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ABSTRACT
The present study was conducted from March 2025 to April 2026 to determine the prevalence and distribution of ectoparasites in Manipuri ponies from Imphal West district, Manipur, India. A total of 135 Manipuri ponies of both sexes were examined from six selected locations, namely Ningombam, Iroisemba, Langol, Langthabal, Meitram, and Lamphel. Ectoparasites were collected through careful physical examination of the body surface and preserved in 70% ethanol for laboratory identification. The collected specimens were identified on the basis of external morphological characters using standard taxonomic keys. Of the 135 ponies examined, 60 were found to be infested, giving an overall prevalence of 44.44%. Village-wise prevalence ranged from 40.00% in Lamphel to 66.67% in Meitram; however, the difference among locations was not statistically significant (χ² = 2.47, p = 0.78). Sex-wise analysis showed no significant difference in ectoparasite prevalence between male (44.00%) and female (45.00%) ponies, and no significant association was observed between host sex and infestation status (χ² = 0.01, p = 0.93). Three ectoparasite taxa were recorded during the study, namely Rhipicephalus microplus, Haemaphysalis spp., and Bovicola equi. Among these, Haemaphysalis spp. was the predominant ectoparasite recorded in the examined population. Species-wise distribution differed significantly among the identified ectoparasites (χ² = 34.14, p < 0.001). The findings provide baseline information on ectoparasite occurrence in Manipuri ponies of Imphal West district and indicate the need for regular monitoring and appropriate ectoparasite-control measures to maintain pony health.
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INTRODUCTION
The Manipuri Pony is an indigenous equine breed native to Manipur and is widely recognised for its endurance, agility, adaptability, and cultural importance. The breed occupies a unique place in the history of equestrian sports and has been described as the only living original polo pony breed (Behl et al., 2007; Talukdar et al., 2021). Traditionally, Manipuri ponies have been associated with Sagol Kangjei, the indigenous form of polo played in Manipur. Due to its historical association with this sport, Manipur is often regarded as the birthplace of polo (Devi et al., 2013), and Sagol Kangjei has been designated as the official state game.
Among the indigenous pony breeds of India, the Manipuri Pony is considered one of the oldest and most valuable breeds used in traditional polo and has been linked with one of the earliest polo grounds in the world (Gupta et al., 2014). The Indian Council of Agricultural Research (ICAR) has recognised the Manipuri Pony as one of the purest and most prestigious equine breeds of the country (Talukdar et al., 2021).
Historically, Manipuri ponies served multiple purposes, including transportation, hunting, cavalry activities, and sporting events (Talukdar et al., 2021). The Manipuri Pony is currently considered an endangered breed (Gupta et al., 2012). The decline in population may be associated with habitat loss, reduced utilisation, and the functional role of the breed being mainly confined to polo activities. As the population of Manipuri ponies continues to decline, conservation and maintenance of their health have become increasingly important.
Among the various health constraints affecting equines, ectoparasitic infestation remains a major concern. Ectoparasites, such as ticks and lice, inhabit the body surface of animals and may adversely affect host health through blood loss, irritation, dermatitis, stress, and reduced physical performance. In addition to these direct effects, many ectoparasites also act as vectors of pathogens responsible for several diseases of veterinary significance (Taylor et al., 2016). Environmental factors, including temperature, humidity, management systems, host density, and grazing practices, strongly influence the occurrence and persistence of ectoparasites (Wall & Shearer, 2001).
Several studies have documented ectoparasite infestations in horses from different regions of India; however, information on the prevalence and diversity of ectoparasites infesting Manipuri ponies remains scarce. Systematic investigations on the ectoparasite fauna of this indigenous equine breed in Manipur are limited, resulting in a significant gap in the available epidemiological data. As Manipuri ponies constitute an important indigenous genetic resource of Northeast India, understanding their parasite burden is essential for developing effective prevention, control, and conservation strategies.
Recent studies have highlighted the growing veterinary importance of ectoparasites and tick-borne diseases in equids worldwide. Environmental factors, climatic variability, host management practices, and changing vector distributions can influence the occurrence and spread of ectoparasites, emphasising the need for continued surveillance (Abbasi et al., 2025; Diakou, 2024; de Souza & Weaver, 2024). Moreover, tick-borne diseases, such as equine piroplasmosis, remain important health concerns for horses globally (Mendoza et al., 2024). Recent Indian investigations in cattle and wild hares have similarly recorded Rhipicephalus microplus and Haemaphysalis spp., supporting the relevance of host ecology and local management conditions when interpreting ectoparasite occurrence (Patel et al., 2026; Kumar et al., 2025). Recent reviews also support integrated tick surveillance and control because infestation patterns may be shaped by ecological conditions, host management, and the limitations of single-method control approaches (Mollong et al., 2025; Makwarela et al., 2025). Recent equine pharmacological evidence further indicates that ectoparasite-control recommendations in horses should be supported by species-appropriate safety and efficacy data (Morgan et al., 2025). Despite the conservation value of the Manipuri Pony, field-based information on ectoparasite occurrence in this breed from Imphal West remains insufficient, particularly in relation to village-wise, sex-wise, and species-wise patterns under local management conditions. Therefore, the present study was undertaken to investigate the prevalence, distribution, and diversity of ectoparasites infesting Manipuri ponies in Imphal West district, Manipur, and to generate baseline data for their health management and conservation.
MATERIALS AND METHODS
Study area
The present investigation was carried out in selected villages/areas of Imphal West district, Manipur, India, namely Ningombam, Iroisemba, Langol, Langthabal, Meitram, and Lamphel. The study area consists of semi-intensive and free-grazing management systems in which Manipuri ponies are commonly reared.
Study animals and sample collection
Monthly field visits were conducted from March 2025 to April 2026, and ponies from stables and grazing fields were randomly selected from different study sites without prior consideration of age or apparent health condition.
A total of 135 Manipuri ponies of both sexes were examined for the presence of ectoparasites. Among the examined animals, 75 were males and 60 were females.
Each pony was subjected to a thorough physical examination for ectoparasite infestation. The entire body surface, including the neck region, mane, ears, abdomen, tail region, perineal area, and other predilection sites, was carefully inspected. Visible ectoparasites were collected manually using forceps and handpicking methods. The collected specimens were transferred into properly labelled vials containing 70% ethanol for preservation and transportation to the Parasitology Laboratory, Department of Zoology, Dhanamanjuri University, Imphal, Manipur, for further examination.
Identification of ectoparasites
The collected ectoparasites were examined under a stereoscopic microscope and identified on the basis of their external morphological characteristics using standard taxonomic keys. Tick identification was carried out based on characteristics such as capitulum structure, basis capituli, coxal spurs, scutum, spiracular plate, festoons, and anal groove, while lice were identified based on body morphology, head structure, segmentation, and other diagnostic characters. Identification was performed following standard identification keys and published literature (Walker et al., 2003; Wall & Shearer, 2001; Yamaguti et al., 1971).

Calculation of prevalence
[image: ]The prevalence of ectoparasite infestation was calculated according to the following formula:


Statistical analysis
Statistical analysis was performed using the chi-square (χ²) test to determine the association between ectoparasite prevalence and categorical variables, such as village and sex. Chi-square goodness-of-fit analysis was used to determine differences in species distribution patterns among the identified ectoparasites. Under the null hypothesis, all three ectoparasite species were assumed to occur with equal frequency. Therefore, the expected frequency for each species was calculated by dividing the total number of species occurrences recorded (n = 83) by the number of species identified (n = 3). Statistical significance was considered at p < 0.05.
RESULTS AND DISCUSSION
Species-wise distribution
Species-wise distribution analysis (Table 1 and Fig. 1), based on the chi-square goodness-of-fit test, revealed a highly significant variation in the occurrence of ectoparasite species (χ² = 34.14, p < 0.001). Three ectoparasite taxa were identified (Plate 1) from the examined Manipuri ponies, namely Rhipicephalus microplus (5.93%), Haemaphysalis spp. (37.77%), and Bovicola equi (17.78%). Among these, Haemaphysalis spp. constituted the predominant ectoparasite species. Of the 135 Manipuri ponies examined, 60 were found to be infested with one or more ectoparasite species. Mixed infestations, in which two or more ectoparasite species occurred simultaneously on the same animal, were also observed. As a result, the total number of species-wise occurrence records (83) exceeded the number of infested ponies, reflecting the presence of multiple ectoparasite species on some individuals.
The present investigation demonstrated significant variation in ectoparasite species occurrence, with Haemaphysalis spp. showing clear predominance among the recovered ectoparasites. The significant chi-square goodness-of-fit result indicated that ectoparasite species were unevenly distributed within the host population.
The predominance of Haemaphysalis spp. observed in the present study may be attributed to the broad host range and ecological adaptability of ticks belonging to this genus. Species of Haemaphysalis infest a wide range of domestic and wild animals and are widely distributed in tropical and subtropical regions (Kumar et al., 2024). Tick distribution and abundance are influenced by climatic conditions, host availability, vegetation, and other environmental factors (Walker et al., 2003; Onyiche et al., 2019). Similar observations have been reported in equines from other parts of India. Tramboo et al. (2019) recorded Haemaphysalis bispinosa as the predominant tick species in equines of Kashmir Valley, with an overall prevalence of 21.07%, while Damalinia equi (Bovicola equi) was the most common louse species, with a prevalence of 17.28%. These findings are broadly consistent with the present study, where Haemaphysalis spp. constituted the most prevalent ectoparasite taxon and Bovicola equi was the only louse species identified. Differences in prevalence levels between studies may be related to variations in climate, agro-ecological conditions, management systems, host density, seasonal factors, and parasite-control practices.
Table 1. Prevalence rate of ectoparasite species in Manipuri Pony in Imphal West district of Manipur. 
	Parasite species
	No. of pony positive
	Prevalence %

	Ticks

	1. Rhipicephalus microplus
	8
	5.93

	2. Haemaphysalis spp.
	51
	37.77

	Lice

	1. Bovicola equi
	24
	17.78



Village-wise prevalence
Village-wise prevalence analysis (Table 2 and Fig. 2) revealed no significant variation in ectoparasite infestation among the villages of Imphal West district (χ² = 2.47, p = 0.78). Of the 135 Manipuri ponies examined, 60 animals were found to be infested, resulting in an overall prevalence of 44.44%. Among the study sites, the highest prevalence was observed in Meitram (66.67%), followed by Ningombam and Langthabal (50.00% each), Iroisemba (42.86%), Langol (41.67%), and Lamphel (40.00%). Although differences in infestation rates were observed among villages, the variation was statistically non-significant, indicating a relatively uniform distribution of ectoparasite infestation across the study locations.
The absence of significant differences in ectoparasite prevalence among the study locations may be attributed to the similarity of environmental conditions and management practices across the surveyed areas. Manipuri ponies from different villages were generally maintained under comparable grazing systems and exposed to similar ecological conditions, which may have resulted in a relatively uniform risk of ectoparasite infestation. Grazing management has been recognised as an important factor influencing tick prevalence in livestock, with animals sharing common grazing environments exhibiting similar infestation patterns (Rehman et al., 2017).
Environmental factors, such as temperature, humidity, vegetation cover, and host density, are known to influence the establishment and persistence of ectoparasite populations. In equine hosts, parasite occurrence has been shown to vary according to ecological and management-related factors (Payne et al., 2017). Climatic suitability and host movement also contribute substantially to the maintenance and spread of vector populations (Onyiche et al., 2019). Tick abundance and survival are strongly influenced by local environmental conditions that support development and reproduction (Walker et al., 2003; Taylor et al., 2016). Therefore, the lack of significant village-wise variation in the present study may reflect broadly similar ecological conditions across the surveyed areas.
Table 2. Area/Village-wise prevalence of ectoparasite in Manipuri Pony in Imphal West district of Manipur. 
	Sl. No.
	Site of Collection
	No. of host examined
	No. of host infested
	Prevalence %

	1
	Ningombam
	12
	6
	50.00

	2
	Iroisemba
	21
	9
	42.86

	3
	Langol
	36
	15
	41.67

	4
	Langthabal
	12
	6
	50.00

	5
	Meitram
	9
	6
	66.67

	6
	Lamphel
	45
	18
	40.00

	
	Total
	135
	60
	44.44




Sex-wise prevalence
Sex-wise prevalence analysis (Table 3 and Fig. 3) indicated no significant association between host sex and ectoparasite infestation (χ² = 0.01, p = 0.93). Of the 75 male Manipuri ponies examined, 33 animals were found positive, giving a prevalence of 44.00%, whereas, among the 60 female ponies examined, 27 were infested, with a prevalence of 45.00%. The findings suggest that both male and female ponies experienced a similar level of exposure to ectoparasites under the prevailing management and environmental conditions.
The present investigation demonstrated nearly similar infestation rates in male and female Manipuri ponies, suggesting that host sex had little influence on ectoparasite occurrence. Similar grazing exposure and management systems between both groups may explain the absence of statistically significant differences.
Comparable findings have been reported in previous equine ectoparasite studies in which no significant association was observed between host sex and tick infestation. Sundstrom et al. (2021) reported that sex and age class did not significantly influence tick infestation in horses, while Duell et al. (2013) similarly found no significant differences in tick infestation frequency or intensity between male and female horses. Previous parasitological studies have also reported that sex-related differences in parasite occurrence are not always evident unless physiological or behavioural variations substantially alter host susceptibility (Soulsby, 1982; Urquhart et al., 1996). Management practices and exposure patterns frequently exert greater influence than host sex itself in determining infestation patterns (Radostits et al., 2007). Furthermore, Rehman et al. (2017) identified grazing management and exposure to parasite-infested environments as important determinants of infestation prevalence, while Chepkwony et al. (2021) highlighted the influence of environmental and husbandry factors on ectoparasite burdens in grazing animals.
Table 3. Sex-wise prevalence of ectoparasite in Manipuri Pony in Imphal West district of Manipur. 
	Sl. No.
	Sex - category
	No. of host examined
	No. of host infested
	Prevalence %

	1
	Male
	75
	33
	44.00

	2
	Female
	60
	27
	45.00















Fig.1. Species-wise prevalence of ectoparasite of Manipuri Pony in Imphal West District of Manipur










Fig.2. Area/Village-wise prevalence of ectoparasite of Manipuri Pony in Imphal West District of Manipur










Fig.3. Sex-wise prevalence of ectoparasite of Manipuri Pony in Imphal West District of Manipur
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 Plate 1. Ticks (A-E): (A-C) Haemaphysalis spp.; (D) Rhipicephalus microplus (raw specimen); (E) Rhipicephalus microplus (permanent slide-mounted specimen);                                                               Louse (F-G): (F) Bovicola equi (raw specimen); (G) Bovicola equi (permanent slide-mounted specimen)


CONCLUSION
The present investigation provides baseline information on the prevalence and distribution of ectoparasites in Manipuri ponies from selected locations of Imphal West district, Manipur. Among the 135 ponies examined, 60 animals were infested, giving an overall prevalence of 44.44%. Infestation varied among the surveyed locations, with the highest prevalence recorded in Meitram and the lowest in Lamphel; however, the village-wise difference was not statistically significant. Similarly, male and female ponies showed nearly similar infestation levels, indicating that host sex was not significantly associated with ectoparasite occurrence under the prevailing conditions. Three ectoparasite taxa were identified, comprising Rhipicephalus microplus, Haemaphysalis spp., and Bovicola equi, with Haemaphysalis spp. being the predominant taxon. The significant difference in species-wise distribution indicates unequal occurrence of ectoparasite taxa in the examined pony population. Regular health surveillance, improved management practices, and suitable ectoparasite-control strategies are therefore important for supporting the health and conservation of Manipuri ponies in the study area.
LIMITATIONS
The study was limited to selected villages and areas of Imphal West district; therefore, the findings may not represent the complete ectoparasite status of Manipuri ponies across all regions where the breed is maintained. Seasonal variation, management system, grazing pattern, housing condition, prior ectoparasite-control practices, infestation intensity, clinical signs, and pathogen transmission were not separately assessed. Identification was based on morphological characters without molecular confirmation.
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