


Studies on the prevalence of gastrointestinal parasites in Free ranging Indian Bison in Barnawapara Wildlife Sanctuary

ABSTRACT
The study has been designed to know the prevalence of gastrointestinal parasites in free ranging Indian Bison lived in Barnawapara wildlife sanctuary. We collected a total no of 60 faecal samples over a period of 12 months during summer, rainy and winter seasons and observed with sedimentation, direct and flotation method. Present studies revealed
that the overall prevalence rate of gastro-intestinal parasites in Indian Bison was 68.33%. The prevalence recorded in Indian Bison was Strongyle spp 31.66% Amphistome spp 26.66%, Trichuris spp 6.66% and Fasciola spp 3.33%. The seasonal investigation of gastrointestinal parasites in Indian Bison showed a statistically significant (P<0.05) higher prevalence rate in rainy (85%) compared to winter (80%) and summer (40%). The prevalence of Strongyle spp was relatively higher in winter season than Amphistome spp, while the reverse was recorded in rainy season with a higher prevalence rate of. Strongyle spp. 	Comment by HP: please add a conclusion in the abstract
Key words: Indian Bison, Gastrointestinal parasites, prevalence, Barnawapara wildlife sanctuary


Introduction 
[bookmark: _GoBack]Wild animals are integral parts of biological world. Continuous monitoring of wild animals is necessary to access the impact of wild animals on natural environment and human. In animals living in natural state unconfirmed parasites are always present but usually in small numbers with balanced system, but change in environment, stress, nutrition and water intake level might increase sensitivity of animal with parasite infection (Begon and Bowers. 1995). 
Indian bison (Bos gaurus), also called Gaur, are one of the largest living land animals. This species is native to South and Southeast Asia. It has been listed as Vulnerable  since 1986 (Duckworth et al., 2016) and it is classified under Schedule I of the Wild Life (Protection) Act, 1972 in India. Population decline in parts of its range is likely to be more than 70% during the last three generations.
Parasitic diseases have become a major concern in conservation of endangered species as they can lead to death, dramatic decline in population, and even contribute to local extinction of particular animal species (Singh et al., 2009). Parasitism has been shown to directly affect both the evolution and ecology of host through process such as sexual selection (Hamilton and Zuk, 1982) or parasite-mediated competition. This alteration in parasitism in the natural hosts, arguably as a result of diminished biodiversity, may also drive some of the parasites to spill over to livestock and people eventually (Friggens and Beier, 2010; and Ostfeld and Keesing, 2012). The Wildlife interface regions, adjoining regions of forests serve as potential marker zones that serve to intermediate to provide the viable ecology for the transit of various parasites between domestic and wild animals sharing the same landscape (Velusamy et al. 2014). The advance of agriculture and cattle-raising into natural areas, humans and their domestic animals have recently been coming into greater contact with populations of wild animals in their habitats. Human and domestic animals populations are present in 26 villages within Barnawapara Wildlife Sanctuary range, with sharing of same grazing land between domestic and wild herbivores animals. This closer contact facilitates the spread of infectious agents and parasites to new hosts and environments, thereby establishing new relationships between hosts and parasites, and new ecological niches in the disease transmission chain (Correa and Passos, 2001).  Parasitic burden may negatively influence the health status of the animals (Hoberg et al., 2001). Parasites reduce host life indirectly through pathological effects (blood loss, tissue damage, spontaneous abortion, congenital malformations etc) and by reducing the host's immunity and altering the physical condition (Singh et al., 2009). Studies have revealed a high prevalence of directly transmitted parasite among wild animals in human modified landscape (Packer et al., 1999 and Husain et al., 2013). The broad objective of present study is to develop baseline data and a better understanding about the prevalence of the Gastro- intestinal (endo) parasites.	Comment by HP: become not became
Animals affected with gastrointestinal parasites develop clinical symptoms such as loss of appetite, diarrhea, potbelly and detection of worm in dung. (Chakraborty et al., 1994). Gastrointestinal parasites diseases are the major threat to wild animals (Singh et al., 2009). Parasitic burden may influence negatively to the health status of the animals (Hoberg et al., 2001). Parasite reduces the host life indirectly through pathological and by reducing the host's immunity and altering the physical condition (Singh et al., 2009). 
In wildlife management faecal survey of parasitic prevalence plays an important role. The present work was undertaken to study the gastrointestinal parasites in free ranging Indian bison (Gaur) of Barnawapara Wildlife Sanctuary located in Kasdol block of Balodabazar-Bhatapara district in Chhattisgarh state. 
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 study and investigation was carried out over a period of one year (12 months), from March 2022 to February 2023 in different seasons viz, Summer (March to June), Rainy seasons (July to September) and Winter (october to February) in free ranging Indian bison of Barnawapara Wildlife Sanctuary. 
Fresh faecal samples were collected from the ground after defecation with the help of forest guard in the early morning. During collection of faecal samples proper care was taken to prevent any type of extraneous contamination. Irrespective of sex and age a total of 60 faecal samples were collected randomly from field, after collection of faecal samples each sample of about 20-25 grams were kept in the separate clean interlocked polythene bags containing 10% formalin. The sample was marked according to collection place, sex of animal and date of collection of faecal matter with a marker. The properly labelled and correctly numbered polythene bags containing fresh faecal samples were brought to the Veterinary Hospital Kasdol for parasitological examination.	
 Detail routine parasitological analysis of collected samples for the presence of parasitic eggs (oocysts) was done by direct smear examination, standard sedimentation and flotation techniques. The ova of different parasites were identified as per the morphology and morphometry as described by Soulsby (1982). 
(1) Direct Method
To prepare the direct faecal smear, a drop of water was placed on a clean grease free slide. A small quantity of faeces was placed on the drop, stirred until the entire sample was suspended. Any fibers or particles were removed and the slide was covered with a clean cover slip avoiding any air bubble. Glass slide was then examined under low power microscope (lOx).
(2) Sedimentation Method
About 1 gram of faeces was taken in a glass pestle and a little quantity of water was added to it and mixed well. Suspension was strained to remove the debris and poured into a centrifuge tube up to an inch below the brim. Then, centrifuged at 1000- 1500 revolutions per minute (rpm) for 2-3 minutes. The supernatant was discarded and from the sediment, a drop was taken and examined under low power objective (10x) by covering with a cover slip. The presence of eggs was identified through their morphological characteristics (Bowman, 1999).
(3) Flotation Method
About 2 grams of faeces was taken in a glass pestle and little quantity of saturated solution of flotation fluid (magnesium sulphate zinc sulphate /sugar solution) was added and mixed well. Suspension was strained to remove the debris. The suspension was centrifuged at 1500 revolutions per minute (rpm) for 2-3 minutes. The surface layer was examined under low power microscope by covering with a cover slip. The presence of eggs was identified through their morphological characteristics (Bowman, 1999).
Identification of egg 
The identification of eggs was based on morphology and micrometric studies (Bowman. 1999). The eggs recovered from the faecal samples by various methods as described above, were studied for morphological characteristics and identified.
Statistical analysis
The data regarding the effect of season on prevalence of gastro- intestinal parasitic infection were subjected to statistical analysis as per the standard methods suggested by Snedecor and Cochran (1994). Statistical analysis was carried out by Statistical Package for Social Science (SPSS) using one way ANOVA test.	Comment by HP: ANOVA not annova	Comment by HP: in your results no analysis perform using ANOVA. ANOVA is used to determine significant difference between means of three or more groups.


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 bison in Barnawapara Wildlife Sanctuary	Comment by HP: No results of ANOVA statistics in your table ?




	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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                        Plate 1  Amphistome sp. egg (100x)                      Plate 2    Trichuris sp. egg (100x)
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                      Plate 3   Fasciola sp. egg (40x)                                Plate 4   Fasciola sp. egg (100x)
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                                Plate 5     Strongyle sp. egg (40x)                              Plate 6   Strongyle sp. egg (100x)


 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 ANOVA 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.	Comment by HP: ANOVA not annova
The variation in prevalence of GI parasites recorded in different places may be due to growth of parasites which is closely related with climate and it can grow better in hot and humid areas. Also may be due to variation in the geographical location and total no of sample examined. It noteworthy to mention that trematode prevalence was at peak in rainy season, which is due to present study was conducted in hillocks and swampy meadows, where the snail population which serves as intermediate host for flukes is abundant around natural water sources, facilitating higher concentration of metacercaria, the infective stage.  s
In free ranging Indian bison of Barnawapara Wildlife Sanctuary highest prevalence of gastro-intestinal parasitic that was 85% recorded in Rainy season, followed by Winter 80% and least 40% in Summer. 
Gastrointestinal parasite found positive during summer season from April to June was equal for both Strongyle spp. 20 % (04/20) and Amphistome spp. 20% (04/20), while Fasciola and Trichuris spp. were absent in 20 examined samples. 
During rainy season (July – September) parasitic presence increased with Amphistome spp 45% (09/20) followed by  Strongyle spp. 20% (04/20),  Fasciola spp. 10% (02/20) and Trichuris spp. 10% (02/20).
During winter season (October – February) Strongyle spp. infection increased with 55% (11/20), followed by Amphistome spp. 15% (03/20) and Trichuris spp. 10% (02/20) while Fasciola spp. was absent in 20 examined samples.  
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 	Comment by HP: please recommend the type of deworming schedules for the wildlife Bison
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 result of present study suggest that regular screening of faecal samples of wild animals is required for qualitative and quantitative estimation of parasitic load of these animals. In this way proper diagnosis of parasitic infestation will help in saving ill effects of these parasites in wild animals. The prevalence of the Strongyle spp was relatively higher in winter season, then Amphistome spp, while the invert was recorded in rainy season with a higher prevalence rate of Amphistome spp. The occurrences of a high level of parasitism in free ranging Indian bison correspond to the higher levels of contamination of grazing lands and intermediate host in Sanctuary forest.
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