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ABSTRACT
	The present study was conducted to analyze constraints affecting equine management practices among horse owners in coastal South Gujarat, India, with particular emphasis on deworming and reproductive management of foals. Horses (Equus ferus caballus) play a vital role in rural livelihoods, socio-cultural functions, and working equid systems; however, their management under field conditions remains suboptimal in many developing regions. A total of 150 horse owners were selected using a simple random sampling technique, and data were collected through a pre-tested structured interview schedule. The study encompassed housing, feeding, breeding, foaling care, healthcare practices (including vaccination and deworming), behavioural management, and socio-economic constraints.
The findings revealed that high construction cost (71.33%) was the most significant housing constraint, followed by space limitation (35.33%), with a highly significant difference (χ² = 19.44, p < 0.001). In breeding management, lack of superior pedigree animals (34.00%) and high cost of quality breeds (26.00%) were major concerns (χ² = 8.91, p < 0.05). Feeding constraints were primarily related to lack of marketed feed supply (36.00%) and high feed cost (30.00%), showing significant variation (χ² = 18.24, p < 0.001). Healthcare challenges included high cost of veterinary medicines (27.33%), distant veterinary services (17.33%), and irregular availability of vaccines (14.67%), with strong statistical significance (χ² = 39.31, p < 0.001). Although awareness of deworming existed, gaps in systematic scheduling were observed.
Overall, the study indicated moderate adoption of recommended practices, with notable deficiencies affecting equine welfare. The results emphasize the need for strengthening extension services, improving access to veterinary care, promoting scientific feeding and housing, and enhancing awareness of reproductive and deworming practices. These interventions are essential for improving management efficiency and ensuring sustainable welfare of horses in coastal Gujarat (Singh et al., 2022; FAO, 2011).
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1. INTRODUCTION 

Horses (Equus ferus caballus) play a significant role in rural livelihoods, transportation, agricultural activities, and socio-cultural functions in many developing countries, including India. Despite increasing mechanization, horses continue to be widely used in traditional systems, particularly in coastal and tribal regions where access to modern infrastructure is limited. In such systems, equine health, productivity, and welfare are directly influenced by the management practices adopted by owners. However, these practices are often constrained by socio-economic limitations, lack of technical knowledge, and inadequate access to veterinary services (Pritchard et al., 2005; Swann, 2006).
Scientific equine management encompasses proper housing, balanced feeding, reproductive care, disease prevention, and behavioural management. Among these, deworming and reproductive management are critical for maintaining health, growth, and overall productivity, particularly in foals. Inadequate parasite control can lead to poor body condition, reduced immunity, and increased susceptibility to diseases, while improper reproductive management affects breeding efficiency and foal survival (FAO, 2011). Studies have shown that gaps in management practices, especially under field conditions, are often associated with welfare issues such as poor body condition, stress, and behavioural abnormalities (Burn et al., 2010).
In India, equine management practices vary widely depending on regional, economic, and cultural factors. Indigenous breeds are commonly preferred due to their adaptability and lower maintenance requirements; however, the adoption of improved scientific practices remains limited (Singh et al., 2022). Constraints such as high cost of feed and veterinary care, lack of access to quality breeding stock, and insufficient extension support further hinder the implementation of recommended practices.
Coastal South Gujarat represents a unique agro-climatic region where horses are maintained under diverse field conditions, yet systematic studies on constraints affecting equine management practices are scarce. Understanding these constraints is essential for designing effective intervention strategies aimed at improving equine health and welfare.
Therefore, the present study was undertaken to assess the constraints affecting equine management practices among horse owners in coastal South Gujarat, India, with special emphasis on deworming, reproductive management, and associated welfare implications.

2. material and methods

The present study was conducted in the coastal and southern region of Gujarat, India. The study area included seven districts, namely Surat, Navsari, Valsad, Dang, Tapi, Bharuch, and Narmada, which lie predominantly south of the Narmada River.
The region falls under a sub-tropical climatic zone with a sub-humid to humid climate, particularly influenced by coastal proximity and varied topography. The area experiences moderate climatic variations, with relatively milder conditions in coastal and hilly regions, while inland areas experience higher temperatures. The average winter daytime temperature is around 25°C, with nighttime temperatures dropping to approximately 12°C under generally clear and sunny conditions. During summer, daytime temperatures may rise up to 40°C, while nighttime temperatures remain around 30°C (COI, 2019).
The climatic conditions, combined with moderate to high humidity, support diverse livestock and equine activities, particularly those associated with rural livelihoods, ceremonial functions, tourism, and transport purposes.
Sampling Procedure
A simple random sampling technique was employed for the selection of horse owners from each selected district. Based on the equine population data obtained from the 20th Livestock Census, approximately 5–10% of horse owners were considered for inclusion in the study to ensure adequate representation.
A total sample size of 150 horse owners was finalized for the present investigation, ensuring balanced coverage across all selected districts.
Selection of Districts
The study was conducted in seven districts of South Gujarat. The selection was based on the presence and distribution of horse populations as reported in the 20th Livestock Census. District-wise horse population data were used to identify equine-dense regions for inclusion in the study.
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Fig.  1. The district-wise horse population in South Gujarat, India.
Selection of Respondents
A total of 150 foal owners were selected using proportionate random sampling based on the horse population in each district. Care was taken to ensure uniform distribution of respondents across all selected districts.
The sampling framework was structured to capture variability relevant to constraints affecting equine management practices, considering differences in:
(a) horse breeds (indigenous and recognized breeds such as Kathiawadi and Marwari),
(b) management systems, and identified key constraints affecting equine management practices among horse owners in coastal South Gujarat, India. 
(c) usage patterns, including transport, ceremonial, agricultural, and recreational uses to obtain a representative dataset for assessing adoption of management practices, welfare implications, and constraints.
Data Collection 
Primary data were collected through personal interviews using a pre-tested structured interview schedule, designed in accordance with the objectives of the study to assess constraints affecting equine management practices among horse owners in coastal South Gujarat, India. The questionnaire was developed to capture detailed information on various management practices and the constraints influencing their adoption under field conditions following components.
1. socio-economic characteristics of respondents (age, education, occupation, landholding, and housing status)
2. general equine management practices, including housing, feeding, and routine care;
3. deworming practices (frequency, type of anthelmintic used, method of administration, And awareness of parasite control)
4. reproductive management practices (breeding methods, estrus detection, pregnancy diagnosis, care of pregnant mares, and foaling management);
5. healthcare practices (vaccination, disease management, and access to veterinary services); and
6. constraints faced by horse owners in adopting recommended equine management practices, particularly in areas of feeding, housing, healthcare, deworming, and reproduction
The interview schedule was pre-tested through a pilot survey on a small group of respondents to ensure clarity, relevance, and consistency. Based on the feedback, necessary modifications were made to improve the reliability and validity of the data collection instrument, ensuring accurate assessment of field-level practices and associated constraints.
Variables and Measurement 
The study involved both dependent and independent variables, which were systematically identified and measured to assess constraints affecting equine management practices among horse owners.
Independent Variables
The independent variables included socio-economic and management-related characteristics of the respondents:
a) Age (years) 
b) Education level (illiterate, primary, secondary, higher) 
c) Occupation (farming, business, service, others) 
d) Landholding (hectares) 
e) Herd size (number of horses owned) 
f) Experience in horse rearing (years) 
g) Type of horse breed (indigenous, Kathiawadi, Marwari, others) 
h) Management system (stall-fed, semi-intensive, extensive) 
i) Usage pattern (transport, agricultural, ceremonial, recreational) 
Dependent Variables
The dependent variable was constraints affecting equine management practices, categorized into:
a) Housing constraints 
b) Feeding constraints 
c) Breeding constraints 
d) Healthcare constraints (including deworming and vaccination) 
e) Socio-economic and infrastructural constraints
Measurement of Variables
a) Socio-economic variables were measured using standard classification methods and expressed in frequencies and percentages. 
b) Management practices were assessed using a structured scoring system based on the level of adoption (low, medium, high). 
c) Constraints were measured by asking respondents to indicate the severity of each constraint, which was categorized as: 
1. Severe (score = 3) 
2. Moderate (score = 2) 
3. Mild (score = 1) 
4. Not a constraint (score = 0) 
A constraint index was calculated to rank the major constraints based on mean scores.
Statistical Analysis
The collected data were coded, tabulated, and analyzed using appropriate statistical methods. Descriptive statistics such as frequency and percentage were used to summarize the data. The Chi-square (χ²) test was applied to determine the association between categorical variables and to assess differences among groups. The level of significance was tested at p < 0.05 and p < 0.01.

3. results and discussion

Constraints Faced by Horse Owners with Respect to Housing.
The findings of the present study revealed that housing-related constraints were among the most significant factors affecting equine management practices in the study area. A substantial majority of horse owners (71.33%) reported high construction cost as the primary constraint in providing proper housing facilities, while 28.67 per cent indicated lack of adequate space as a limiting factor (Table 1.). The chi-square analysis demonstrated a highly significant difference between these constraints (χ² = 19.44, df = 1, p < 0.001), indicating that financial burden is the predominant issue compared to space availability.
The high cost associated with construction of proper stables, including roofing, flooring, and ventilation facilities, discourages horse owners from adopting improved housing systems. As a result, many animals are maintained under suboptimal conditions, which may adversely affect their health, comfort, and overall welfare. Inadequate housing and poor environmental conditions have been linked to stress, reduced productivity, and increased susceptibility to diseases in working equines (Pritchard et al., 2005).
The issue of limited space, though comparatively less reported, still represents a significant constraint, particularly in densely populated or resource-limited areas. Restricted space often leads to overcrowding and limited movement, which can contribute to behavioural abnormalities such as stereotypies and aggression (Burn et al., 2010).
These findings are in agreement with earlier reports indicating that economic limitations and lack of infrastructure are major barriers to the adoption of scientific housing practices in equine management systems in developing countries (Swann, 2006; FAO, 2011). The results highlight the urgent need for financial support mechanisms, low-cost housing models, and extension services to promote improved housing practices among horse owners.

Table 1. Constraints Faced by Horse Owners with Respect to Housing (n = 150)

	Constraints of Housing
	Frequency
	Percentage (%)
	Chi-square (χ²)
	df
	P-value

	Lack of adequate space
	43
	28.67
	
	
	

	Additional construction cost
	107
	71.33
	19.44
	1
	 0.001



The table indicates that the major housing constraint faced by horse owners was the high cost of construction (71.33%), followed by lack of adequate space (28.67%). The chi-square test revealed a highly significant difference (p < 0.001) between the reported constraints, indicating that financial burden is the dominant factor affecting housing practices.

Constraints Faced by Horse Owners with Respect to Feeding.

The results of the present study revealed that feeding-related constraints significantly affected equine management practices among horse owners in the study area. The most frequently reported constraint was lack of marketed feed supply (36.00%), followed by high cost of feed ingredients (30.00%). Additionally, 20.00 per cent of respondents reported lack of knowledge regarding balanced ration formulation, while 14.00 per cent indicated shortage of green and dry fodder (Table 3.).
The chi-square analysis showed a highly significant variation among the constraints (χ² = 18.24, df = 3, p < 0.001), indicating that these factors differ markedly in their impact on feeding practices.
The unavailability of commercial feed and rising feed costs compel horse owners to depend on locally available and often nutritionally imbalanced feed resources. This may lead to inadequate nutrient intake, poor body condition, and reduced work efficiency of horses. Similar findings have been reported by Pritchard et al. (2005), who emphasized that improper feeding practices are a major factor affecting the welfare of working equines.
Lack of knowledge regarding balanced ration formulation further aggravates the problem, as many owners are unaware of the specific nutritional requirements of horses at different physiological stages. Inadequate feeding and poor-quality fodder have also been associated with health disorders and reduced productivity (FAO, 2011).
The shortage of green and dry fodder, particularly during seasonal fluctuations, is another important constraint in the region. These findings are in agreement with earlier studies highlighting feed scarcity and high feed cost as major constraints in equine management systems in developing countries (Swann, 2006; Singh et al., 2022).
Overall, the results indicate the need for improved feed supply systems, promotion of low-cost balanced rations, and extension programs to enhance farmers’ knowledge regarding scientific feeding practices.

Table 2. Constraints Faced by Horse Owners with Respect to Feeding (n = 150)
	Constraints of Feeding
	Frequency
	Percentage (%)
	Chi-square (χ²)
	df
	P-value

	Lack of marketed feed supply
	54
	36.00
	18.24
	3
	0.001

	Costly feed items
	45
	30.00
	
	
	

	Lack of knowledge of balancing ration
	30
	20.00
	
	
	

	Unavailability of green and dry fodder
	21
	14.00
	
	
	


Note: All chi-square values are statistically significant at p < 0.01, indicating significant variation in adoption of feeding practices among respondents
The table indicates that the major feeding constraint faced by horse owners was the lack of marketed feed supply (36.00%), followed by the high cost of feed ingredients (30.00%). Knowledge-related constraints (20.00%) and fodder scarcity (14.00%) were also reported. The chi-square test revealed a highly significant difference (p < 0.001) among the constraints, indicating variability in their relative importance.

Constraints faced by horse owners with respect to breeding. 

The findings of the present study revealed that lack of superior pedigree animals was the most prominent breeding constraint reported by horse owners (34.00%). This indicates limited availability of genetically superior stock in the study area, which restricts improvement in equine productivity and performance.
The second major constraint identified was the high cost of pedigree breed horses (26.00%), suggesting that economic limitations prevent horse owners from acquiring quality breeding animals. This aligns with the findings of Singh et al. (2018), who reported that financial constraints significantly affect adoption of improved breeding practices.
[image: C:\Users\ATPL\Desktop\Figure 2. Distribution (%) of breeding-related constraints reported by horse owners..png]
Fig.  2. Distribution (%) of breeding-related constraints reported by horse owners.
Further, 21.33 per cent of respondents reported difficulty in accessing suitable pedigree stallions for mating, reflecting inadequate breeding infrastructure and lack of organized breeding services. Similar observations were reported by Kumar and Meena (2020) in livestock management studies.
In addition, 18.67 per cent of horse owners indicated lack of knowledge regarding estrus detection, which is essential for timely breeding and improved reproductive efficiency. This finding is consistent with Sharma et al. (2017), who emphasized that poor reproductive awareness is a key limitation in traditional equine management systems

Table.3 Constraints faced by horse owners with respect to breeding (n = 150)

	Constraints of Breeding
	Frequency
	Percentage (%)
	Chi-square (χ²)
	df
	P-value

	High cost of pedigree breed horses
	39
	26.00
	8.91
	3
	0.03

	Lack of superior pedigree breed
	51
	34.00
	
	
	

	Lack of knowledge of estrus detection
	28
	18.67
	
	
	

	Difficulty in finding a good pedigree stallion for mating
	32
	21.33
	
	
	



The chi-square analysis (χ² = 8.91, df = 3, p < 0.05) showed a statistically significant difference among the constraints, indicating that the problems are unevenly distributed, with genetic and economic factors being more dominant.

Constraints faced by horse owners with respect to health care.

The results of the study indicated that the high cost of veterinary medicines was the most important constraint perceived by horse owners (27.33%). This highlights the economic burden associated with maintaining equine health, which often limits timely treatment and proper disease management. Similar findings were reported by Singh et al. (2018), who observed that rising veterinary costs significantly affect livestock healthcare adoption.
Access-related constraints were also prominent among the respondents. About 17.33 per cent reported distant location of veterinary hospitals, making it difficult to obtain timely treatment. Additionally, 14.67 per cent of horse owners indicated non-availability of vaccines on time and irregular visits by veterinary doctors, reflecting gaps in veterinary service delivery systems. These findings are in line with Kumar and Meena (2020), who reported that poor accessibility to veterinary services is a major limitation in rural livestock management.
Knowledge-related issues were equally important, as 14.67 per cent of respondents lacked adequate knowledge regarding diseases and their control. This indicates a need for extension education and awareness programs. Likewise, Sharma et al. (2017) emphasized that insufficient knowledge of disease management practices adversely affects animal health outcomes.
A small proportion (6.67%) of respondents reported injuries due to vices of horses, while only 4.67 per cent indicated lack of proper deworming practices, suggesting comparatively lower concern in these areas.
The chi-square analysis (χ² = 39.31, df = 6, p < 0.001) revealed a highly significant difference among the constraints, indicating that economic and accessibility-related constraints are more dominant compared to others.

Table.4 Constraints faced by horse owners with respect to health care (n = 150) 

	Constraints of Feeding
	Frequency
	Percentage (%)
	Chi-square (χ²)
	df
	P-value

	High cost of veterinary medicine
	41
	27.33
	39.31
	6
	0.001

	Distant location of veterinary hospital
	26
	17.33
	
	
	

	Non-availability of vaccines on time
	22
	14.67
	
	
	

	Inadequate knowledge of diseases and control
	22
	14.67
	
	
	

	Veterinary doctors do not visit villages regularly
	22
	14.67
	
	
	

	Injuries due to vices of horses
	10
	6.67
	
	
	

	Lack of proper deworming practice
	7
	4.67
	
	
	


Note: All chi-square (χ²) test indicates a highly significant difference among health care constraints.

Overall Interpretation 
The findings of the present study clearly indicate that economic constraints, particularly the high cost of veterinary medicines, represent the most significant barrier to effective equine health care. This limits the ability of horse owners to provide timely and adequate treatment, thereby affecting animal health and productivity. Similar findings were reported by Singh et al. (2018), who highlighted that financial limitations are a major constraint in livestock health management.
In addition, accessibility-related issues, such as distant veterinary hospitals, irregular visits by veterinary doctors, and non-availability of vaccines on time, further restrict access to essential health services. These results are in agreement with Kumar and Meena (2020), who observed that inadequate veterinary infrastructure and service delivery systems are key challenges in rural livestock sectors.
Furthermore, knowledge gaps in disease prevention and control among horse owners significantly affect the adoption of scientific health care practices. Sharma et al. (2017) also emphasized that lack of awareness regarding disease management leads to poor animal health outcomes.
Although constraints such as injuries due to vices of horses and lack of deworming practices were observed, they were relatively less significant compared to economic and accessibility constraints.
Overall, the study suggests that improving affordability of veterinary care, strengthening veterinary service delivery, and enhancing awareness through extension education programs are essential for overcoming health care constraints among horse owners.

4. Conclusions
The study revealed that horse owners in Coastal South Gujarat face multiple constraints in equine management, particularly in breeding and health care. Economic factors, such as the high cost of veterinary medicines and pedigree animals, were the most significant barriers. Genetic limitations, including lack of superior breeds, and accessibility issues, like distant veterinary services and limited breeding facilities, further hinder effective management.
Additionally, knowledge gaps in areas such as estrus detection and disease control were observed among horse owners. These findings are consistent with earlier studies (Singh et al., 2018; Kumar and Meena, 2020; Sharma et al., 2017).
Limitations
The study was based on responses from 150 horse owners and may not represent all equine owners in Gujarat. Information was self-reported and may be affected by recall or response bias. District-wise respondent numbers and non-response information were not reported. The cross-sectional design cannot establish causal relationships between reported constraints and management outcomes. Horse health, body condition, welfare and productivity were not directly assessed. The study also did not analyse how owner characteristics, breed, herd size or management system were associated with individual constraints.


5.  Final Scientific Perspective 
The present study provides a systematic understanding of the constraints affecting equine management practices among horse owners in Coastal South Gujarat. The findings highlight that equine management is influenced by a complex interaction of economic, genetic, infrastructural, and knowledge-based factors.
From a scientific perspective, the dominance of economic constraints indicates that adoption of improved technologies is largely cost-dependent. The limited availability of superior genetic resources restricts breed improvement, while inadequate veterinary infrastructure and service delivery affect animal health and productivity. Furthermore, the presence of knowledge gaps in reproductive and health management practices emphasizes the need for targeted extension interventions.
The statistically significant differences observed among constraints validate that these factors are not uniform and require priority-based, evidence-driven interventions. Therefore, improving equine management systems demands an integrated and multidisciplinary approach, combining advancements in veterinary science, breeding technology, extension education, and rural development policies.
Overall, the study contributes to the scientific literature by identifying key constraint areas and provides a foundation for future research, policy formulation, and sustainable equine development programs in the region.
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