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Studies on the prevalence of gastrointestinal parasites in Free ranging Indian Bison in Barnawapara Wildlife Sanctuary
ABSTRACT
The investigation was conducted to determine the prevalence of gastrointestinal parasites in free-ranging Indian Bison inhabiting Barnawapara Wildlife Sanctuary. A total of 60 fecal samples were collected over a 12-month period encompassing summer, rainy, and winter seasons. Samples were examined using direct smear, sedimentation, and flotation techniques to identify parasitic ova. The overall prevalence of gastrointestinal parasites was recorded at 68.33%. Among the identified parasites, Strongyle spp. showed the highest occurrence (31.66%), followed by Amphistome spp. (26.66%), Trichuris spp. (6.66%), and Fasciola spp. (3.33%). Seasonal analysis indicated a statistically significant difference (P < 0.05) in prevalence rates, with the highest occurrence during the rainy season (85%), followed by winter (80%) and summer (40%). Strongyle spp. prevalence was comparatively higher during winter, whereas Amphistome spp. exhibited greater prevalence during the rainy season, reflecting seasonal variation in parasite dynamics.
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Introduction 
Wild animals constitute essential components of ecological systems, and continuous monitoring is required to assess their influence on natural ecosystems and human populations. In free-living animals, parasites are commonly present at low levels within a balanced host–parasite relationship. Environmental alterations, stress, nutritional deficiencies, and fluctuations in water availability can disturb this equilibrium and increase host susceptibility to parasitic infections (Begon and Bowers, 1995).
Indian bison (Bos gaurus), commonly known as Gaur, is among the largest extant terrestrial mammals, distributed across South and Southeast Asia. The species has been categorized as Vulnerable since 1986 (Duckworth et al., 2016) and is included under Schedule I of the Wild Life (Protection) Act, 1972. Population reductions exceeding 70% over the last three generations have been reported in several parts of its distribution range.
Parasitic diseases represent a significant challenge in the conservation of threatened wildlife species, as they may cause mortality, substantial population decline, and in extreme cases, local extinction (Singh et al., 2009). Parasitism influences host evolution and ecology through mechanisms such as sexual selection (Hamilton and Zuk, 1982) and parasite-mediated competition. Altered host–parasite dynamics, potentially linked to biodiversity loss, may facilitate spillover of parasites to livestock and humans (Friggens and Beier, 2010; Ostfeld and Keesing, 2012). Forest fringe zones and wildlife interface areas function as transitional habitats that enable parasite transmission between domestic and wild animals sharing common landscapes (Velusamy et al., 2014). Agricultural expansion and cattle rearing in proximity to natural habitats have intensified contact among humans, livestock, and wildlife. Within the Barnawapara Wildlife Sanctuary range, domestic animals and human populations inhabit 26 villages, often utilizing shared grazing lands with wild herbivores. Such interactions enhance the transmission of infectious agents and parasites across host species, establishing new host–parasite associations and ecological niches in disease transmission pathways (Correa and Passos, 2001). Parasitic burden can adversely affect animal health (Hoberg et al., 2001), leading to pathological consequences such as blood loss, tissue damage, abortion, congenital abnormalities, immunosuppression, and deterioration of physical condition (Singh et al., 2009). Elevated prevalence of directly transmitted parasites has been documented among wildlife populations inhabiting human-modified landscapes (Packer et al., 1999; Husain et al., 2013). The primary objective of the present investigation is to generate baseline information and enhance understanding of gastrointestinal endoparasite prevalence.
Gastrointestinal parasitism in affected animals manifests clinically through anorexia, diarrhea, abdominal distension, and detection of worms in feces (Chakraborty et al., 1994). Such infections pose substantial threats to wildlife populations (Singh et al., 2009). Parasitic load negatively influences overall health status (Hoberg et al., 2001) and reduces host longevity through pathological impacts and immune suppression (Singh et al., 2009).
Fecal examination surveys serve as important tools in wildlife disease surveillance and management. The present study was undertaken to investigate gastrointestinal parasites in free-ranging Indian bison (Gaur) inhabiting Barnawapara Wildlife Sanctuary, located in Kasdol block of Balodabazar–Bhatapara district, Chhattisgarh.
Materials and Methods
The study was conducted in natural field condition of Barnawapara wild life Sanctuary, which located in Kasdol Block of Balodabazaar District in Chhattisgarh. Barnawapara is 100 km far from Raipur and 130 km from Bilaspur. The present investigation was conducted over a period of one year, from March 2022 to February 2023, to evaluate the occurrence of gastrointestinal parasites in free-ranging Indian bison inhabiting Barnawapara Wildlife Sanctuary. The study period encompassed three distinct seasonal phases, namely summer (March to June), the rainy season (July to September), and winter (October to February), thereby allowing the assessment of seasonal variations in parasitic prevalence.

Fresh faecal samples were collected from the ground immediately after defecation during the early morning hours, with the assistance of forest guards to ensure accurate identification of the source animals and collection sites. During sampling, strict precautions were taken to avoid any form of extraneous contamination. A total of 60 faecal samples were collected randomly from the field, irrespective of the age and sex of the animals. Each sample, weighing approximately 20–25 g, was placed in a separate clean interlocked polythene bag containing 10% formalin as a preservative.

Each sample was appropriately labelled using a permanent marker to record relevant information, including the location of collection, the sex of the animal (where identifiable), and the date of sample collection. The properly labelled and numbered samples were subsequently transported to the Veterinary Hospital, Kasdol, for detailed parasitological examination.

Routine parasitological analyses were performed to detect the presence of parasitic ova and oocysts in the collected samples. The examination included direct smear preparation as well as standard sedimentation and flotation techniques to ensure comprehensive detection of parasitic stages. Identification of the ova of different parasites was carried out based on their morphological and morphometric characteristics, following the standard descriptions provided by Soulsby (1982). These established diagnostic procedures ensured reliable identification and assessment of the parasitic fauna present in the faecal samples. 
Direct Smear Method
For the preparation of a direct faecal smear, a drop of distilled water was placed on a clean, grease-free glass slide. A small quantity of faecal material was then added to the drop and thoroughly mixed using an applicator stick until a uniform suspension was obtained. Large fibres or particulate debris were carefully removed to ensure clarity of the preparation. The smear was subsequently covered with a clean cover slip, taking care to avoid the formation of air bubbles. The prepared slide was examined microscopically under low power magnification (10×) for the detection of parasitic ova or oocysts.
Sedimentation Technique
Approximately 1 g of faecal material was placed in a glass pestle, and a small quantity of water was added. The mixture was thoroughly homogenised to form a suspension. The suspension was then filtered through a sieve or strainer to remove coarse debris and transferred into a centrifuge tube up to about one inch below the brim. The tube was centrifuged at 1000–1500 revolutions per minute (rpm) for 2–3 minutes. After centrifugation, the supernatant was carefully discarded, and a drop of the sediment was transferred onto a clean glass slide. The preparation was covered with a cover slip and examined under a low-power objective (10×) for the presence of parasitic eggs. Identification of the eggs was carried out based on their morphological characteristics as described by Bowman (1999).
Flotation Technique
For the flotation method, approximately 2 g of faecal material was taken in a glass pestle and mixed thoroughly with a small quantity of a saturated flotation solution, such as magnesium sulphate, zinc sulphate, or sugar solution. The mixture was homogenised to form a suspension and subsequently filtered to remove larger debris. The filtrate was transferred to a centrifuge tube and centrifuged at 1500 rpm for 2–3 minutes. Following centrifugation, the surface layer containing floating parasitic stages was carefully collected and examined microscopically. A drop of the surface suspension was placed on a glass slide, covered with a cover slip, and examined under low-power magnification (10×). The presence of parasitic eggs was determined on the basis of their morphological characteristics, following the criteria described by Bowman (1999).
Identification of Parasitic Eggs
The identification of parasitic eggs was carried out based on their morphological features and micrometric measurements as outlined by Bowman (1999). Eggs recovered from the faecal samples through the aforementioned diagnostic techniques were carefully examined for their size, shape, colour, shell thickness, and internal structures. These morphological characteristics were used to differentiate and accurately identify the various parasitic species present in the samples.

Results and Discussion
The objective of this study was to identify the gastro-intestinal parasites infectivity in Indian bison ranging freely in their natural habitat in Barnawapara Wildlife Sanctuary. 
The overall prevalence of gastrointestinal parasites in Indian bison ranging freely in their natural habitat in Barnawapara wildlife sanctuary was studied by examination of a total of 60 fecal samples (n=60) randomly collected from the ground after defecation in different seasons during March 2022 to February 2023. Samples were collected equally (n=20) in summer, rainy and winter season for gastrointestinal parasites examination. 
On gastrointestinal parasitic examination 41 faecal samples of free ranging Indian bison were found positive for any parasitic ova while 19 animals were found free from any parasitic ova out of 60 samples resulted prevalence rate of 68.33%. 
The overall prevalence of different gastrointestinal parasites recorded were highest for Strongyle spp 31.66% (19/60), followed by  Amphistome sp 26.66% (14/60), Trichuris sp. 6.66% (04/60) and Fasciola sp. 3.33% (02/60).(Table. 1).
A mixed infection of different parasites was also recorded in 14 samples resulting 23.33 % prevalence of mixed infection in free ranging Indian bison. Different type of mixed infection were recorded in study were Strongyle  and Amphistome spp (n=8), Amphostomum sp., Strongyle and Trichuris (n=4), Amphostomum sp. and Trichuris sp. (n=2), and Amphostome sp., Fasciola sp. and Strongyle (n=1)  indicating their prevalence rate 13.33%, 6.66 %, 3.33%, and 1.66% respectively.
Table. 1.  Presence of gastrointestinal parasitic eggs on 60 faecal samples of free ranging  Indian sbison in Barnawapara Wildlife Sanctuary
	Eggs of parasite identified
	N
	Summer
 (March-June)
	Rainy
(July- September)
	Winter
 (October to February)

	Strongyle spp.
	60
	4
	4
	11

	Amphistome spp.
	
	4
	9
	3

	Fasciola spp
	
	-
	2
	-

	Trichuris spp
	
	-
	2
	2
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 Seasonal variation of gastro-intestinal parasites in free ranging Indian Bison 
It is a difficult proposition to study the seasonal variation of gastro-intestinal parasitic infection in free range wild animals due to the following reasons. Different forests have large numbers of different species of carnivores, herbivores, primates and birds. Therefore, faecal samples are collected from the same animals or same groups of animals during different seasons of the year are not possible. However, seasonal fluctuation of the year in the present study on the prevalence of gastro-intestinal parasitic infection was found statistically significant (p<0.05) by one way annova test, which was highest prevalence in rainy season, followed by winter and summer. Overall parasitic prevalence among 3 seasons viz. summer, rainy and winter was 40%, 85% and 80% respectively.
The observed variation in the prevalence of gastrointestinal (GI) parasites across different locations may be attributed to environmental and climatic factors that influence the development and survival of parasitic stages. The growth and transmission dynamics of many parasites are closely associated with climatic conditions, particularly temperature and humidity. Parasites generally proliferate more effectively in warm and humid environments, which favour the development and persistence of infective stages in the external environment. Additionally, differences in geographical location, habitat characteristics, and the total number of samples examined may also contribute to variations in the recorded prevalence rates.
It is noteworthy that the prevalence of trematode infections reached its peak during the rainy season. This observation may be associated with the ecological characteristics of the study area. The present study was conducted in hillock regions and swampy meadows of Barnawapara Wildlife Sanctuary, where natural water bodies and marshy environments support a substantial population of snails that act as intermediate hosts for trematodes. The abundance of these intermediate hosts around natural water sources facilitates the development and accumulation of metacercariae, the infective stage of flukes, thereby increasing the likelihood of infection in grazing animals.
In free-ranging Indian bison of Barnawapara Wildlife Sanctuary, the overall prevalence of gastrointestinal parasitic infection was highest during the rainy season (85%), followed by winter (80%), while the lowest prevalence was recorded during the summer season (40%). This seasonal pattern indicates that environmental conditions during the monsoon and post-monsoon periods are more favourable for the transmission and survival of parasitic stages.
During the summer season (April to June), the prevalence of gastrointestinal parasites was comparatively lower. Among the 20 samples examined, infections with Strongyle spp. and Amphistome spp. were recorded at equal prevalence rates of 20% (4/20) each. However, no infections with Fasciola spp. or Trichuris spp. were detected in the examined samples during this period.
In the rainy season (July to September), the prevalence of parasitic infections increased considerably. Amphistome spp. showed the highest prevalence at 45% (9/20), followed by Strongyle spp. at 20% (4/20). Infections with Fasciola spp. and Trichuris spp. were also detected, each with a prevalence rate of 10% (2/20).
During the winter season (October to February), Strongyle spp. infections increased further, reaching a prevalence of 55% (11/20). This was followed by Amphistome spp. at 15% (3/20) and Trichuris spp. at 10% (2/20). However, Fasciola spp. infections were not detected in any of the 20 samples examined during the winter period.
These findings highlight a clear seasonal variation in the prevalence and distribution of gastrointestinal parasites in free-ranging Indian bison, with the highest infection rates occurring during the rainy season, likely due to favourable environmental conditions for parasite development and transmission.
The study of gastrointestinal parasitic in Indian bison ranging freely in their natural habitat in Barnawapara wildlife sanctuary showed an overall prevalence rate of 68.33% with Strongyle spp 31.66%, Amphistome spp 26.66%, Trichuris spp 06.66 % and Fasciola spp 03.33% which are less than findings of Gupta et al. (2011), who recorded 80% prevalence rate in Indian bison with Trichuris (70.0%) was the dominant parasite followed by Strongyles (60.0%), Amphistoma (30.0%) and Fasciola 10% in forest area near Jabalpur. Our results are concordance with findings of Allwin et al., (2016), who reported 63.33 % prevalence rate in Indian bison of Nilgiri Hills region of Tamilnadu. However parasitic spp were higher in our finding from above author who observed Strongyle 23.3%, Amphistome 6.7%, Trichuris 6.7 %. and Fasciola 3.33%. Mandal et al., (2002) also reported maximum infection of Strongyles sp. (41.67%), followed by Amphistomes sp. (15.63%), Fasciola sp. (13.54%), Strongyloides sp. (11.46%) and Ascaris sp. (5.29%) in wild herbivores at Mudumalai Wildlife Sanctuary Tamilnadu. Gaur et al., (1979) recorded maximum prevalence of Strongyles (20.25%), followed by Fasciola sp. (16.46%), Strongyloides sp. (15.19%) and Amphistomes (12.66%) at Corbett National Park Uttarakhand. 
Conclusion 
In the present investigation, the different observations recorded on various aspects of the topics were analysed and thorough discussed in view of the literature available to draw relevant conclusions. The present piece of study intended the effort of awareness programme conduct for forest dept. worker in Sanctuary and adjoining livestock owner. The study also intended to note the epidemiology of gastrointestinal parasitism caused by parasite prevailing in the Barnawapara Wild Life Sanctuary. The findings of the present study suggest that regular screening of faecal samples from wild animals is essential for the qualitative and quantitative assessment of parasitic burden. Such systematic monitoring would enable early detection and accurate diagnosis of gastrointestinal parasitic infections, thereby facilitating timely management and preventive measures. Consequently, effective diagnosis and surveillance can help mitigate the adverse effects of parasitic infestations on the health and productivity of wild animal populations.
Seasonal variation in the prevalence of gastrointestinal parasites was evident during the course of the study. The prevalence of Strongyle spp. was relatively higher during the winter season, followed by Amphistome spp., whereas the pattern was reversed during the rainy season, when Amphistome spp. exhibited a comparatively higher prevalence. These seasonal fluctuations may be associated with environmental conditions that influence the life cycle, development, and transmission dynamics of the parasites.
Furthermore, the occurrence of a relatively high level of parasitism in free-ranging Indian bison may be attributed to increased contamination of grazing areas with infective parasitic stages, along with the abundance of intermediate hosts within the sanctuary ecosystem. Such ecological factors create favourable conditions for the persistence and transmission of parasitic infections in the Barnawapara Wildlife Sanctuary.
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