



ANALYSING THE USE OF ANTHELMINTICS IN SHEEP FARMS – AN INQUIRY INTO THE NORTH WESTERN ZONE OF TAMIL NADU 
ABSTRACT
A study was undertaken among sheep the farmers in the Salem and Dharmapuri districts of Tamil Nadu to assess their awareness regarding the use of anthelmintics. A total of 60 respondents were selected through a multistage random sampling method. Data were collected via personal interviews using a pre-tested and well-structured interview schedule. The collected information was analyzed using conventional percentage analysis and binary logistic regression analysis. The findings indicated that about 63 per cent of the respondents were aware of the significance and economic advantages of anthelmintic usage. However, only 53 per cent reported that they practice regular deworming. Among those who dewormed their flocks, 47 per cent used Albendazole, while 23 per cent administered Levamisole. Awareness about rotational use of anthelmintics was observed in 46.6 per cent of the farmers, whereas only 11.6 per cent were knowledgeable about the concept of targeted selective treatment. The results of binary logistic regression analysis to assess the determinant factors of awareness on anthelmintic usage revealed that several demographic and farm-related factors had a significant positive influence which included the farmer's educational level, experience in sheep farming, size of the flock, frequency of interaction with veterinarians, engagement with social media, and the income derived from sheep farming.
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INTRODUCTION

Small ruminants, such as sheep and goats, play a significant role in the agricultural economy of many countries, contributing to the livelihoods of millions of farmers worldwide. In India, for example, the small ruminant sector contributes approximately 1.5 per cent to the country's Gross Domestic Product (GDP) and provides employment to over 10 million people. India has a significant small ruminant population, with approximately 135 million goats and 65 million sheep.

The state's diverse agro-climatic zones provide conducive environments for rearing small ruminants, particularly sheep and goats. According to the 20th Livestock Census, Tamil Nadu's sheep population stands at approximately 4.5 million, while goats number around 9.5 million, underscoring the significance of small ruminants in the region's livestock sector. Tamil Nadu ranks 4th in sheep population in the country, accounting for 6.06 per cent of the country’s total sheep population. Livestock sector accounts for approximately 5.69 per cent of the State's GSVA and contributes 45.32 per cent to the agriculture and allied activities sector.
Tamil Nadu is one of the top contributors to the country's mutton production, with states like Telangana, Andhra Pradesh, Karnataka, and Rajasthan accounting for 88.77 per cent of the country's mutton production. Sheep, along with other livestock, play a vital role in the state's agricultural economy, supporting rural employment and incomes 
 However, internal parasites pose a significant threat, and in some cases, these effects are associated with reduced weight gain, anemia and consequently with low body condition and carcass yield. These threats to their health and productivity, necessitates the use of anthelmintics. The use of anthelmintics is a crucial aspect of small ruminant farming, as these animals are often affected by internal parasites, such as nematodes and trematode. The economic impact of intestinal parasitism on sheep productivity is significant. Researchers have created a number of useful, field-applicable strategies to decrease anthelmintic use and create integrated parasite management (IPM) strategies that require fewer anthelmintic treatments. The livelihoods of farmers are often affected by the impact of internal parasites on their animals, leading to reduced income and increased poverty.
This article explores the anthelmintic usage pattern of sheep farmers, highlighting the types of anthelmintics used, treatment frequency and the determinant factors of awareness. From this we gain insights into the challenges and opportunities for improving parasite control and promoting sustainable farming practices

DATA AND METHODOLOGY

Sampling and Data Analysis

The study was conducted in North western zone of Tamil Nadu. The primary data for the study was collected by multistage random sampling method. In the first stage two districts viz., Salem and Dharmapuri districts were selected by Simple random sampling technique. From each district a sample of 30 sheep farmers were selected for the study to make up a total of 60 sample farmers. The data were collected by personal interview method with the help of a pre-tested well fabricated interview schedule. The data collected were analysed by conventional percentage analysis and binary logistic regression analysis.

The Determinant factors of Awareness about anthelmintic usage

The binary logistic regression analysis was used to determine which variables contribute to the awareness on Anthelmintic usage pattern. 
Binary Logistic Regression Analysis


In explaining a dichotomous dependent variable (Yi), where “one” represents the respondent being Aware about anthelmintic usage and “zero” represents the respondent being unaware of anthelmintic usage. The relationship between dependent and independent variables is non-linear, a logistic function is used to estimate the association between binary, endogenous variable Y and the independent variables (Xs). The following mathematical form of the model was used in this study. 
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where, pi is the probability of the ith respondent being aware of anthelmintic usage and Xk is the kth explanatory variable. 
List : Consideration of model variables 

	Variables
	Definition

	X1
	Age of the farmer

	X2
	Educational status

	X3
	Experience in sheep farming in years

	X4
	Family Size 

	X5
	Flock size 

	X6
	Land Holding

	X7
	Extent of extension agency contact 

	X8
	Extent of veterinarians’ contact

	X9
	Extent of Participation in social media 

	X10
	Family income of the farmer

	X11
	Income from livestock rearing

	X12
	Income from sheep farming


Following these arguments, the following logit model was postulated. 

ln (pi / (1- pi)) = βo + β1X1+ β2 X2+ β3X3 + β4X4 + β5X5 + β6X6 + β7X7 + β8X8 +β9X9 




 + β10X10 + β11X11 + β12X12 
Where,


pi
=
Probability of the respondent being aware of anthelmintic usage
         (1- pi)
=
Probability of the respondent being unaware of anthelmintic usage

β0
=
Constant term

 
βi’s
= 
Coefficients


Xi 
=
Farm-related and demographic variables
RESULTS AND DISCUSSION

Anthelmintic usage and Awareness pattern

The study's findings showed that 38 sheep farmers, or 63.33 percent of the 60 sample sheep farmers, were aware of the importance of using anthelmintics. Anthelmintic use is still essential in sheep farming to control gastrointestinal nematode (GIN) infections, which have a major negative influence on the welfare, production, and health of the animals Kaplan, 2004. Among these sheep farmers, about 32 farmers (53.33 per cent) were regularly deworming their sheep. Adopting better sheep management techniques is essential to raising living standards (Singh et al., 2018). The farmers with awareness about deworming used Albendazole (47.37 per cent), Levamizole (23.68), Oxyclozanide (18.42) and ivermectin (10.53) as anthelmintic drugs. The main approach used to control parasites, anthelmintics have generally improved the health and well being of both domestic and production animals (Pasiani et al., 2012). 
 
The importance of Rotational anthelmintic usage was envisaged by 28 sheep farmers (46.67 per cent). Among the sheep farmers of the study area, 11.67 per cent of the farmers were aware of the Target Selective Anthelmintic technique (TST) and only a meagre proportion of the sample farmers were aware of the anthelmintic resistance (6.67 per cent). Maintaining improved deworming procedures and managing GI infections in sheep will enable producers to generate more income to the farmers (Ilangopathy et al., 2019).
 
There is a significant lack of awareness among sheep farmers regarding effective worm-control strategies and the implications of anthelmintic use, leading to the emergence of anthelmintic resistance (Swarnkar and D. Singh, 2010). The majority of farmers were keen to embrace the new technology, but poor acceptance was caused by a weak input distribution system and no support structure to give them rapid access to the most recent information and innovations (Kumar 2007).
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THE DETERMINANT FACTORS OF AWARENESS ABOUT PROPER ANTHELMINTIC USAGE PATTERN
The results of the logit model to assess the determinant factors of awareness about the anthelmintic usage pattern are given in the Table 1. On observing the contents of the table, it could be noted that the model χ2 was 73.87, meaning that the model is statistically significant (p<0.01. 

TABLE 1: DETERMINANT FACTORS OF AWARENESS ABOUT THE PROPER ANTHELMINTIC USAGE PATTERN
	Xi
	Determinants

	Coefficients

βi
	Wald-statistic
	P-value

	X1
	Age of the farmer
	0.042
	0.138
	.724

	X2
	Educational status
	0.293**
	6.123
	.006

	X3
	Experience in sheep farming in years
	0.163*
	3.932
	.044

	X4
	Family Size 
	-0.035
	.175
	.675

	X5
	Flock size 
	0.278**
	6.799
	.002

	X6
	Land Holding
	-0.055
	.365
	.546

	X7
	Extent of extension agency contact 
	0.014
	.018
	.894

	X8
	Extent of veterinarians’ contact
	0.079*
	3.982
	.037

	X9
	Extent of Social media usage 
	0.093*
	3.033
	.045

	X10
	Family income of the farmer
	0.097
	.778
	.378

	X11
	Income from livestock rearing
	0.012
	.014
	.906

	X12
	Income from sheep farming
	0.222*
	3.858
	.012

	β0
	Constant
	-0.337
	.207
	.649

	Model χ2 value = 73.87 **

	Dependant Variable: Aware = 1; Unaware = 0

	*  - P<0.05 

** - P<0.01


Table 2. Classification Table
	Observed
	Predicted

	
	awareness  
	Percentage correct

	
	Aware
	Unaware
	

	Awareness
	Aware 
	34
	4
	89.47

	
	Unaware
	3
	19
	86.36

	Overall Percentage
	
	
	88.33


The results of the study revealed that among the various demographic and farm related variables chosen for the study, the variables, education and experience of the sheep farmers, flock size of the farm, the extend of veterinarian contact, social media participation and income from sheep farming were the positive and statistically significant determinant factors of awareness about the anthelmintic usage pattern. Among these variables, education of the sheep farmers and flock size of the farm were statistically significant determinant factors of awareness at 99 per cent level (p<0.01). The variables, experience of the sheep farmers, extent of veterinarian contact, social media participation and income from sheep farming were statistically significant determinant factors of awareness at 95 per cent level (p<0.05).
The reliability of the usage of the logit model for the correct prediction of the farmers aware or unaware of proper anthelmintic usage was tested by comparing the observed and predicted values.  The percentage of correct prediction by the logit model was 88.33 per cent. This model was successful in predicting the aware farmers (89.47 per cent) correctly than the unaware farmers (86.38 per cent) (Table 2).
The emerging threat in the usage pattern of anthelmintics is the development of resistance to anthelmintic drugs. Anthelmintic resistance (AR) has increased due to the widespread and frequently careless use of anthelmintics, notwithstanding their historical effectiveness. This poses a threat to the long-term viability of existing parasite control initiatives. The emergence of resistant parasite populations is facilitated by the selection pressure caused by the frequent and extended use of anthelmintics without appropriate rotation or management techniques. (Vijayasarathi et al., 2016). Gastrointestinal nematodes of sheep in Tamil Nadu have developed resistance to conventional anthelmintics like levamisole, fenbendazole, albendazole, and closantel and the efficacy of these anthelmintics has been compromised due to the emergence of resistant strains brought about by their frequent and careless use (Meenakshisundarm et al., 2024). Major drivers of resistance are frequently found to include blanket treatments, recurrent use of the same class of drug and poor dosage procedures (Waghorn et al., 2006). Additionally, the low adoption of targeted selective treatment (TST) methods and the absence of faecal egg count (FEC) monitoring point to the need for increased knowledge and training among farmers and veterinarian (Kenyon et al., 2009).
CONCLUSION

Based on the study only 63 per cent of the sheep farmers were aware of the importance of anthelmintics, 46.7 per cent of the sheep farmers were aware of rotational anthelmintics and only 11.6 per cent were aware of target specific treatment. As sheep flock productivity and health depend heavily on the prudent use of anthelmintics, a drastic change in parasite control methods is required due to the emerging threat of anthelmintic resistance (AR) which is mostly caused by indiscriminate usage of anthelmintic drugs. This poses a serious danger to sustainable sheep husbandry. Farmers, veterinarians, and policy makers must work together to support integrated parasite management (IPM) in order to maintain the effectiveness of currently available anthelmintics. This comprises rotating drug classes, strategic grazing, frequent faecal egg count monitoring, and targeted selective treatments (TST). 
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