



Seasonal and Regional Prevalence of Gastrointestinal Parasites in Goats of Samastipur District in Bihar 
ABSTRACT
The present study was conducted to investigate prevalence percentage of Gastro-Intestinal Parasite (GIP) infection in goats of six blocks, namely Pusa, Morwa, Khanpur, Kalyanpur, Tajpur and Ujiyarpur in Samastipur district of Bihar (India).  A total of 500 faecal samples, i.e., 118, 196 and 186, were collected during the rainy, summer and winter season, respectively, from the selected blocks. The overall prevalence of GIP was observed to be 74.20 %. GIP infection was consideredto be highest during rainy (83.05%) followed by summer (74.48%) and winter season (68.27%). Species-wise the highest percent prevalence (35.04) of GIP was observed for Haemonchus spp. and the lowest (7.81) for Trichostrongylus spp. Season-wise prevalence of Haemonchus spp. was found to be highest in all seasons (rainy 36.73%, summer 34.93% and winter 33.85%), while lowest prevalence was observed for Trichostrongylus spp. Prevalence of GIP among different blocks was observed to be highly variable. High prevalence of GIP infection during rainy season might be explained to favorable environmental conditions for growth and development of gastro-intestinal parasite and their stages. Low prevalence during winter season may be attributed to   reduced grazing hours of the goats, which helps in reducing the risk of contact between host and parasites. 
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INTRODUCTION
Goats have been closely associated with humans since the early days of agriculture and animal domestication, making them a species of significant socioeconomic importance. Goats are particularly resilient animals, capable of surviving drought conditions better than other livestock, and they can graze on pastures unsuitable for other animals. They also manage well with limited fodder and water availability (Upadhyay, 2003). Gastrointestinal parasitic infections are a major concern in goat rearing, especially for marginal farmers who depend heavily on small ruminants for their livelihood (Pathak and Pal, 2008). These parasites negatively affect goat health and productivity, leading to significant economic losses due to decreased output, illness, and even mortality (Mahusoon et al., 2004; Nwosu et al., 2007; Torres-Acosta and Hoste et al., 2008). Such infections are a persistent and widespread challenge in small ruminant farming across the globe (Gall, 1981). 
Common gastrointestinal parasitic diseases in goats include Haemonchosis, Ostertagiasis, Strongyloidosis, Oesophagostomiasis, Bunostomiasis, and Trichostrongylosis. Among these, Haemonchus contortus, a nematode, is the most critical. The severity of infestation may vary from subclinical to clinical levels beingdepending on the parasite load. Subclinical infections are more prevalent and often go unnoticed by both farmers and veterinarians, leading to unrecognized productivity losses. Timely identification and treatment of both subclinical and clinical infections are vital for ensuring economic sustainability. The occurrence of gastrointestinal helminths is influenced by agro-climatic factors such as pasture availability and quality, temperature, humidity, and host grazing habits (Pal and Qayyum, 1993). GIT parasites impact productivity in various ways, including reduced fertility, lower work efficiency, involuntary culling, decreased food intake and weight gain, diminished milk yield, increased treatment costs, and higher mortality in severely affected animals (Fikru et al., 2006). Young goats and those with compromised immune systems are particularly vulnerable (Scarfe, 1993). Understanding the epidemiological patterns of parasitic diseases across different regions of the country is essential for developing effective control strategies. In line with this objective, several studies have investigated the prevalence of GIT parasites in small ruminants across India (Pathak et al., 2008; Lata et al., 2017; Solanki et al., 2025). The current study focuses on assessing the prevalence and seasonal variation of gastrointestinal helminth infections in goats in the Samastipur district of Bihar.
MATERIALS AND METHODS
A total of 500 faecal samples from goats were collected over a period of 12 months from Pusa, Morwa, Khanpur, Kalyanpur, Tajpur and Ujiyarpur blocks of Samastipur district of Bihar (India). The study period was divided into three seasons, i.e., in rainy (July-October), summer (March-June) and winter season (November-February). Out of 500 samples, 118, 196 and 186 fecal samples were collected directly from the rectum of goats using sterile disposable hand gloves during rainy, summer and winter season, respectively, and were brought to laboratory of Animal Production Research Institute, RPCAU, Pusa, Samastipur, Bihar and kept in refrigerator at 4°C for further processing and investigation. 
The collected fecal samples were examined grossly with respect to color, consistency and presence of any adult worms. In view of proper diagnosis of Gastro-Intestinal Parasites (GIP), the collected fecal samples were processed and screened through Direct smear method and   Concentration techniques. Under direct smear method, fecal sample of each goat was mixed with enough water on the slide and covered with cover slip and examined under 10x objective of microscope. While concentration technique was only used for separation of bulk from parasitic stages and was done through Sedimentation method and Willi’s floatation technique.  Identification of the parasites was done through their morphological features (Soulsby, 1982). Based on presence of parasites eggs, infections were divided into single and mixed infection. Data were statistically analyzed using Chi-square test (Snedecor and Cochran, 1994).

RESULTS AND DISCUSSION
Overall and Season-wise Prevalence of GIP Infestation in Goats
Out of 500 fecal samples, 371 fecal samples were found positive for GIP infestation and the overall prevalence was recorded as 74.2 %. Highest prevalence (83.05%) was observed during rainy season, and the lowest prevalence (68.27%) was recorded during winter, whereas in summer season the prevalence was observed to be 74.48 % (Table 1). Prevalence of GIP was evaluated parasite species wise and in terms of absolute number. Out of a total of 371 positive samples, the samples positive for Haemonchus, mixed infection, Oesophagostome, coccidian oocyst, Trichuris, Amphistome, Trichostrongylus were 130, 48, 46, 40, 39, 39 and 29, respectively. Present investigation revealed that among GIP, prevalence percentage of Haemonchus was observed to be highest (35.04%) followed by mixed infection (12.93%) while least infestation observed was for Trichostrongylus (7.81%). Prevalence of Haemonchus was found to be highest (36.73%) in rainy season followed by summer season (34.93%) and winter season (33.85%). Among GIP, number of samples with mixed infection was found to be lowest 8 (8.16%). The prevalence of Trichostrongylus was observed to be lowest in both summer and winter season as 8.90% and 8.666%, respectively (Table 1). 

Table 1: Parasitic infestation in goats during rainy, summer and winter seasons

	GIP
	Rainy season 

 (n=98)
	Summer season (n=146)
	Winter season (n=127)
	Overall

	
	Number  positive 
	Percent
	Number positive 
	Percent
	Number positive 
	Percent
	Number positive 
	Percent

	Haemonchus 
	36
	36.73
	51
	34.93
	43
	33.85
	130
	26.0

	Amphistome 
	11
	11.22
	15
	10.27
	13
	10.23
	39
	7.80

	Oesophagostome 
	13
	13.26
	18
	12.32
	15
	11.81
	46
	9.20

	Trichuris 
	11
	11.22
	16
	10.95
	12
	9.44
	39
	7.80

	Trichostrongylus 
	09
	9.18
	13
	8.90
	11
	8.66
	33
	6.60

	Coccidian oocyst 
	10
	10.20
	14
	9.58
	12
	9.44
	36
	7.20

	Mixed infestation 
	8
	8.16
	19
	13.01
	21
	16.53
	48
	9.60

	Overall
	98
	83.05
	146
	74.49
	127
	68.28
	371
	74.2

	χ² test
	41.42**
	51.17**
	42.60**
	8.92NS


**  Highly Significant at 1%, NS Non significant  
Block-wise Prevalence of GIP in Goats during Different Seasons 



Block-wise prevalence of GIP infestation observed during rainy, summer and winter seasons is describedin Table 2. The findings revealed that the prevalence of Haemonchus was highest in all blocks during all three seasons. Within block, Pusa block showed highest (37.03%) prevalence of Haemonchus and lowest for both Trichuris and Trichostrongylus (7.40%) during rainy season. Similarly, the prevalence percentage of both coccidian oocyst and mixed infection was observed to be lowest (5.0%) in Khanpur block. Kalyanpur block showed highest (37.03%) prevalence of Haemonchus and lowest (6.25%) for both Amphistome and Trichostrongylus. Similarly, Morwa block also showed highest prevalence (30.0%) for Haemonchus, while Trichostrongylus was not observed. The lowest (7.4%) prevalence of Trichuris, coccidian oocyst and mixed infection was observed in Tajpur block. The prevalence for both Amphistome and  mixed infection was nil in Ujiyarpur block.
During summer season, within blocks, Pusa showed highest (43.33%) prevalence of Haemonchus and lowest for Trichostrongylus (3.3%). Similarly, in Khanpur block the prevalence of Haemonchus was also recorded to be highest (36.36%), while Amphistome, Trichuris, Trichostrongylus and mixed infection were observed to be lowest (9.09%).  The Kalyanpur block showed highest (42.85%) prevalence of Haemonchus and lowest (4.76%) prevalence of mixed infection. The Morwa block showed highest (23.07%) prevalence for Haemonchus, while the lowest (7.69%) prevalence was obtained for Amphistome and Trichostrongylus. The Tajpur block showed highest (37.5%) prevalence of Haemonchus and lowest (8.3%) for Oesophagostome, Trichostrongylus and mixed infection. Ujiyarpur block showed highest (26.08%) prevalence for Haemonchus and lowest (8.69%) prevalence for Amphistome, Trichuris and Coccidian oocyst during summer season (Table 2). 
During the winter among blocks, Pusa showed highest (3.76%) prevalence for Haemonchus and lowest for Trichostrongylus (5.12%). Similarly, in Khanpur block, the prevalence percentage of Haemonchus was also recorded highest (30.0%) but Trichuris, Trichostrongylus, and coccidian occyst and mixed infection were observed to be lowest (10.00%).  The Kalyanpur block showed highest (34.61%) prevalence of Haemonchus and lowest (7.69%) for Trichuris and coccidian occyst. Morwa block also showed highest (43.75%) prevalence for Haemonchus, while lowest (6.25%) for Oesophagostomume, Trichuris and coccidian oocyst. Tajpur block also showed highest (35.71%) prevalence of Haemonchus and lowest (7.14%) of Amphistme, Trichostrongylus and mixed infection. Similarly, the Ujiyarpur Block showed highest (33.33%) prevalence of Haemonchus, but lowest (8.33%) for Amphistome, Oesophagostomume, Trichostrongylus and mixed infection in the winter season (Table 2). 

Haemonchus spp., especially Haemonchus contortus, is among the most prevalent and pathogenic gastrointestinal nematodes affecting goats in India and globally. Their dominance over other helminths can be attributed to several biological, environmental, and host-related factors. Haemonchus contortus females lay thousands of eggs per day, facilitating rapid pasture contamination and re-infection. This prolific reproduction gives them a competitive advantage over other parasites (Emery et al., 2016). The warm and humid climate in many Indian regions supports the survival and development of infective Haemonchus larvae. Studies across different agro-climatic zones of India, such as Tamil Nadu, Odisha, and West Bengal, have reported high prevalence rates, particularly during the monsoon season (Singh et al., 2017; Bandyopadhyay et al., 2010; Pal and Qadir, 2011). Compared to sheep, goats generally develop a weaker acquired immune response to gastrointestinal nematodes, becomingmore susceptible to persistent infections (Hoste et al., 2008; Yadav et al., 2006). In several Indian states, the overuse and misuse of anthelmintics have led to the emergence of resistance in Haemonchus populations (Singh et al., 2019; Yadav et al., 2006). Improper pasture management and lack of strategic deworming programs further increase infection rates.

The occurrence of gastrointestinal (GI) parasites in goats shows notable seasonal fluctuations, with the highest prevalence typically recorded during the rainy season, followed by summer, and the lowest during winter. Zouyed et al. (2016) reported a prevalence rate of 47.59% in the rainy season, 33.63% in summer, and a low of 18.78% in winter. Das et al. (2017) observed seasonal prevalence rates of 34.92% during the rainy season, 26.86% in cool, 26.62% in summer, and 20.39% in winter seasons. Similarly, Pathak and Pal (2008) took note of the highest prevalence in monsoon (94.60%), moderate levels in summer (87.50%), and the lowest in winter (63.15%). Comparable seasonal patterns were also reported by Sutar et al. (2010) and Singh et al. (2015), while Dhara et al. (2015) found the highest infection rates during monsoon and the lowest during summer. The increased prevalence during the rainy season can be attributed to favorable environmental conditions that enhance the survival, development, and spread of parasitic larvae. Moisture and warm temperatures promote larval growth and increase pasture contamination, leading to greater infection risk during grazing (Singh et al., 2015). On the other hand, the winter season presents harsh conditions - low temperatures and dryness - that inhibit the development of parasite eggs and larvae. Additionally, phenomena such as self-cure and hypobiosis (a dormant phase of parasites during unfavorable conditions) contribute to reduced parasite levels. Shorter grazing periods during winter also limit host-parasite contact, further decreasing infection rates (Verma et al., 2018).

CONCLUSION

The present study serves as a basic data about the most prevalent GIPs under different blocks in Samastipur district of Bihar. The higher overall prevalence of GIPs declares the infection intensity in goats. Prevalence of GIP was highly variable under different blocks during all seasons. Among GIP, Haemonchus spp. were more prevalent parasite in the examined region. Fecal examination remains of choice particularly in the deprived investigation areas. The seasonal pattern of the prevalence of these parasitic infections will definitely assist in preparation of suitable control strategies, which in turn prove helpful for goat keepers. It is important to note  that parasite epidemiology as influenced by a complex interplay of host, pathogen, and environmental factors. As such, continuous surveillance and context-specific risk assessment remain essentialfor effective control strategies.
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Table 2: Block-wise prevalence of GIP in goats during winter season 

	Season
	GI parasites
	Blocks of Samastipur District

	
	
	Pusa
	Khanpur
	Kalyanpur
	Morwa
	Tajpur
	Ujiyarpur

	
	
	No. positive 
	%
	No. positive 
	%
	No. positive 
	%
	No. positive 
	%
	No. positive 
	%
	No. positive 
	%

	Rainy
	Samples examined
	(n=27)
	(n=20)
	(n=16)
	(n=10)
	(n=14)
	(n=11)

	
	Haemonchus spp. 
	10
	37.03
	08
	40.00
	06
	37.50
	03
	30.00
	05
	35.71
	04
	36.36

	
	Amphistome 
	04
	14.81
	02
	10.00
	01
	6.25
	02
	20.00
	02
	14.28
	00
	0.00

	
	Oesophagostome 
	03
	11.11
	03
	15.00
	02
	12.50
	02
	20.00
	02
	14.28
	01
	9.09

	
	Trichuris 
	02
	7.40
	03
	15.00
	02
	12.50
	01
	10.00
	01
	7.14
	02
	18.18

	
	Trichostrongylus 
	02
	7.40
	02
	10.00
	01
	6.25
	00
	00.00
	02
	14.28
	02
	18.18

	
	Coccidian oocyst 
	03
	11.11
	01
	5.00
	02
	12.50
	01
	10.00
	01
	7.14
	02
	18.18

	
	Mixed infection 
	03
	11.11
	01
	5.00
	02
	12.50
	01
	10.00
	01
	7.14
	00
	00.00

	Summer
	Samples examined
	(n=30)
	(n=22)
	(n=21)
	(n=26)
	(n=24)
	(n=23)

	
	Haemonchus spp. 
	13
	43.33
	08
	36.36
	09
	42.85
	06
	23.07
	09
	37.50
	06
	26.08

	
	Amphistome 
	03
	10.00
	02
	9.09
	03
	14.28
	02
	7.69
	03
	12.50
	02
	8.69

	
	Oesophagostome 
	04
	13.33
	03
	13.63
	02
	9.52
	04
	15.38
	02
	8.33
	03
	13.04

	
	Trichuris 
	04
	13.33
	02
	9.09
	02
	9.52
	03
	11.53
	03
	12.50
	02
	8.69

	
	Trichostrongylus 
	01
	3.33
	02
	9.09
	02
	9.52
	02
	7.69
	02
	8.33
	04
	17.39

	
	Coccidian oocyst 
	02
	6.66
	03
	13.63
	01
	4.76
	03
	11.53
	03
	12.50
	02
	8.69

	
	Mixed infection 
	03
	10.00
	02
	9.09
	02
	9.52
	06
	23.07
	02
	8.33
	04
	17.39

	Winter
	Samples examined
	(n=39)
	(n=20)
	(n=26)
	(n=16)
	(n=14)
	(n=12)

	
	Haemonchus spp.
	12
	30.76
	06
	30.00
	09
	34.61
	07
	43.75
	05
	35.71
	04
	33.33

	
	Amphistome 
	03
	7.69
	03
	15.00
	03
	11.53
	02
	12.50
	01
	7.14
	01
	8.33

	
	Oesophagostome 
	05
	12.82
	03
	15.00
	03
	11.53
	01
	6.25
	02
	14.28
	01
	8.33

	
	Trichuris 
	03
	7.69
	02
	10.00
	02
	7.69
	01
	6.25
	02
	14.28
	02
	16.66

	
	Trichostrongylus 
	02
	5.12
	02
	10.00
	03
	11.53
	02
	12.50
	01
	7.14
	01
	8.33

	
	Coccidian oocyst 
	03
	7.69
	02
	10.00
	02
	7.69
	01
	6.25
	02
	14.28
	02
	16.66

	
	Mixed infection 
	11
	28.20
	02
	10.00
	04
	15.38
	02
	12.50
	01
	7.14
	012
	8.33
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