Prevalence and risk factors of Mastitis among Ewes in Ayodhya and Amethi Districts of Uttar Pradesh, India
ABSTRACT
Mastitis is one of the most economically important diseases affecting all lactating animals including ewes, significantly reducing their productivity. The present study was conducted to assess the prevalence of mastitis and to identify the associated risk factors in ewes in the Ayodhya and Amethi districts of Uttar Pradesh. Tests namely Somatic Cell Count (SCC), California Mastitis test (CMT) and Whiteside test (WST) were used to screen the milk for presence or absence of mastitis. The overall prevalence of mastitis recorded in the study was 20.83%. A higher prevalence was observed in Amethi district (22.22%) compared to Ayodhya district (19.44%). Several risk factors such as housing conditions, feeding pattern, udder and leg hygiene, and type of flooring were evaluated. The highest prevalence of mastitis was observed in sheep housed on brick floors (28.67%), followed by concrete floors (23.81%), while the lowest prevalence was found on earthen floors (15.34%). The prevalence of mastitis was slightly higher in unorganized farms (21.04%) compared to organized farms (15.38%). A significant association was found between udder hygiene score and mastitis status, indicating that the prevalence increased with poorer udder hygiene. Furthermore, mastitis prevalence was lower in sheep maintained only on grazing (19.33%) compared to those managed under a grazing plus stall-feeding system (25.27%). Awareness on mastitis in shepherds needs to be conducted to prevent the losses due to mastitis in ewes.
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1. INTRODUCTION
In India, nearly 66% of rural households depend on the livestock sector for their livelihood, and approximately one-third of the gross income of rural families is generated from milk production alone (Sarkar et al., 2024). Cattle are traditionally the major source of milk production in the country. However, for farmers with small landholdings, sheep rearing is considered more economical and profitable because it requires relatively low investment while providing good returns. Globally, the sheep population is estimated to be around 1.2 billion (IWTO, 2022). In India, sheep constitute 13.87% of the total livestock population, with an estimated 74.26 million sheep according to the 20th Livestock Census. In Uttar Pradesh, the sheep population is approximately 984.6 thousand (20th Livestock Census).

Among small ruminants, sheep milk contributes about 36.5% to total milk production (FAO, 2017), whereas its contribution to the overall milk production in India is only about 1.32%, indicating its relatively minor role at the national level. In India, sheep milk is primarily utilized for feeding and nurturing lambs rather than for commercial dairy purposes. One of the major health problems affecting sheep milk production is mastitis (Clinical mastitis, CM and Sub clinical mastitis, SCM), which causes severe local inflammation of the mammary gland, resulting in tissue damage and a significant reduction in milk yield (Santos et al., 2007) but usually not reported by shepherds.

Mastitis is considered a multifactorial and complex disease because influenced by several internal and external factors (Abebe et al., 2016). The susceptibility of ewes to mastitis is influenced by several factors such as age, parity (lactation order), stage of lactation, milk yield, anatomical characteristics, immune status, and the responsiveness of the mammary gland (Holko et al., 2016). Although the disease holds economic importance in ewes there is a dearth of   data on its prevalence and associated risk factor in this region. The present study was therefore designed to assess the prevalence of mastitis and its association with various risk factors in the Ayodhya and Amethi Districts of Uttar Pradesh, India.
 .
2. MATERIALS AND METHODS
21. Duration of study
The study was carried out from March 2024 to September 2024, during which a total of 360 sheep were screened. All samples were collected following standard procedures, ensuring that the animals were not harmed or subjected to any stress.
2.2. Area of study
 
The study was conducted in the Ayodhya and Amethi districts of Uttar Pradesh. Using a stratified random sampling technique, four blocks were selected from the two districts, with two blocks chosen from each district. Subsequently, three villages were selected from each block and from each village, 30 samples were collected.
2.3. Selection of animals
Animals were screened for the mastitis using the standard examination protocol, physical examination of the udder, and a battery of tests namely the California Mastitis Test (CMT), White Side Test (WST), and Somatic Cell Count (SCC) were conducted (Schalm et al., 1971). A thorough examination of the udder was carried out to detect any abnormalities such as lesions, pain, heat, or swelling. Milk from each teat was stripped out to identify abnormalities in the milk, including changes in colour and consistency. These examinations were continued and all abnormalities were recorded (Radostits et al., 2010). Ewes exhibiting signs of inflammation such as redness of the udder, pain on palpation, and changes in milk were classified as clinical mastitis cases. Sheep showing no obvious clinical signs but having a high SCC as indicated by CMT and WST were categorized as subclinical mastitis cases. The SCC count above 2 lakhs was considered positive for mastitis.
3. RESULTS AND DISCUSSION
3.1. Prevalence of Mastitis in Ewes
The prevalence of mastitis in sheep in the Ayodhya and Amethi districts of Uttar Pradesh is presented in Table 1. The overall prevalence of mastitis was recorded as 20.83%. Among the two districts, Amethi showed a higher prevalence (22.22%) compared to Ayodhya (19.44%). In Amethi district, the Jagdishpur block exhibited a higher prevalence than the Musafirkhana blocks. Similarly, in Ayodhya district, the Milkipur block showed a higher prevalence compared to Amaniganj. Among all the blocks studied, Jagdishpur recorded the highest prevalence of mastitis at 25.56%. This was followed by Milkipur (21.11%), Musafirkhana (18.89%), and Amaniganj (17.78%), in decreasing order. At the village level, Premgarh showed the highest prevalence of mastitis, recorded at 30%.

Mastitis has been a major udder health issue in sheep since the early stages of domestication (Olechnowicz and Jaśkowski, 2014). It leads to significant reductions in milk production, with losses ranging from 2.6% to 43.1% (Olives et al., 2020). Mammary infections are responsible for the majority of cases of “milk-drop syndrome in ewes,” accounting for over 85% of all causes. Watkins et al. (1991) reported a period prevalence of 11.7% for subclinical mastitis and noted that its occurrence remains fairly stable throughout lactation, typically ranging between 5.5% and 7.0%.
Reports indicate that culling rates of ewes due to clinical mastitis can be extremely high, reaching up to 70% (Marogna et al., 2010) and even 90% in some cases (Olechnowicz and Jaśkowski, 2014). According to Ruegg (2011), insufficient attention to proper milking practices has led to an overemphasis on clinical mastitis, which occurs in less than 5% of cases, while the more prevalent subclinical mastitis-estimated at 15-30% is often overlooked. Grant et al. (2016) documented an annual prevalence of acute mastitis ranging from 2.1% to 3.0%, along with intramammary masses observed in 4.7% of ewes during pregnancy and 10.9% during lactation, indicating chronic mastitis. Similarly, Watkins et al. (1991) reported a subclinical mastitis incidence of 11.7%, with prevalence levels fluctuating between 5.5% and 7.0%. Overall, there is no clear consensus on mastitis prevalence across different sheep breeds and geographic regions.
The findings are in close agreement with the results reported by Ergun et al. (2009), who observed a prevalence of 18.5% in Turkey. However, the present findings are higher than those reported by Beheshti et al. (2010) in Iran (9.23%) and lower than the prevalence reported by Las Heras et al. (1999) in Spain (35%). 

The variation in prevalence may be attributed to differences in host, management, and environmental factors prevailing in different regions. Management practices often vary between farms, which can influence disease occurrence. These differences may also arise due to variations in risk factors associated with mastitis, including previous dairying experience, levels of cleanliness and hygiene, and the adoption of hygienic practices such as post-milking teat dipping (Begum et al., 2015). Mastitis is a multifactorial disease; therefore, variations in environmental and managemental conditions can significantly influence its prevalence.
Table  1. Prevalence of Mastitis in Ayodhya and Amethi districts of Uttar Pradesh

	Districts
	Blocks
	Villages
	Ewes screened
	SCM Positive

(%)
	CM Positive(%)
	Overall Prevalance(%)

	
	
	Alinagar
	30
	8 (26.67)
	0 (0.00)
	26.67

	
	Jagdishpur
	Premgarh
	30
	8 (26.67)
	1 (3.33)
	30.00

	Amethi
	
	Thauri
	30
	6(20.0)
	0(0.0)
	20.00

	
	
	Kotwa
	30
	3 (10.00)
	1(3.33)
	13.33

	
	Musafirkhana
	Mawai
	30
	7 (23.33)
	0 (0.00)
	23.33

	
	
	Nizamudinpur
	30
	6(20.0)
	0(0.00)
	20.00

	
	
	Total
	180
	38 (21.11)
	2 (1.11)
	22.22

	
	
	Akma
	30
	7 (23.33)
	1(3.33)
	26.67

	
	Amaniganj
	Bahadurganj
	30
	5(16.67)
	0(0.00)
	16.67

	
	
	Khandasa
	30
	3 (10.00)
	0(0.00)
	10.00

	Ayodhya
	
	Isaulibhari
	30
	7(23.33)
	0(0.00)
	23.33

	
	Milkipur
	Joriyam
	30
	8 (26.67)
	0(0.00)
	26.67

	
	
	Shivnathpur
	30
	4 (13.33)
	0(0.00)
	13.33

	
	
	Total
	180
	34 (18.88)
	1(0.56)
	19.44

	
	Overall
	Prevalence
	360
	72 (20.00)
	3 (0.83)
	20.83


3.2. Risk Factors Responsible for Mastitis Prevalence in Ewes
 3.2.1. Influence of Flooring on Mastitis Prevalence
Risk factors responsible for mastitis prevalence in ewes are shown in Table 2. In this study, three types of floors were evaluated: earthen (mud) floors, brick floors, and concrete floors. The highest prevalence of mastitis was observed in sheep housed on brick floors (28.67%), followed by concrete floors (23.81%). The lowest prevalence was recorded on earthen floors (15.34%).The lower prevalence on earthen floors may be due to their soft nature, which reduces the risk of udder injuries, whereas brick and concrete floors are more likely to cause trauma to the udder. In this region, sheep are often used for manuring the floor, and owners frequently move their animals from one place to another, which limits the colonization of microorganisms in the udder. However, confinement in housing increases the risk of mastitis, as infections in the bedding can lead to teat contamination and subsequent mastitis. 

Table  2. Risk factors responsible for mastitis prevalence in ewes 
	Influence of Flooring on Prevalence of Mastitis

	Type of Flooring
	Total Animals
	Healthy Animals (%)
	Animals with Mastitis(%)

	Brick
	136
	97 (71.33)
	39 (28.67)

	Concrete
	22
	16 (76.19)
	5 (23.81)

	Earthen or mud
	202
	171 (84.65)
	31 (15.34)

	 Effect of Farm on Prevalence on Mastitis

	Type of Farm
	Total Animals
	SCM Positive

(%)
	CM Positive

(%)
	Unaffected Animals
	Prevalence

(%)

	Unorganized Farm
	347
	70(20.18)
	3 (0.86)
	274
	21.04

	Organized Farm
	13
	2 (15.38)
	0 (0.00)
	11
	15.38

	Udder Hygiene Impact on Mastitis Prevalence

	Udder Hygiene Score
	Healthy Animals

(%)
	SCM

(%)
	CM

(%)
	Overall Prevalence(%)

	1 (4)
	3 (66.67)
	1 (25.00)
	0 (0.00)
	1 (25)

	2 (9)
	6 (66.67)
	3 (33.33)
	0 (0.00)
	3 (33.33)

	3(9)
	5 (55.56)
	3 (33.33)
	1 (11.11)
	4(44.44)

	4 (3)
	1(33.33)
	1 (33.33)
	1(33.33)
	2(66.66)

	Total – 25
	15
	8
	2
	10

	Effect of Feeding Pattern on Mastitis Prevalence

	Feeding Pattern
	No. of Animals
	Unaffected Animals
	Positive Animals
	Prevalence

(%)

	Grazing only
	269
	215
	52
	19.33

	Grazing + Stall feeding
	91
	60
	23
	25.27


3.2.2. Effect of Type of Farm on Mastitis Prevalence
In this study, out of 360 sheep, 347 were from unorganized farms, while 13 were from organized farms. Sheep kept only on grazing were categorized as un organized and in organized herds sheep were maintained in semi intensive sytem with balanced ration.  Sheep in this region are primarily reared by shepherds, which explain the higher number in unorganized farms. The prevalence of mastitis was 21.04% in unorganized farms and 15.38% in organized farms. According to Devi and Dutta (2018), several factors such as the lack of mastitis control programs, overcrowding, and variations in farm locations may contribute to the higher prevalence observed in unorganized farms. In the present study, the small sample size from organized farms likely influenced the results, leading to a higher recorded prevalence in unorganized farms. Collecting data from a larger number of organized farms may provide a clearer understanding of the actual prevalence.
3.2.3.
Effect of Udder Hygiene on Mastitis Prevalence
The impact of udder hygiene on the prevalence of mastitis is presented in Table 2. In this study, a total of 25 sheep were evaluated to assess the effect of udder hygiene. The prevalence of mastitis increased with higher udder hygiene scores. Among sheep with an udder hygiene score of 1, 1 out of 4 (25%) tested positive for mastitis. For score 2, 3 out of 9 sheep (33.33%) were positive, while for score 3, 4 out of 9 sheep (44.44%) were affected. The highest prevalence was observed in sheep with a score of 4, with 2 out of 3 sheep (66.66%) testing positive. These findings align with those of Schreiner and Ruegg (2003) and Breen et al. (2009), who also reported a correlation between poor leg and udder hygiene and the incidence of both subclinical and clinical mastitis.  Udder hygiene scoring is widely used as a practical method to evaluate the cleanliness of dairy animals and to identify potential risk factors associated with intramammary infections (IMI) . In this context, the cleanliness of the udder, flank, and lower legs is considered particularly important, as poor hygiene in these areas can facilitate the establishment of pathogens in the udder, ultimately contributing to the development of mastitis (Singh et al., 2023).
3.2.4. Effect of Feeding Pattern on Mastitis Prevalence

In this study, two feeding patterns were examined: grazing alone and grazing combined with stall feeding. The prevalence of mastitis was lower in sheep fed by grazing only (19.33%) compared to those on the grazing plus stall feeding system (25.27%). In stall-fed sheep, the absence of concentrate feed likely led to nutritional deficiencies, while confinement in a limited area increased the risk of microbial invasion of the mammary tissue. These findings are consistent with Washburn et al. (2002), who reported that confinement in free-stall systems increases the prevalence of mastitis compared to grazing animals. Several predisposing factors have been identified in the development of mastitis in ewes. These include unproductive suckling by lambs, which can cause traumatic injury to the teats (Cooper et al., 2013), poor management practices (Manning et al., 2021), and inadequate nutrition (Huntley et al., 2012). Additionally, protein deficiency during pregnancy (Grant et al., 2016) and larger litter sizes (Cooper et al., 2016) has also been associated with an increased risk of mastitis.

4. CONCLUSION
The overall prevalence of mastitis in sheep was 20.83%, with Amethi at 22.22% and Ayodhya at 19.44%. The highest prevalence was on brick floors (28.67%), followed by concrete (23.81%) and earthen floors (15.34%). In terms of farm type, unorganized farms showed 21.04% prevalence, while organized farms had 15.38%. Mastitis prevalence increased with higher udder hygiene scores and was lower in grazing-only sheep (19.33%) compared to grazing plus stall feeding (25.27%).The study needs to be conducted on larger population size with microbiological assay to ascertain the cause and accordingly plan preventive strategies.
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