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Introduction
Dairy farming has been an integral component of agriculture for centuries and remains an important livelihood activity in Sri Lanka. Among livestock species, dairy cattle contribute substantially to national milk production; however, productivity in many regions remains suboptimal. In Anuradhapura district, total cow milk production reached 44,441,827 litters in 2023 and 48,036,600 liters in 2024, while the cattle population 148,179 in 2023 to 146,241 in 2024 and the buffalo population decreased from 42,011 to 37,110 during the same period (Department of Animal Production and Health, 2023; 2024). Considering these numbers, milk production per animal appears to be relatively low, indicating that production efficiency is not optimal in the district. 
Among diseases affecting dairy cattle, mastitis is one of the most economically significant conditions worldwide. It is a complex disease caused predominantly by bacterial pathogens, although mycoplasma, yeasts and algae may also be involved. The occurrence of mastitis is influenced by environmental conditions, farm hygiene, milking practices and host immunity. Seasonal variation in rainfall and temperature may exacerbate mastitis occurrence by altering housing hygiene, pathogen survival and animal stress levels, highlighting the importance of early detection and evidence-based therapeutic interventions (Wieland, 2025).
The Anuradhapura district lies within the dry climatic zone of Sri Lanka and is characterized by pronounced seasonal variation, with a prolonged dry season from April to September and a rainy season from October to March (Weather Spark, n.d.). Such seasonal fluctuations influence animal health, disease transmission dynamics and farm management practices, thereby affecting the occurrence of production-limiting diseases.
Antibiotic therapy remains a key component in mastitis management; however, empirical and inappropriate antibiotic use can reduce treatment efficacy and contribute to antimicrobial resistance. Antibiotic sensitivity testing provides valuable guidance for rational antibiotic selection and improved therapeutic outcomes (Rajala-Schultz et al., 2004). 
Despite the availability of routine laboratory data, comprehensive district-level retrospective analyses focusing on mastitis occurrence and antimicrobial susceptibility patterns remain limited. Therefore, the present study aimed to retrospectively analyses seasonal patterns of mastitis occurrence and antimicrobial susceptibility profiles of mastitis-positive milk samples processed at the Veterinary Investigation Centre, Anuradhapura, from 2023 to 2025.
Materials and Methods 
This study was conducted as a retrospective, laboratory-based analysis using secondary data obtained from routine diagnostic records maintained at the Veterinary Investigation Centre, Anuradhapura. The study area covered all veterinary divisions within the Anuradhapura district.
Laboratory records from January to December of 2023, 2024 and 2025 were reviewed. Secondary data extracted included date of sample submission, area of origin, California Mastitis Test (CMT) result and Antibiotic Sensitivity Test (AST) outcomes. All data were anonymized prior to analysis, and no farm- or animal-level identifiers were included.
Milk samples were included if they were tested for mastitis and had complete and interpretable Antibiotic Sensitivity results with clearly recorded dates. Samples with incomplete records or missing information were excluded. Mastitis screening was performed using the California Mastitis Test as part of routine diagnostic services, and results were recorded as positive or negative. Only mastitis-positive samples were subjected to antimicrobial susceptibility analysis.
Antibiotic Sensitivity Testing was carried out using standard laboratory procedures routinely adopted at the VIC. The susceptibility of isolates to commonly used veterinary antibiotics, including Enrofloxacin (10 µg), Gentamicin (10 µg), Amoxycillin (25 µg), Penicillin, was assessed and categorized as sensitive, intermediate or resistant according to laboratory criteria. No bacterial isolation or species-level identification was performed.
For analytical purposes, samples were categorized into dry and rainy seasons based on the month of sample submission, reflecting the local climatic pattern of the Anuradhapura district. Extracted data were entered into a structured spreadsheet, checked for completeness and consistency, and cleaned prior to analysis.
Descriptive statistics were used for summarizing mastitis occurrence and antimicrobial susceptibility patterns. Associations between season and mastitis occurrence were analyzed using binary logistic regression and chi-square tests. Fisher’s exact test was applied where appropriate. Statistical significance was set at p < 0.05. Data management and descriptive analyses were conducted using Microsoft Excel, while statistical analyses were performed using SAS software.
Results, Discussion, Conclusions Recommendations
The association between season and mastitis occurrence was evaluated using California Mastitis Test (CMT) results across three consecutive years (2023–2025) and for pooled data. Binary logistic regression and chi-square analyses were applied to determine the effect of season (dry vs. rainy) on CMT positivity.
In 2023, cows examined during the rainy season showed higher odds of being CMT positive compared to the dry season (OR = 2.17). However, this association was not statistically significant (p = 0.63), indicating that season did not exert a measurable influence on mastitis occurrence during this year. Similar findings were observed in 2024, where cows examined during the rainy season had lower odds of CMT positivity than those examined during the dry season (OR = 0.63). Although the p-value approached significance (p = 0.07), the effect remained statistically non-significant at the 5% level.
In contrast, a statistically significant seasonal effect was detected in 2025. Cows examined during the rainy season were 2.29 times more likely to be CMT positive compared to those examined during the dry season (p = 0.003). This finding suggests that environmental conditions associated with the rainy season may substantially increase the risk of mastitis under certain circumstances. Increased moisture, higher humidity, muddy housing conditions and greater environmental bacterial load during periods of rainfall are known to favor the proliferation and transmission of mastitis-causing pathogens.
When data from all three years were pooled, cows examined during the rainy season exhibited slightly higher odds of CMT positivity (OR = 1.14). However, this association was not statistically significant (p = 0.35), indicating that season alone was not a consistent predictor of mastitis occurrence across years. The year-specific variation observed in this study highlights the importance of considering interactions between season, management practices and environmental conditions rather than relying solely on seasonal categorization.
Antimicrobial susceptibility testing revealed complete resistance to Penicillin and Amoxicillin among all tested isolates, indicating limited therapeutic value of these antibiotics for mastitis treatment in the study area. Comparative analysis using Fisher’s exact test demonstrated that both Enrofloxacin and Gentamicin were significantly more effective than Penicillin (p < 0.0001). No statistically significant difference was observed between Enrofloxacin and Gentamicin (p = 0.054), suggesting comparable efficacy between these two antimicrobials.
The widespread resistance to observed in this study may reflect prolonged and indiscriminate antibiotic use in dairy herds, emphasizing the growing concern of antimicrobial resistance. The comparable effectiveness of Enrofloxacin and Gentamicin indicates that either drug may be used for mastitis treatment; however, their use should be guided by antimicrobial susceptibility testing to minimize further resistance development.
This study demonstrates that the effect of season on mastitis occurrence is inconsistent across years, with a significant increase in CMT positivity during the rainy season observed only in 2025. These findings suggest that seasonal influences on mastitis are context-dependent and influenced by year-specific environmental and management factors. Furthermore, the high level of resistance to Penicillin and Amoxicillin highlights the urgent need to reassess antibiotic usage practices in dairy herds. Enrofloxacin and Gentamicin remain effective therapeutic options for mastitis treatment in the study area.
Routine mastitis screening using the California Mastitis Test should be strengthened, particularly during the rainy season. Antimicrobial susceptibility testing should be adopted prior to treatment whenever possible to ensure judicious antibiotic use. Improved hygiene, housing management and farmer awareness programs are recommended to reduce mastitis incidence and mitigate antimicrobial resistance in dairy production systems of the dry zone.
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