and more than 6) based on their parity frequencies. According to the following table cow’s parity had significant effect on the prevalence of sub-clinical mastitis (χ2 (2) =8.023, p= 0.018). High prevalence of sub-clinical mastitis (59.1%) was found in parity group more than 6.


Result of relationship between CMT and lactation stages of cow
The effect of lactation stages of CMT was analyzed by using Chi-square test. The lactation stages of cows were classified into 3 different groups (Early, mid and late). According to the following table cow’s lactation stages had significant effect on the prevalence of sub-clinical mastitis at a level of 0.05 (χ2 (2) =16.989, p<0.001). Among the 3 groups, the highest percentage of sub-clinical mastitis was recorded from cow’s group whose lactation stage was more than 6 months.

Relationship between CMT and rate of lactation/ milk yield

The effect of milk yield on CMT result was analyzed by using Chi-square test and z-test for proportion. The lactation rate of cows were classified into 3 different groups (<4 litre, 5-8 litres and 9-15 litres). According to the results cow’s lactation rates had significant effect on the prevalence of sub-clinical mastitis at a level of 0.05. (χ2 (2) =16.504, p<0.001). This test results revealed that high yielding cows (Lactation rate 9-15 liters/day) were more susceptible to subclinical mastitis because 68.2% of them were CMT positive. Results are based on two-sided tests with significance level 0.05. This result indicates that high yieldind cows (9-15 liters milk/day) were more susceptible to sub-clinical mastitis.
Result of relationship between CMT and Breeds of cow
The effect of cow’s breed on the prevalence of sub-clinical mastitis was analyzed using Chi-square test and logistic regression test. Cows breed were classified into 2 different groups (Friesian cross and Sahiwal cross) based on their breed frequencies. According to the following table cow’s breed had significant effect on the prevalence of sub-clinical mastitis (χ2 (1) =4.336, p= 0.027). The risk of developing SCM among the Sahiwal cross breed is 0.389 time less than that of Friesian cross breed.

Discussion

The prevalence of sub-clinical mastitis in the current study was 34.66% which was almost similar to those reported in Uruguay (52.4%) by Gianneechini et al., (2002), in Sylhet (51.3%) of Bangladesh by Rahman et al., (2009) but higher than that of Rajbari and Mymensingh (43.97%) of Bangladesh as determined by Rabbani and Samad (2010), in Baghabari, Sirajganj (37.58%) by Islam et al., (2010)  and in Pakistan (36%) by Khan and Muhammad (2005). Interesting findings of the prevalence of sub-clinical mastitis in Jhenidah and Barisal were found remarkly higher than the studies done by Sen et al., (1996) in Central Cattle Brdding Station and Dairy Farm, Savar and Bangladesh Agricultural University Dairy Farm (BAUDF), Mymensingh (14.42%), Madut et al., (2009) in Sudan (20.7%), and Almaw et al., (2009) in Ethiopia (25.22%). The higher prevalence of sub-clinical mastitis found in Uruguay and Pakistan could be partly explained by the management conditions in the farms which were dominated by zero-grazing where animals were stall-fed and hygiene standards were usually low and difficult to manage especially during rainy seasons. The study in Sylhet revealed that comparison among other areas of Bangladesh, higher rate of bacterial infection was recorded in cows of the Local Farms in Sylhet. The study on mastitis of cows in Pakistan was milked by hand with letdown of milk induced by suckling calves. According to Radostits et al., (2000) suckling calves might be the source of pathogen transmission in sub-clinical mastitis cows.
In this present study we found that parity, lactation stage, lactation rate and parity had significant association with CMT result which indicates the presence of sub-clinical mastitis. In this the effect of cow’s parity on the prevalence of sub-clinical mastitis was analyzed using Chi-square test. Cows were classified into 3 different groups (Parity1-3, 4-6 and more than 6) based on their parity frequencies. According to the Chi-square test result cow’s parity had significant effect on the prevalence of sub-clinical mastitis (χ2 (2) =8.023, p= 0.018). Present study revealed that as the parity of lactation cow increase, the chance of sub-clinical mastitis infection also increases. The parity-wise prevalence of SCM was recorded as 22.9% in case of 1-3, 33.3% in case of 4-6 and 59.1% in case of parity more than 6. This observation supports with the reports of Rabbani and Samad (2010), Islam et al., (2009) and Memon et al., (2013) who reported an increasing prevalence of SCM with advancing parity. Younger cows possessed decreased susceptibility to mastitis because they may have more effective host defense mechanism. Dulin et al., (1988) demonstrated significantly better polymorphonuclear leukocyte function in uniparous cows than multiparous cows.
In this present study the effect of lactation stages of CMT was analyzed by using Chi-square test. The lactation stages of cows were classified into 3 different groups (Early, Mid and Late). According to the test cow’s lactation stages had significant effect on the prevalence of sub-clinical mastitis at a level of 0.05 (χ2 (2) =16.989, p<0.001). The prevalence of SCM was highest in late lactation (55.4%) followed by early (23.9%) and mid lactation (20.8%) which is similar to the findings of Islam et al., (2009) and Rabbani and Samad (2010). However these results contradict with Pal and Verma (1988) who reported lower prevalence of SCM in the stage of lactation above five months. The prevalence of SCM could be high at late stage of lactation due to long exposure time. The udder is most sensitive to acute CM and SCM during the period after the calving, whereas chronic mastitis, most often subclinical, is more frequent later during the lactation. Cows might also get a natural high cell count towards the end of lactation because of a reduced milk production (Andersson et al., 2011). On the other hand, the prevalence of subclinical infections increases as the stage of lactation progresses due to the invasion of contagious mastitis pathogens, particularly S. aureus.        

In the present study the effect of milk yield on CMT result was analyzed by using Chi-square test and z-test for proportion. The lactation rate of cows were classified into 3 different groups (<4 litre, 5-8 litres and 9-15 litres). According to the test, cow’s lactation rates had significant effect on the prevalence of sub-clinical mastitis at a level of 0.05. (χ2 (2) =16.504, p<0.001) and the prevalence of sub-clinical mastitis was higher (68.2%) in high yielding dairy cows. This finding was in agreement with the reports of Islam et al., (2011). The udder size of high yielding cows are large and wide thus the teat cannel remains open due to pressure of milk and 3 to 4 times milking is done. This may lead to bacterial invasion to the udder and might cause mastitis. Also in the high-yielding cows the glandular tissues were more susceptible to infection (Slettbakk et al., 1995).
The effect of cow’s breed on the prevalence of sub-clinical mastitis was analyzed by using Chi-square test and logistic regression test. Cows breed were classified into 2 different groups (Friesian cross and Sahiwal cross) based on their breed frequencies. According to the tests cow’s breed had significant effect on the prevalence of sub-clinical mastitis (χ2 (1) =4.336, p= 0.027) and the risk of developing SCM among the Friesian cross breed is 0.389 time higher than that of Sahiwal cross breed. The prevalence of sub-clinical mastitis was higher in Friesian cross (39.1%) than Sahiwal cross (34.7%). This result is agreed with Rahman et al., (2009) finding. This variation may be occurred due to the environmental condition, season, genetic factor and managemental practices. The higher prevalence of sub-clinical mastitis in Friesian breed of cows at Barisal districts of the present study area may due to poor farm hygiene practice, bad milking practices and disease prevalence and poor control program practices by the farmers in this present study area.
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