


CONSTRAINTS DUE TO ENDOPARASITIC INFECTION IN SHEEP FARMS – A PERCEPTION ANALYSIS 
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[bookmark: _Hlk209529746]The study was undertaken to identify and prioritize the constraints faced by the sheep farmers due to endoparasitic infection. Primary data from 90 sheep farmers were collected from three districts of the North Eastern zone of Tamil Nadu, viz., Tiruvannamalai, Villupuram and Cuddalore, with the help of a structured pre-tested interview schedule by personal interview method. A Likert scale was used to assess the intensity of constraints and scores were obtained to prioritize the constraints. A multiple linear regression model was used to determine the factors associated with the intensity of constraints perceived by the sheep farmers due to endoparasitic infection.  The study's findings revealed that the foremost constraint perceived by the sheep farmers due to endoparasitic infection was unawareness of targeted selective treatment, followed by lack of knowledge on anthelmintic resistance and unawareness of rotational anthelmintics. The results of the study on the factors influencing the intensity of constraints revealed that among eleven variables included in the analysis, six variables, viz., education, experience, flock size, annual income, occupation and proportion of income from sheep farming, were found to be statistically significant predictors associated with the intensity of constraints perceived by the sheep farmers. 
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INTRODUCTION:
India is an agrarian economy where small, marginal and landless farmers rely heavily on livestock for subsistence and supplemental income. Livestock forms a cornerstone of rural livelihoods and contributes significantly to the national economy. In rural areas, livestock rearing is more than just a livelihood, it is an integral part of daily life, with more than 70 per cent of the population depending on agriculture and animal husbandry for their sustenance. (Policy Note, 2024–25). The livestock sector substantially contributes to the Gross Domestic Product (GDP). In 2022–23, the Gross State Value Added (GSVA) from livestock was estimated at ₹1,23,822 crore at current prices. This sector accounted for 5.69 per cent of the State’s GSVA and contributed 45.32 per cent to agriculture and allied activities (Policy Note, 2024–25).
As per the 20th livestock census, India boasts a total sheep population of 74.26 million, with Tamil Nadu accounting for 4.5 million sheep according to the 2023-2024 policy note. This positions Tamil Nadu as the fifth-largest state in the country for sheep population. Furthermore, India is the world's fifth-largest producer of meat, with an annual production of 9.77 million tonnes. In Tamil Nadu specifically, the per capita availability of meat is reported to be 9.99 kg per year according to Basic Animal Husbandry statistics (2024), highlighting the state's significant contribution to both sheep farming and meat production.	Comment by andri angi: (Policy Note, 2023-24)	Comment by andri angi: Basic Animal Husbandry statistics (2024	Comment by andri angi: (Basic Animal Husbandry Statistics 2024)
Sheep were among the first ruminants to be domesticated and have demonstrated remarkable adaptability to harsh agro-climatic conditions. They thrive in arid and semi-arid regions, tolerate drought better than most other livestock and efficiently utilize low-quality forages and crop residues to produce high-value commodities such as meat, skin and wool (Ganesan et al., 2015). Gastrointestinal nematodes (GINs) are among the most important parasitic infections affecting sheep worldwide, causing significant economic losses through reduced growth, lower milk and wool production and increased mortality. Haemonchus contortus, Trichostrongylus spp., and Nematodirus spp. are the most prevalent nematodes infecting the abomasum and intestines of sheep, leading to clinical signs such as anemia, diarrhea, weight loss and poor body condition (Sissay et al., 2007). Helminthic infections are a major cause of economic losses in sheep husbandry, resulting in slower weight gain, poorer fertility and lower wool and meat yield. Thus, maintaining improved deworming procedures and effectively managing gastrointestinal (GI) infections in sheep will help farmers increase productivity and income (Ilangopathy et al., 2019). Hence, understanding the constraints is essential for formulating effective parasite control strategies. The findings of this study would be an important guidance for policymakers, veterinarians and extension personnel to make suitable interventions in reducing the constraints perceived by the sheep farmers due to parasitic infection.	Comment by andri angi: Sheep were among the first domesticated ruminants and have shown remarkable adaptability to harsh agroclimatic conditions.  Sheep breed well in arid and semi-arid regions, tolerate drought better than most other livestock and efficiently utilize low-quality forage and crop residues to produce high-value commodities such as meat, leather, and wool (Ganesan et al., 2015)	Comment by andri angi: Abstract should be preceded by an explanation related to endoparasite infection in sheep. research objectives
MATERIALS AND METHODS:
The study was conducted in three districts of the north-eastern zone of Tamil Nadu, viz., Tiruvannamalai, Villupuram and Cuddalore. From the selected three districts, a sample of 90 sheep farmers (30 from each district) was selected by a multistage random sampling procedure. A personal interview method was adopted for the collection of primary data. The pertinent data were collected through personal questioning, by interviewing the sample farmers and market functionaries with the help of a well-structured and pre-tested interview schedule.
Constraints perceived by the sheep farmers, Likert’s scaling system with a 5-point continuum scale 
A Likert scale presents respondents with a statement and asks them to rate the extent to which they agree or disagree with it. It is one of the most commonly used tools in quantitative research.
i. It is developed to assess an individual’s opinion or attitude on a particular topic.
ii. It consists of multiple statements, each followed by a scale for the respondent to indicate their level of agreement or disagreement.
For each constraint, farmers were asked to indicate the extent of the constraint using an ordered Likert scale. The scale consisted of five response categories, with numerical values assigned to each. The most negative response was assigned a value of 1, while the most positive response was assigned a value of 5.
5 = Very severe constraint
4 = Severe constraint
3 = Moderate constraint
2 = Low constraint
1= Not constraint
Factors influencing the intensity of constraints perceived by the sheep farmers: 
To assess the overall severity of constraints faced by farmers, the individual scores for each constraint were summed to generate a composite score representing the intensity of constraints for each respondent. To identify the socio-economic and farm-related factors influencing this intensity, a multiple linear regression model was employed. The specification of the variables used in the model is given in Table 1. This approach allowed for the examination of the simultaneous effects of several independent variables on the severity of constraints perceived by the small ruminant farmers, thereby providing a comprehensive understanding of the key determinants contributing to the challenges they experience.
 A multiple linear regression analysis was used to estimate the model. 
Y = α + β1X1 + β2X2 + …………. + β11X11 + μ
Where, 
Y = Intensity of constraints / Constraints score 
Xi = Independent variables 
α = Intercept 
βi = Regression coefficients to be estimated 
μ = stochastic disturbance term
Table 1: Specification of the variables used in the model
	Xi
	Explanatory variables
	Specifications

	X1
	Age of the farmer 
	In years

	X2
	Gender of the farmer
	1-Male
0-Female

	X3
	Community
	0- Others
1- BC
2- MBC
3- SC/ST

	X4
	Religion
	1-Hindu
0-Others

	X5
	Education of the farmer
	1-Illiterate
2-Primary
3-Secondary
4-Graduate and above

	X6
	Sheep farming as an occupation
	1-Primary 
2- secondary

	X7
	Experience in sheep farming 
	In years

	X8
	Land holding of the farmer
	In acres

	X9
	Flock size 
	In numbers

	X10
	Annual income 
	Income from sheep rearing in rupees

	X11
	Proportion of income from sheep
	In per cent


RESULTS AND DISCUSSION:
The results of the study are summarized in Tables 2 and 3. Table 2 outlines the prioritized constraints perceived by sheep farmers due to endoparasitic infections. The analysis revealed that unawareness of targeted selective treatment was the most critical constraint with a score of 419, followed by lack of knowledge on anthelmintic resistance (399) and unawareness of rotational anthelmintics (389). These findings are in accordance with the results of Sindhu et al., (2025), who reported that only 11.67 per cent of sheep farmers were aware of the Targeted Selective Anthelmintic Treatment (TST) technique and only 6.67 per cent were aware of anthelmintic resistance. Other significant health-related constraints included the low price offered for diseased animals and the difficulty in following the correct deworming schedule. These findings indicate a significant knowledge gap regarding scientific deworming practices among sheep farmers, which could result in higher susceptibility to parasitic infections and increased economic losses.
Marketing-related constraints were also reported as a major challenge by the respondents. The most critical marketing issues included the high cost of transportation due to the greater distance to markets and the lack of organized marketing channels, both of which reduce farmers’ profit margins. These findings are consistent with the results of Seetha et al., (2021), who reported that unremunerative prices for animals and the high cost of transportation were the foremost marketing constraints faced by sheep farmers. Further, the study observed that dependence on middlemen was a common practice among farmers, primarily because of their limited access to organized markets. This dependency often results in price exploitation, as middlemen tend to offer rates much lower than the prevailing market prices (Ravikumar and Kumaravel, 2017; Seetha et al., 2021). Singh et al., (2018) also emphasized that the absence of a proper marketing facility is the key constraint affecting the marketing of small ruminants. 
The results further emphasize that inadequate veterinary services significantly contribute to health-related constraints. Anitha et al., (2025) reported that farmers following extensive rearing systems face frequent disease outbreaks due to poor veterinary infrastructure, underscoring the urgent need for improved veterinary service delivery and farmer awareness programs. Additionally, on the marketing side, 76.66 per cent of farmers reported middlemen dominance, along with poor access to market information and a lack of adequate transport facilities, which further contribute to marketing inefficiencies.
Table 2: Constraints in sheep farming due to endoparasitic infection
	S.No
	Constraints
	Constraints score
	Rank

	1
	Difficulty in following the correct vaccination and deworming schedule
	377
	5

	2
	Inadequate control measures for parasitic infection
	360
	6

	3
	High susceptibility of grazing land to parasitic infection throughout the year
	316
	9

	4
	Non-availability of timely care
	283
	13

	5
	Lack of proper care in treatment for the infected animal
	288
	12

	6
	Distance to the market
	292
	11

	7
	Unawareness of rotational anthelmintics
	389
	3

	8
	Non-availability of medicine in hospitals
	340
	7

	9
	Low price offered for diseased animal
	387
	4

	10
	Unawareness of targeted selective treatment
	419
	1

	11
	Lack of knowledge on anthelmintic resistance
	399
	2

	12
	Non-availability of the deworming drug
	279
	14

	13
	Non-existence of a viable, organized marketing channel
	271
	15

	14
	High cost of transportation
	298
	10

	15
	Unawareness of supplies and services offered by the government
	327
	8


A multiple linear regression model was used to determine the factors associated with the intensity of constraints in sheep farming due to the occurrence of endoparasitic infection and the results are presented in Table 3. The adjusted coefficient of multiple determination (adjusted R2) was found to be 0.727, which indicated that the independent variables explained 72.7 per cent of the variation in the dependent variable. The F value of the function was found to be significant at the one per cent level (P < 0.01).  The model revealed that among the eleven variables, education (P < 0.01), experience (P < 0.01), flock size (P < 0.01), annual income (P < 0.01), occupation (P< 0.01) and proportion of income from sheep farming (P < 0.01) were found to be significant predictors.	Comment by andri angi: please add comparative data in other regions, especially with larger sheep populations
Among the eleven variables included in the analysis, education, experience, flock size, annual income, occupation, and proportion of income from sheep farming were found to be the significant predictors. Education (P < 0.01) and experience (P < 0.01) had negative and significant effects, suggesting that higher education levels and greater farming experience reduced the perceived intensity of constraints. Similarly, annual income (P < 0.01), occupation (P < 0.01) and proportion of income from sheep farming (P < 0.01) were negatively associated with constraint intensity, indicating that financially stable and more engaged farmers experienced fewer constraints. In contrast, flock size (P < 0.01) had a positive and significant effect, implying that larger flocks exacerbated the challenges due to increased pasture contamination, difficulty in health monitoring, and greater resource requirements.	Comment by andri angi: please add comparative data in other regions, especially with larger sheep populations
Other variables, including age, gender, religion, community and landholding, were found to be statistically non-significant (P > 0.05), indicating that they did not significantly influence the intensity of constraints perceived by sheep farmers. These findings suggest that both farmer characteristics and farm management factors play key roles in determining the severity of constraints associated with endoparasitic infections.
Table 3: Factors influencing the intensity of constraints in sheep farming due to endoparasitic infection
	S. No.
	Xi
	Variables 
	Constraint Co-efficient
	t-statistics

	1
	X1
	Age of the sheep farmer
	0.115
	0.971

	2
	X2
	Gender of the farmer
	0.019
	0.249

	3
	X3
	Religion
	-0.052
	-0.700

	4
	X4
	Community
	0.066
	0.880

	5
	X5
	Education
	-0.445**
	-4.505

	6
	X6
	Experience of the farmer
	-0.580**
	-5.508

	7
	X7
	Flock size
	1.118**
	3.285

	8
	X8
	Land holding of the farmer
	0.054
	0.600

	9
	X9
	Annual income
	-1.148**
	-4.158

	10
	X10
	Sheep farming as an occupation 
	-0.232**
	-2.730

	11
	X11
	Proportion of income from sheep farming
	-0.562**
	-3.060

	R2
	0.892
	

	Adjusted R2
	0.727
	

	F value
	57.500**
	

	N
	90
	


            ** Significance at one per cent level
CONCLUSION:
The findings of the study concluded that the foremost constraint perceived by the sheep farmers due to endoparasitic infection was the lack of awareness regarding targeted selective treatment and lack of knowledge on anthelmintic resistance. The results on the factors influencing the intensity of constraints revealed that education, farming experience, annual income, flock size, occupation and proportion of income from sheep farming were statistically significant determinants. These results highlight the critical role of socio-economic factors in improving farmers’ ability to adopt scientific parasite control measures. Promoting targeted selective treatment and integrated parasite management can reduce dependence on anthelmintics, prevent drug resistance and improve flock health and productivity. Therefore, strengthening farmer education and training programs, along with improving access to veterinary services and information on sustainable deworming practices, is essential. Promoting targeted extension strategies that encourage the adoption of targeted selective treatment and increase awareness of anthelmintic resistance can effectively reduce parasite burdens, enhance animal health and boost the profitability of sheep farming.
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