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Abstract

Gastrointestinal parasitic infections pose a significant threat to goat health and productivity, resulting in
substantial economic losses. This study evaluated the prevalence and associated risk factors of
gastrointestinal parasitism in goats in and around Lucknow, Uttar Pradesh, India, representing typical
peri-urban smallholder production systems of North India.The study used a descriptive cross-sectional
study design, with random sampling of goats across the semi-intensive and backyard production
systems. A total of 427 fecal samples were collected and examined using the standard qualitative and
quantitative parasitological techniques. The overall prevalence of gastrointestinal parasitic infections
was recorded at 75.64% (95%Cl = 71.57-79.71). Strongyles spp. (65.55%)were the most prominent
gastrointestinal parasites infecting goats, followed by Eimeria spp. (33.02%), Monezia spp. (13.11%),
Fasciola spp. (11.47%), Amphistome spp. (8.66%), Strongyloides spp. (7.72%), and Trichuris spp.
(6.79%).The intensity of Strongylid-type egg (STE) infection varied significantly across seasons, with the
highest mean egg per gram (EPG) counts observed during the monsoon (1118 + 74.1), followed by
summer (590  42.0), and the lowest during winter (307 + 35.7).Univariable logistic regression analysis
identified age, sex, body condition score (BCS), and housing as significant predictors of parasitic
infection in goats. However, after adjusting for other variables in the multivariable model, goats younger
than one year continued to show significantly lower odds of infection (AOR =0.42, p <0.001).Overall,
these findings highlight the importance of host physiological status along with management practices in
determining gastrointestinal parasitic infection burden in goats.

Introduction

Goats, often referred to as the “poor man’s cow,” contribute significantly to household income,
employment, and nutrition in rural India (Sone et al., 2015; Sharma et al., 2018; Khan and
Parashari,2022). Goat farming is a sustainable, low-input livestock enterprise that offers several
advantages, including lower land and water requirements, faster reproductive rates, and resilience to
harsh climatic conditions (Kumar and Deoghare,2002; Kumar et al., 2010; Raj et al., 2023; Das et al.,
2025). However, gastrointestinal parasitic infections remain one of the leading causes of morbidity and
mortality in small ruminants, particularly in tropical and subtropical regions (Choudhary and Palsaniya,
2024). Most studies on gastrointestinal infections in small ruminants have traditionally focused on
sheep, despite goats being more prevalent livestock in many developing countries (Tesfaheywet and
Murga, 2019).

India accounts for the world’s largest goat population, estimated at 148.88 million (BAHS, 2024), with
goat farming forming a crucial livelihood source for the smallholders and marginalized, providing income
security and resilience against agricultural risks (Ali, 2007; Birthal et al., 2014). Gastrointestinal
parasitism remains a major challenge for goat production in India, with a pooled prevalence estimated at
74% (95% Cl: 66—80%, Pl: 14-98%), and the highest burden (82%) reported from the northern zone
(Krishnamoorthy et al., 2023).Gastrointestinal parasitism in goats commonly causes anemia, diarrhea,
weight loss, and weakness, with severe cases leading to emaciation, pallor, edema, and respiratory
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distress (Babjak et al., 2017; Moudgil et al., 2017; Vasilatis et al., 2023). These infections also disrupt
metabolism, resulting in hypoproteinemia and malnutrition (Alam et al.,2020; Jasim et al.,2023).
Aditionally, goats reared under resource-poor settings can act as reservoirs for human-infective
pathogens like Giardia duodenalis, Cryptosporidium parvum, Blastocystis spp., and Enterocytozoon
bieneusi, increasing the risk of zoonotic transmission (Utaaker et al., 2021; Yu et al., 2024).Moreover,
veterinary services in rural India are largely curative, with preventive care and vaccination coverage
remaining inadequate, further exacerbating fatalities and economic losses in small ruminants (Kumar et
al., 2003; Balamurugan et al., 2024).

Although gastrointestinal parasitism in goats has been reported from various regions of India, integrated
studies combining prevalence, infection intensity, and risk factor analysis in peri-urban smallholder
systems remain limited.Therefore, this study aimed to investigate the epidemiology and risk factors of
gastrointestinal parasitism in goats reared under peri-urban smallholder systems in and around
Lucknow, Uttar Pradesh, India, a representative setting for evaluating infection dynamics relevant to
similar production systems.

Materials and Methods
Study Area

The study was conducted in the Lucknow district of Uttar Pradesh, India. Lucknow lies in the fertile
alluvial belt of the Central Gangetic Plain (26°30'-27°10" N, 80°30'-81°13' E), spanning approximately
2,528 km? with an elevation of 103—-130 m above sea level (CGWB, 2024). Lucknow experiences an
extreme continental climate. Most of the rainfall occurs during the monsoon season (June-September).
Summers are very hot, while winters are cold with occasional fog. Lucknow district has a sizeable goat
population, with 160,719 goats reported (Ministry of Agriculture & Farmers Welfare, 2020). The majority
of farms in the region are small, family-operated holdings with minimal infrastructure, relying
predominantly on resources available within the household (Fig. 1).

Study Design and Sample Collection

The year-long study was conducted between November 2024 and October 2025, divided into three
seasons — Summer (March -June), Monsoon (July-October), Winter (November-February).

The required sample size was calculated using the formula for finite population (Thrusfield, 2018),
assuming an expected gastrointestinal parasite prevalence of 67.6% (Jaiswal et al., 2020). Accordingly,
the calculated sample size was 371. However, to enhance the accuracy and precision of prevalence
estimates, a total of 427 fecal samples were collected from goats across both the urban and rural
settlements of Lucknow, Uttar Pradesh, India.Farms and households were selected with the help of local
veterinarians, social media platforms, and recommendations from nearby farmers. The animals within
herds were randomly chosen across different age groups and sexes to ensure representativeness.
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Exclusion criteria included newborns, visibly sick or debilitated animals, and goats receiving anthelmintic
treatment. A proportional sampling strategy was applied based on herd size: up to 12 goats were
randomly selected from herds with >20 animals, up to 8 from herds with 11-20, and all goats from
herds with < 10.The farmers were briefed on the sampling process and its objectives before collection,
and verbal /written informed consent was obtained from each participant.

For each selected goat, fresh fecal samples (30 g) were collected immediately after spontaneous
defecation using disposable gloves to prevent cross-contamination. Eachsample was placed in a
labeled, airtight zip-lock bag and transported to the Parasitology Laboratory, Department of Zoology,
Babasaheb Bhimrao Ambedkar University, Lucknow, Uttar Pradesh, India for subsequent analysis.
Alongside fecal sampling, comprehensive data on individual animals were recorded, including age, sex,
breed, body condition score (BCS), and health status. Animals were classified into three age groups—
less than 1 year, 1-2 years, and over 2 years based on dentition and information provided by the farmers.
Body condition score (BCS) was evaluated manually by palpating the musculature and fat over the
lumbar vertebrae in the loin area, under the supervision of a trained observer. Animals were then
categorized as emaciated (scores 1-2), healthy (scores 3-4), or obese (score 5) (Ghosh et al., 2019).
Management and husbandry-related information, such as housing type, was collected through structured
interviews with farm owners or caregivers.

Laboratory Analysis

The fecal examination involved qualitative assessment using direct smear, flotation, and sedimentation
techniques (Soulsby,1982) for the detection of gastrointestinal parasite eggs and larvae, and quantitative
assessment using the modified McMaster technique (MAFF, 1986) to determine eggs per gram (EPG) of
feces.

Statistical Analysis

The host-related attributes and management practices obtained through structured questionnaires were
tabulated in Microsoft Excel 2016 and subsequently analyzed using R version 4.5.1 (https://www.R-
project.org/). The prevalence of gastrointestinal infection was calculated as the proportion of fecal
samples that tested positive out of the total number examined, and expressed as a percentage (%).
Univariate associations between individual risk factors and infection status were assessed using
Pearson'’s chi-square test (p < 0.05). To further quantify the independent effect of each predictor,
multivariable logistic regression was performed using the gim function in R. Strongylid-type egg (STE)
infection intensity was evaluated by determining the eggs per gram (EPG) of feces across seasons, with
results reported as mean + SE(range). The distribution of EPG data was assessed for normality using the
Shapiro—Wilk test.Seasonal differences in infection intensity were then examined using the Kruskal-
Wallis test, followed by Dunn’s post-hoc test with Bonferroni correction to account for multiple
comparisons.
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Results

Out of the total 427 fecal samples examined, 323 were found positive for one or more gastrointestinal
parasitic infections (Fig. 2). The overall prevalence of gastrointestinal parasitic infections was recorded
at 75.64% (95% Cl 71.57-79.71).Among the parasite species detected in the fecal sample, Strongyles
spp. were the most common, affecting65.55%of goats, followed by Eimeria spp. (33.02%), Monezia spp.
(13.11%), Fasciola spp. (11.47%), Amphistomes spp. (8.66%), Strongyloides spp. (7.72%), and Trichuris
spp. (6.79%)(Table 1).

Prevalence of different gastrointestinal paras;iztsﬂ:f}ecting goats in Lucknow, Uttar Pradesh, India.
Parasitic species (n = 427) Number of infected fecal samples Prevalence (%)
Strongyle spp. 280 65.55
Eimeria spp. 141 33.02
Trichuris spp. 29 6.79
Amphistome spp. 37 8.66
Moniezia spp. 56 13.11
Fasciola spp. 49 11.47
Strongyloides spp. 33 7.72
Overall Count 3932 75.64

4 The total number of infected goats is lower than the sum of individual infections, as some goats
harbored multiple types of Gl parasites.

Regarding the parasitic load, the intensity of Strongylid-type eggs (STE) varied significantly across
seasons. The highest mean EPG was recorded during the monsoon (1118 + 74.1), followed by summer
(590 + 42.0), and the lowest during winter (307 + 35.7) (Table 2). The Kruskal-Wallis test revealed a
highly significant variation in infection intensity across the three seasons (p <0.001). Post-hoc analysis
using Dunn’s test with Bonferroni correction showed that EPG values were significantly higher during the
monsoon compared to summer (p < 0.001) and winter (p < 0.001). Moreover, the summer season also
recorded significantly higher EPG values than winter (p <0.01) (Table 3).
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Table 2

Seasonal variation in the intensity and severity of Strongylid-type egg (STE) infection in goats in
Lucknow, Uttar Pradesh, India.

Seasons Examined STE,n Mean (EPG < (EPG (EPG > Kruskal-
(%) EPG+SE  500) 500- 1500) Wallis test
(range) 1500) (p)
(%) ) (%)
(%)
Summer 142 96 590+ 13 (9.15) 83(58.45) 0(0) <0.001*
(67.60) 42.0
(0-1500)
Monsoon 157 125 1118 20 50(31.84) 55
(79.61)  74.1 (12.73) (35.03)
(0-2800)
Winter 102 58 307 23(22.54)  35(34.31) 0(0)
(56.86) 35.7
(0-1150)
*p values significant at < 0.05; EPG: egg per gram; STE: Strongylid —type egg

Table 3

Pairwise comparisons of seasonal EPG counts in goats performed
using Dunn’s post-hoc test with Bonferroni adjustment.

Pairwise comparison Z-value P.adj
Monsoon — Summer 4.49 <0.001*
Monsoon — Winter 7.61 <0.001*
Summer — Winter 3.46 <0.01*
P.adj:Bonferroni-adjusted p-value; *p values significant at < 0.05

Univariate analysis revealed statistically significant associations between the prevalence of
gastrointestinal parasitic infections in goats and several host- and management-related variables

(Table 4).Univariable logistic regression analysis identified age, sex, body condition score (BCS), and
housing as significant predictors of gastrointestinal parasitic infection in goats (Table 5). Goats younger
than one year showed significantly lower odds of infection (OR = 0.35, p < 0.001). Similarly, male goats
(OR=0.54, p =0.007), animals with a healthy body condition (OR = 0.38, p <0.001), and goats housed in
cemented structures (OR = 0.58, p = 0.015) exhibited significantly reduced odds of infection. However,
breed was not significantly associated with infection status.
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Table 4

Univariate analysis of potential risk factors for Gl parasitic infections in goats
in Lucknow, Uttar Pradesh, India.

Risk Factor Category
Breed Desi/Non- descript
Barbari
Jamunapari
Age <1 year
1-2 years
>2 years
Sex Male
Female
BCS Emaciated(1-2)
Healthy (3-4)
Housing Kutcha sheds
Cemented
*p values significant at < 0.05

BCS: body condition score

Examined

198
105
124
103
148
176
185
242
202
225
257
170

Positive, n (%)

152(76.76)
82(78.09)
89(71.77)
62(60.19)
120(81.08)
141(80.11)
128(69.18)
195(80.57)
171(84.65)
152(67.55)
205(79.76)
)

118(69.41

p-value

0.476

<0.001

0.009

<0.001

0.020
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Table 5

Multivariable logistic regression analysis to ascertain risk factors associated with gastrointestinal
parasitic infection in goats in Lucknow, Uttar Pradesh, India.

Variable Category OR crude p-value OR Adjusted (95% CI)  p-value
(95% CI)
Breed Barbari Ref - Ref -
Desi / Non-descript  0.93 (0.51-1.62) 0.793 0.95(0.55-1.65) 0.853
Jamunapari 0.71(0.38-1.30) 0.274 0.88(0.49-1.58) 0.681
Age 1-2 years Ref - Ref -
<1 year 0.35(0.19-0.62) <0.001 0.42(0.25-0.71) <0.001
> 2 years 0.94(0.53-1.63)  0.827 1.05(0.60-1.83) 0.839
Sex Female Ref - Ref -
Male 0.54(0.34-0.84)  0.007 0.82(0.56-1.21) 0.318
BCS Emaciated Ref - Ref -
Healthy 0.38(0.23-0.60) <0.001 0.79(0.47-1.32) 0.301
Housing  Kutcha Ref - Ref -
Cemented 0.58(0.36-0.89) 0.015 0.83(0.55-1.26) 0.387
*p values significant at < 0.05; OR, odds ratio; Cl: 95% Confidence Interval
BCS: body condition score

Multivariable logistic regression analysis identified age as the only factor independently associated with
gastrointestinal parasitic infection in goats after adjustment for potential confounders. Goats younger
than 1 year had a significantly lower risk of infection compared with those aged 1-2 years (adjusted OR
=0.42; p<0.001).

Discussion

The present study provides a comprehensive epidemiological assessment of gastrointestinal parasitism
in goats reared under peri-urban smallholder production systems in and around Lucknow, Uttar Pradesh,
India. The overall prevalence of Gl infection in goats recorded in the present study (75.64%;95% ClI:
71.57-79.71) is comparable with reports from several regions of India, including Maharashtra (Kalwaghe
et al., 2022), Rajasthan (Sodha et al., 2024), and Madhya Pradesh (Chaurasiya et al., 2021). Higher
prevalence values have been reported by Singh et al. (2015) and Kaur et al. (2025), whereas earlier
studies from Uttar Pradesh documented comparatively lower prevalence (Anugrah et al., 2018; Ramakant
et al., 2024).The observed differences between the present findings and previous studies may be
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attributed to several factors, including variations in sample size, study duration, diagnostic techniques
employed, management practices, and the prevailing agro-climatic conditions of the respective regions.
Additionally, the increasing use of anthelmintic drugs and the emergence of drug resistance over time
may further contribute to the disparities in Gl infection prevalence reported (Ndwandwe et al., 2025).

Strongyle spp. (65.55%) were the most prevalent gastrointestinal parasitesdetected in the present study,
consistent with earlier reports (Ghimire and Bhattarai, 2019; Dey et al., 2020). The predominance of
strongyles spp.is likely related to their short, direct life cycle and favorable survival of free-living larval
stages under warm and humid conditions (Urquhart et al., 1996).Strongyloides spp. were detected at a
prevalence of 7.72%, which falls within the range previously reported from different regions (Singh et al.,
2014; Lata et al., 2017, Srinivasarao et al., 2024). Trichuris spp. were recorded at a prevalence of 6.79%,
comparable with earlier reports from Madhya Pradesh and Meghalaya (Singh et al., 2015; Das et al.,
2017). Among the Gl protozoan parasites, only Eimeria spp. was detected in the present study, with a
prevalence of 33.02%. Hot and humid weather conditions, which prevail throughout much of the year in
Lucknow, Uttar Pradesh, India may provide an ideal environment for Eimeria oocyst sporulation and
survival when combined with local management issues such as overcrowded goat sheds, infrequent
cleaning routines, and moist bedding (Ruiz et al., 2006; Bauer et al., 2023). The year-round detection of
Eimeria spp. in the study may also be linked to the limited use of coccidiostatic or coccidicidal drugs by
farmers in the region. Moniezia expansa was the only cestode species identified, consistent with
previous studies reporting Moniezia spp. as the sole cestode infecting goats (Hurisa et al., 2021).
Molecular evidence indicates that M. expansa primarily infects sheep and goats, whereas M. benedeni is
more commonly associated with cattle (Nguyen et al., 2012). The relatively lower prevalence of Moniezia
expansa observed in this study may be linked to the availability and ecological distribution of oribatid
mites, which serve as intermediate hosts for these tapeworms (Doloriert et al., 2025). In addition, two
trematode species, Amphistome spp. and Fasciola spp. were detected at prevalence rates of 8.66% and
11.47%, respectively, consistent with the ranges reported from other regions with similar climatic and
demographic conditions (Maitra et al., 2014; Godara et al., 2013;Solanki et al., 2016).Variations in
trematode prevalence are likely influenced by differences in climatic conditions, seasonal water logging,
and the availability of suitable snail intermediate hosts, particularly Lymnaea spp., which are favored by
high rainfall, increased humidity, and moderate temperatures (Uddin et al., 2008).

Our study identified significant associations between gastrointestinal parasitism and various host- and
management-related risk factors in goats. The prevalence of infection was markedly higher in adult
animals, particularly those in the 1-2-year age group (81.08%) and goats over 2 years of age (80.11%),
compared to kids under 1 year (60.19%). This increased susceptibility among adults may be attributed to
their broader grazing range, prolonged exposure to contaminated pastures, and physiological stress
associated with reproduction, all of which can compromise the immune efficiency. In contrast, the
younger goats in the study area were largely confined near the household and primarily dependent on
milk, which limited their access to infected pastures. These observations are consistent with previous
reports by Sunandhadevi et al. (2016), Shakya et al. (2017), and Amran et al. (2018), which also
documented a higher burden of gastrointestinal parasites in adult goats compared with younger ones.
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Similarly, female goats (80.57%) exhibited higher prevalence of gastrointestinal parasitism compared to
their male counterparts (69.18%). Similar findings of higher infection rates in females have been
reported earlier (Singh et al., 2017; Sukupayo and Rayamajhee, 2018). This increased vulnerability in
females is likely linked to the physiological demands of late pregnancy and early lactation, which involve
major hormonal adjustments. These factors can lead to a transient suppression of immune function,
commonly referred to as periparturient relaxation of immunity (PPRI) (Gonzalez-Gardufio et al.,2021).
Inadequate nutritional supplementation during these periods may further compromise immune
competence, contributing to greater infection levels (Houdijk, 2008).

The infection levels were recorded across the three commonly reared goat breeds in the study area. The
highest prevalence was observed in the Barbari (78.09%), followed by Desi/Non-descript goats (76.76%),
while Jamunapari (71.77%) showed the lowest prevalence. However, no significant breed-wise difference
was observed, indicating that environmental and management factors likely outweigh genetic
susceptibility (Kalwaghe et al., 2022). In the present study, emaciated goats (84.65%) showed a higher
prevalence of infection compared to those in healthy condition (67.55%), which conforms to earlier
reports.(Paul et al., 2016; Sorathiya et al., 2017; Moje et al., 2021; Koyan et al., 2025), which similarly
documented a higher burden of infection in animals with poor health status. Management practices
such as housing conditions were also found to be a potential risk factor in the transmission of
gastrointestinal parasites in goats. Many pens had soil or mud floors, which became difficult to clean,
especially during the rainy season, leading to the accumulation of feces and moisture. Poor ventilation
and overcrowding further increased exposure to parasites (Chakrabortty et al., 2023; Sharma et al.,
2025), and inconsistent use of bedding materials exacerbates these risks, creating a favorable
environment for parasite transmission.

In the present study,infection with Strongylid-type egg (STE) showed a pronounced seasonal trend, with
mean EPG highest during the monsoon (1118 + 74.1), followed by summer (590 % 42.0), and the lowest
in winter(307 + 35.7).Warm and humid conditions prevailing during the monsoon season promote larval
development of nematodes and ecdysis on moist pastures, resulting in enhanced exposure risk(Soulsby,
1982). Conversely, cold and dry winter conditions limit egg hatching and larval development, with larvae
entering hypobiosis, resulting in reduced infection pressure.

The main limitation of this study was the uneven distribution of animals across age and sex categories,
which occurred due to practical field conditions during sample collection. This reflects the common
management practices in the region, where milk production is the primary objective, leading farmers to
retain more females, while most male kids are sold or removed at an early age. Only a few males are
usually kept for breeding, which naturally limits their availability for sampling. These factors may have
influenced the representation of certain categories and could affect the strength of comparisons across
groups. Another important limitation is that the study followed a cross-sectional design, where it is not
possible to determine whether conditions such as poor body condition existed before parasitic infection
or developed as a result of infection. The associations observed in this study should therefore be
interpreted as a preliminary reportwith caution, as the direction of these relationships cannot be
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confirmed. These limitations will be followed up in subsequent studies and will improve understanding
of transmission dynamics and support sustainable parasite control strategies.

Conclusion

The present study demonstrates a high burden of gastrointestinal parasitism among goats in peri-urban
smallholder production systems in and around Lucknow, Uttar Pradesh, India with an overall prevalence
of 75.6% (95% Cl: 71.57-79.71). Infection patterns were significantly associated with multiple risk
factors, including age, sex, body condition score, housing system, and season. Adult goats aged 1-2
years (81.08%) exhibited higher prevalence compared to kids under 1 year (60.19%), while female goats
(80.57%) were more frequently infected than males (69.18%). Goats with poor body condition (BCS 1-2;
84.65%) and those housed in kutcha sheds (79.76%) showed markedly higher infection rates than their
healthier and better-housed counterparts. Seasonal variation in strongylid-type egg (STE) counts was
pronounced, with mean EPG highest during the monsoon, emphasizing the role of favorable climatic
conditions in parasite survival and transmission. Strongyles spp. were the predominant parasites
(65.55%), followed by Eimeria spp. (33.02%) in the region. These findings provide valuable baseline
epidemiological data for the region and emphasize the need for season-specific, targeted parasite
control strategies, including improved housing, strategic deworming, and nutritional management of
gastrointestinal parasitic infection in the goats.

Declarations

Acknowledgement The authors gratefully acknowledge the Department of Zoology, Babasaheb Bhimrao
Ambedkar University, Lucknow, Uttar Pradesh, India, for providing the necessary infrastructural and
laboratory facilities for the conduct of this study. The authors also express their sincere appreciation to
the Hon’ble Vice Chancellor of Babasaheb Bhimrao Ambedkar University for granting permission to use
the laboratory resources. The cooperation and participation of the local goat farmers are also duly
acknowledged.

Funding The authors declare that no funds, grants, or other support were received during the preparation of
this manuscript.

Competing Interests: The authors declare no competing interests, either financial or personal.

Author contributions Muskan Shambhi: Writing —original draft, Data collection, review & editing,
Conceptualization, Methodology, Formal analysis, Data curation, Investigation. Kamal Jaiswal:
Conceptualization and review. Suman Mishra: Conceptualization, Supervision, Writing — review & editing,
Methodology, Formal analysis, Data curation.

Data availability The datasets created during the current study are available from the corresponding
author on reasonable request.

Page 11/23



Ethical approval During the present study, non-invasive methods based on fecal examination were
employed.

References

1.

10.

11.

Alam, R. T. M., Hassanen, E. A. A,, & EI-Mandrawy, S. A. M. (2020). Heamonchus Contortus infection
in Sheep and Goats: Alterations in haematological, biochemical, immunological, trace element and
oxidative stress markers. Journal of Applied Animal Research, 48(1), 357-364.
https://doi.org/10.1080/09712119.2020.1802281

. Ali, J. (2007). Livestock sector development and implications for rural poverty alleviation in India.

Livestock Research for Rural Development, 19(2), Article 27.
http://www.lrrd.org/Irrd19/2/ali19027.htm

. Amran, M. A, Yaday, S. K., Akter, F,, Sarkar, S., Hossain, M. A,, Joy, S. M., & Samrat, A. A. K. (2018).

Prevalence of gastrointestinal parasitic infections in different existing goat breeds in different
districts of Bangladesh. Journal of Advanced Parasitology, 5(1), 11-21.

. Anugrah, Singh, S. V, Singh, J. P, Ramakant, Singh, N. K., & Varun, V. K. (2018). Epidemiology of

gastrointestinal parasites in goats of Kumarganj region of Uttar Pradesh. Journal of Pharmacognosy
and Phytochemistry, 7(4S), 16—20.

. Babjak, M., Konigova, A., Urda-Dolinska, M., & Varady, M. (2017). Gastrointestinal helminth infections

of dairy goats in Slovakia. Helminthologia, 54(3), 211-217. https://doi.org/10.1515/helm-2017-0027

. Baidya, A., & Modak, B. K. (2025). Prevalence of Gastrointestinal Parasitic Infections in Black Bengal

Goats (Capra hircus Linnaeus, 1758) of Purulia District, West Bengal. Records of the Zoological
Survey of India, 439-452. https://doi.org/10.26515/rzsi/v125/i2S/2025/173000

. Balamurugan, V,, Ojha, R., Kumar, K. V., Asha, A,, Ashraf, S, Dsouza, A. H., Pal, A., Bokade, P. P,

Harshitha, S. K., Deshpande, R., Swathi, M., Suresh, K. P, Govindaraj, G., Hasnadka, S. P,
ChandraSekar, S., Hemadri, D., Guha, A., Felix, N., Parida, S., & Gulati, B. R. (2024). Post-Vaccination
Sero-Monitoring of Peste des Petits Ruminants in Sheep and Goats in Karnataka: Progress towards
PPR Eradication in India. Viruses, 16(3), 333. https://doi.org/10.3390/v16030333

. Bambou, J.-C., Cei, W,, Arquet, R,, Calif, V., Bocage, B., Mandonnet, N., & Alexandre, G. (2021). Mixed

Grazing and Dietary Supplementation Improve the Response to Gastrointestinal Nematode
Parasitism and Production Performances of Goats. Frontiers in Veterinary Science, 8.
https://doi.org/10.3389/fvets.2021.628686

. Basic Animal Husbandry Statistics—2023 | Department of animal husbandry and dairying.

https://dahd.gov.in/index.php/node/2999

Bauer, J., Kaske, M., 0Oehm, A. et al. A pilot study for the isolation of Eimeria spp. oocysts from
environmental straw samples in comparison with individual faecal examination of fattening calves.
Parasitol Res 122, 1801-1809 (2023). https://doi.org/10.1007/s00436-023-07876-6

Birthal, P. S., Negi, D. S., Jha, A. K., & Singh, D. (2014). Income Sources of Farm Households in India:

Determinants, Distributional Consequences and Policy Implications. Agricultural Economics
Page 12/23



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Research Review, 27(1), 37. https://doi.org/10.5958/j.0974-0279.27.1.003
Cai, W,, Cheng, C, Feng, Q., Ma, Y., Hua, E., Jiang, S., Hou, Z., Liu, D., Yang, A., Cheng, D., Xu, J., & Tao,
J. (2023). Prevalence and risk factors associated with gastrointestinal parasites in goats (Capra

hircus) and sheep (Ovis aries) from three provinces of China. Frontiers in Microbiology, 14.
https://doi.org/10.3389/fmicb.2023.1287835

Central Ground Water Board (CGWB). (2024). Lucknow district groundwater brochure. Ministry of Jal
Shakti, Government of India.

Chandrasekhar, S., & Mehrotra, N. (2016). Doubling farmers’ income by 2022: What would it take?
Economic & Political Weekly, 51(18), 10-13.

Chaurasiya, R., Dixit, P, & Dixit, A. K. (2021). Prevalence of Gastrointestinal Parasites in Goats in and
Around Rewa, India. International Journal of Livestock Research, 11(2), 150-154.
https://doi.org/10.5455/ijlr.20201129033041

Choudhary, K., & Palsaniya, V. K. (2024). Milking the Benefits: Exploring the Vital Role of Goat Milk in
India’s Health and Economy. 11(04), 129-132.

Class, C., Silveira, R, Fialho, P, Silva, L., Lobdo, L., Amendoeira, M. R., & Barbosa, A. (2022). Family-
Run Pig Farms: Research and Extension Activities for Parasite Control in a Municipality in the State
of Rio de Janeiro, Brazil. Pathogens (Basel, Switzerland), 11(9), 971.
https://doi.org/10.3390/pathogens11090971

Das M., Laha R., Goswami A., & Sen A. (2017). Gastrointestinal parasitism of goats in hilly region of
Meghalaya, India. Veterinary World, 10(1), 81-85. https://doi.org/10.14202/vetworld.2017.81-85

Das, A, Raju, R., & Patnaik, N. (2020). Present Scenario and Role of Livestock Sector in Rural
Economy of India: A Review. International Journal of Livestock Research, 10, 22-30.
https://doi.org/10.5455/ijlr.20200701051344

Department of Animal Husbandry and Dairying. (2023). District-wise goat population: 20th livestock

census (2079). Ministry of Fisheries, Animal Husbandry & Dairying, Government of India.
https://dahd.gov.in/sites/default/files/2023-07/District-wise-Goat-Population.pdf

Dey, A. R., Begum, N., Alim, Md. A., Malakar, S., Islam, Md. T., & Alam, M. Z. (2020). Gastro-intestinal
nematodes in goats in Bangladesh: A large-scale epidemiological study on the prevalence and risk
factors. Parasite Epidemiology and Control, 9, e00146. https://doi.org/10.1016/j.parepi.2020.e00146
Dixit, A. K., Das, G., & Baghel, R. P. S. (2017). Gastrointestinal helminthosis: prevalence and
associated determinants in goats of Jabalpur, India. Journal of parasitic diseases: official organ of
the Indian Society for Parasitology, 41(2), 414-416. https://doi.org/10.1007/s12639-016-0818-x
Doloriert, H. C., Chocce, M. E. P, Vargas-Calla, A., Noriega, K. R, Padilla, D. G., Berrospi, S. C., Roldan,
R. A, Granados, I. A., & Gomez-Puerta, L. A. (2025). Cross-sectional study of gastrointestinal

helminthosis in goats from three ecosystems in Peru: Prevalence and associated factors.
Parasitology Research, 124(11), 122. https://doi.org/10.1007/s00436-025-08573-2

Fauzi, F.,, & Abdul-Mawah, S. S. (2025). Gastrointestinal (Gl) parasitic infection in small ruminant
farm, Sabah, Malaysia. IOP Conference Series: Earth and Environmental Science, 1535(1), 012007.

Page 13/23



25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

https://doi.org/10.1088/1755-1315/1535/1/012007

Ghimire, T. R., & Bhattarai, N. (2019). A survey of gastrointestinal parasites of goats in a goat market
in Kathmandu, Nepal. Journal of Parasitic Diseases: Official Organ of the Indian Society for
Parasitology, 43(4), 686—695. https://doi.org/10.1007/s12639-019-01148-w

Ghosh, C., Datta, S., Mandal, D., Das, A., Roy, D., Roy, A, & Tudu, N. (n.d.). Body condition scoring in
goat: Impact and significance. Journal of Entomology and Zoology Studies, 7(2), 554-560.

Godara, R., Katoch, R., Yaday, A., & Rastogi, A. (2014). Epidemiology of paramphistomosis in sheep
and goats in Jammu, India. Journal of parasitic diseases: official organ of the Indian Society for
Parasitology, 38(4), 423—-428. https://doi.org/10.1007/s12639-013-0264-y

Gonzaélez-Garduiio, R., Arece-Garcia, J., & Torres-Hernandez, G. (2021). Physiological, Immunological
and Genetic Factors in the Resistance and Susceptibility to Gastrointestinal Nematodes of Sheep in
the Peripartum Period: A Review. Helminthologia, 58(2), 134-151. https://doi.org/10.2478/helm-
2021-0020

Hansen, J., & Perry, B. (1994). The epidemiology, diagnosis, and control of helminth parasites of
ruminants. International Laboratory for Research on Animal Diseases.

Houdijk, J. G. M. (2008). Influence of periparturient nutritional demand on resistance to parasites in
livestock. Parasite Immunology, 30(2), 113-121. https://doi.org/10.1111/j.1365-3024.2008.00992.x

. Hurisa, G., Yimer, L., & Amante, M. (2021). Species Composition and Burden of Small Intestinal

Parasitic Helminth in Goats and Sheep Slaughtered at Bishoftu Elfora Export Abattoir (Ethiopia).
Veterinary medicine (Auckland, N.Z.), 12, 235-239. https://doi.org/10.2147/VMRR.S324500

lacob, O. C., El-Deeb, W. M., Pasca, S. A., & Turtoi, A. I. (2020). Uncommon co-infection due to
Moniezia expansa and Moniezia benedeni in young goats from Romania: morphological and
histopathological analysis. Annals of parasitology, 66(4), 501-507.
https://doi.org/10.17420/ap6604.291

Jabar Jasim, H., Mijbas Mohammed Alomari, M., Abbas Ali, N., Khalid Alani, Z., Abed, S. M., & Nasser
Kadim, A. (2023). Prevalence, Haematological and Molecular Studies of Haemonchus contortus
Isolated from Goat at AL-Muthanna Province, Iraq. Archives of Razi Institute, 78(1), 287-295.
https://doi.org/10.22092/AR1.2022.359004.2353

Jaiswal, A., Shanker, D., Sudan, V., Singh, A., & Kumar, P. (2018). Prevalance of Caprine
amphistomosis in Mathura District of Uttar Pradesh (India). International Journal of Livestock
Research, 8, 1. https://doi.org/10.5455/ijlr.20180317062542

Jaiswal, K., Mishra, S., Singh, A., & Pandey, J. (2020). Seasonal prevalence of gastrointestinal
helminths in goats in Lucknow, Uttar Pradesh. Bulletin of Pure & Applied Sciences- Zoology, 39a, 431-
439. https://doi.org/10.5958/2320-3188.2020.00049.2

Jas, R, Kumar, D., Bhandari, A., & Pandit, S. (2017). Seasonal alteration in prevalence and intensity of
naturally occurring gastrointestinal helminth infection in goats of New Alluvial zone of West Bengal,
India. Biological Rhythm Research, 48(6), 867-876.
https://doi.org/10.1080/09291016.2017.1317906

Page 14/23



37. Kaewnoi, D., Kaewmanee, S., Wiriyaprom, R., Prachantasena, S., Pitaksakulrat, O., & Ngasaman, R.
(2024). Prevalence of Zoonotic Intestinal Parasites in Meat Goats in Southern Thailand. Vector-
Borne and Zoonotic Diseases, 24(2), 111-117. https://doi.org/10.1089/vbz.2023.0046

38. Kalwaghe, S. T, Palampalle, H. Y., Narladkar, B. W., Chigure, G. M., & Bhangale, G. N. (2022). Effect of
host factors on the prevalence of gastrointestinal parasites in goats of Maharashtra. Journal of
Animal Research, 12(2), 237-243. https://doi.org/10.30954/2277-940X.02.2022.11

39. Kaur, A,, Kaur, N., Chauhan, K., Jyoti, Singh, H., & Singh, N. K. (2025). Epidemiology of caprine
gastrointestinal nematodes and associated efficacy of anthelmintic drugs in Punjab districts, India.
Scientific Reports, 15(1), 5211. https://doi.org/10.1038/s41598-025-89784-6

40. Khajuria, J. K., Katoch, R., Yaday, A, Godara, R., Gupta, S. K., & Singh, A. (2013). Seasonal prevalence
of gastrointestinal helminths in sheep and goats of middle agro-climatic zone of Jammu province.
Journal of Parasitic Diseases, 37(1), 21-25. https://doi.org/10.1007/s12639-012-0122-3

41. Khan, M., & Saxena, R. (2020). Can Livestock Sector be the Game Changer in Enhancing the Farmers’
Income? Reinvesting Thrust with Special Focus on Dairy Sector.

42. Khan, N., & Parashari, A. K. (2022). Goat Husbandry: An Opportunity to Strengthen Rural Economy in
Devipatan Region (Trans-Ghaghara) of Uttar Pradesh. Economics, 11(1), 9-17.
https://doi.org/10.11648/j.ec0.20221101.12

43. Koyan, 0. C., Kagira, J., Waweru, K. P, Naomi, M., & Isaac, 0. (2025). Prevalence and Intensity of
Gastrointestinal Parasites and Related Risk Factors in Goats Kept by Smallholder Farmers in Juja
Sub-County, Kenya. World’s Veterinary Journal, 15(3), 656—668.
https://doi.org/10.54203/scil.2025.wvj66

44. Krishi Vigyan Kendra (KVK). (2024).Lucknow district profile.

45. Krishnamoorthy, P, Lakshmi, H. K., Jacob, S. S., Suresh, K. P, & Shome, B. R. (2023). Scientometric
Analysis of Gastrointestinal Parasites Prevalence in Sheep and Goats of India. Acta Parasitologica,
68(3), 496-519. https://doi.org/10.1007/s11686-023-00687-w

46. Kumar, S., & Deoghare, P. R. (2002). Goat rearing and rural poor: A case study in south-western semi-
arid zone of Uttar Pradesh. Annals of Arid Zone, 41, 79—-84.

47. Kumar, S,, Ca, R, & Venkateswarlu, B. (2010). Role of Goats in Livelihood Security of Rural Poor in
the Less Favoured Environments. Indian Journal of Agricultural Economics, 65, 761-781.

48. Kumar, S., Vihan, V. S, & Deoghare, P. R. (2003). Economic implication of diseases in goats in India
with reference to implementation of a health plan calendar. Small Ruminant Research, 47(2), 159-
164. https://doi.org/10.1016/S0921-4488(02)00237-7

49. Lata, K., Das, G., Kumbhakar, N., & Saiyam, R. (2017). Prevalence of Gastrointestinal Parasites of
Goats in and around Jabalpur, Madhya Pradesh. THE INDIAN JOURNAL OF VETERINARY SCIENCES
AND BIOTECHNOLOGY, 13. https://doi.org/10.21887/ijvsbt.v13i02.10044

50. Lone, B., Chishti, M. Z,, Bhat, F. A, Tak, H., & Kashmir, J. (2012). A Survey of Gastrointestinal
Helminth Parasites of Slaughtered Sheep and Goats in Ganderbal, Kashmir. Global Veterinaria, 8(4).

Page 15/23



o1.

92.

53.

o4.

99.

56.

o7.

58.

59.

60.

61.

62.

MAFF (Ministry of Agriculture, Fisheries and Food) (1986) Manual of Veterinary Parasitological
Laboratory Techniques, ADAS, HMSO, UK. https://www.scirp.org/reference/ReferencesPapers?
ReferencelD=1357670

Maitra, A., Yaday, C., & Sanjukta, R. (2014). Seasonal prevalence of paramphistomosis in domestic
ruminants in different agro-climatic zones of Uttarakhand, India. Asian Pacific Journal of Tropical
Disease, 4, S748-S753. https://doi.org/10.1016/S2222-1808(14)60720-9

Maravi, D. S., Dixit, P, & Dixit, A. K. (2022). Prevalence and Risk Factors of Caprine Gastrointestinal
Parasites in and around Rewa, Madhya Pradesh, India. Indian Journal of Veterinary Sciences and
Biotechnology, 18(3), 125-127.

Ministry of Agriculture & Farmers Welfare. (2020). 20th Livestock Census: All India report.
Department of Animal Husbandry & Dairying, Government of India.
https://dahd.gov.in/sites/default/files/2023-07/District-wise-Goat-Population.pdf

Mishra, P, & Gujar, C. P. (2025). A Study of the Role and Contribution of Livestock in the lives of rural
population. International Journal of Computer Applications, 186(72), 11-13.
https://doi.org/10.5120/ijca2025924120

Moje, N., Gurmesa, A., & Regassa, G. (2021). Gastro-intestinal tract nematodes of small ruminants:
prevalence and their identification in and around Alage, Southern Ethiopia. Animal and Veterinary
Sciences, 9(3), 65—72. https://doi.org/10.11648/j.avs.20210903.14

Morgan, E. R., Segonds-Pichon, A., Ferté, H., Duncan, P, Cabaret, J., Morgan, E. R., Segonds-Pichon,
A., Ferté, H., Duncan, P, & Cabaret, J. (2023). Anthelmintic Treatment and the Stability of Parasite
Distribution in Ruminants. Animals, 13(11). https://doi.org/10.3390/ani13111882

Moudgil, A. D., Sharma, A., Verma, M. S, Kumar, R., Dogra, P. K., & Moudgil, P. (2017). Gastrointestinal
parasitic infections in Indian Gaddi (goat) breed bucks: Clinical, hemato-biochemical, parasitological
and chemotherapeutic studies. Journal of Parasitic Diseases, 41(4), 1059-1065.
https://doi.org/10.1007/s12639-017-0934-2

Mpofu, T. J., Nephawe, K. A., & Mtileni, B. (2020). Prevalence of gastrointestinal parasites in
communal goats from different agro-ecological zones of South Africa. Veterinary World, 13(1), 26—
32. https://doi.org/10.14202/vetworld.2020.26-32

Nabi, H., Saeed, K., Shah, S., Rashid, M., Akbar, H., & Shehzad, W. (2014). EPIDIMIOLOGICAL STUDY
OF GASTROINTESTINAL NEMATODES OF GOATS IN DISTRICT SWAT, KHYBER PAKHTUNKHWA,
PAKISTAN. Science International, 26, 283—286.

Nayak S, Rath PK, Panda SK, Mishra BP, Mishra R, Biswal SS (2021) Etiopathological and
hematobiochemical profiles in goats with gastrointestinal disorders, Veterinary World, 14(7): 1760-
1766. https://doi.org/10.14202/vetworld.2021.1760-1766

Ndwandwe, K. C., Chimonyo, M., Tsotetsi-Khambule, A., & Marufu, M. C. (2025). Perceptions on
anthelmintic use and resistance development in goats under communal production systems. BMC
veterinary research, 21(1), 453. https://doi.org/10.1186/s12917-025-04893-8

Page 16/23



63.

64.

65.

66.

67.

68.

69.

70.

/1.

72.

73.

74.

Nguyen, T. D, Le, Q. D., Huynh, V. V., Nguyen, S. T., Nguyen, T. V., & Vu-Khac, H. (2012). The
development of PCR methodology for the identification of species of the tapeworm Moniezia from
cattle, goats and sheep in central Vietnam. Journal of helminthology, 86(4), 426—429.
https://doi.org/10.1017/S0022149X11000629

Pathak, A. K., & Pal, S. (2008). Seasonal prevalence of gastrointestinal parasites in goats from Durg
district of Chhattisgarh. Veterinary World, 1(5), 136-137.

Paul, B. T, Biu, A. A,, Ahmed, G. M., Mohammed, A., Philip, M. H., & Jairus, Y. (2016). Point prevalence
and intensity of gastrointestinal parasite ova/oocyst and its association with Body Condition Score
(BCS) of sheep and goats in Maiduguri, Nigeria. J. Adv. Parasitol, 3(3), 81-88.

Paul,B. T, Jesse, F. F. A, Chung, E. L. T.,, Che’Amat, A., & Mohd Lila, M. A. (2020). Risk Factors and
Severity of Gastrointestinal Parasites in Selected Small Ruminants from Malaysia. Veterinary
Sciences, 7(4), 208. https://doi.org/10.3390/vetsci7040208

Perry, B. D., & Randolph, T. F. (1999). Improving the assessment of the economic impact of parasitic
diseases and of their control in production animals. Veterinary parasitology, 84(3—4), 145-168.
https://doi.org/10.1016/s0304-4017(99)00040-0P

Pradyut Das, S. (2025). Importance of Goat and Sheep Rearing in the Rising Indian Economy.
https://doi.org/10.5281/ZENODO.14835180

Prajapati, S., Subedi, J. R., & Ghimire, T. (2024). Intestinal parasites in goats (Capra hircus Linnaeus,
1758) in Bhaktapur, Nepal. Annals of Parasitology, 70(1), 23-34.
https://doi.org/10.17420/ap7001.518

Raj, S., Mahesh, Sm, J., & Gururaj. (2023). Export performance of Goat/Sheep meat from India. The
Pharma Innovation Journal, 12(7S), 2049-2051.

Ramakant, Sarkar, T., Verma, A., Maurya, P, Thakur, V., Singh, A., Rawat, S., Chandra, G., Maurya, P, &
Gautam, S. (2024). Prevalence of gastrointestinal parasitic infections in goats in Western Uttar
Pradesh, India. Acta Scientific Veterinary Sciences, 6(6), 17-27.
https://doi.org/10.31080/ASVS.2024.06.0881

Rashid, S., & Irshadullah, M. (2018). Epidemiology and seasonal dynamics of adult Haemonchus
contortus in goats of Aligarh, Uttar Pradesh, India. Small Ruminant Research, 161, 63-67.
https://doi.org/10.1016/j.smallrumres.2018.01.018

Rerkyusuke, S., Lerk-U-Suke, S., Mektrirat, R., Wiratsudakul, A., Kanjampa, P,, Chaimongkol, S.,
Phanmanee, N., Visuddhangkoon, M., Pattayawongdecha, P, Piyapattanakon, N., Krajaipan, P, &
Sutamwirat, P. (2024). Prevalence and Associated Risk Factors of Gastrointestinal Parasite
Infections among Meat Goats in Khon Kaen Thailand. Veterinary medicine international, 2024,
3267028. https://doi.org/10.1155/2024/3267028

Rizwan, H. M., Zohaib, H. M., Sajid, M. S., Tahir, U. B., Kausar, R., Nazish, N., Ben Said, M., Anwar, N.,
Magbool, M., Fouad, D., & Ataya, F. S. (2024). Unveiling the hidden threat: investigating
gastrointestinal parasites and their costly impact on slaughtered livestock. Revista brasileira de

Page 17/23



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

parasitologia veterinaria = Brazilian journal of veterinary parasitology: Orgao Oficial do Colegio
Brasileiro de Parasitologia Veterinaria, 33(3), €007224. https://doi.org/10.1590/S1984-29612024061

Ruiz, A., Gonzdlez, J. F,, Rodriguez, E., Martin, S., Hernandez, Y. I., Aimeida, R., & Molina, J. M. (2006).
Influence of climatic and management factors on Eimeria infections in goats from semi-arid zones.
Journal of veterinary medicine. B, Infectious diseases and veterinary public health, 53(8), 399-402.
https://doi.org/10.1111/j.1439-0450.2006.00985.x

Sanyal, S. (2011). Epidemiological Intelligence for Grazing Management in Strategic Control of
Parasitic Gastroenteritis in Small Ruminants in India — A Review. Veterinary World, 4(2), 92-96.
https://doi.org/10.5455/vetworld.2011.92-96

Shakya, P, Jayraw, A. K., Jamra, N., Agrawal, V., & Jatav, G. P. (2017). Incidence of gastrointestinal
nematodes in goats in and around Mhow, Madhya Pradesh. Journal of parasitic diseases: official
organ of the Indian Society for Parasitology, 41(4), 963—-967. https://doi.org/10.1007/s12639-017-
0919-1

Sharma, A., Sharma, S., Kour, S., Avatsingh, A. U,, Perveen, K., Alsulami, J. A, Singh, N., Sharma, A,,
Sharma, S., Kour, S., Avatsingh, A. U., Perveen, K., Alsulami, J. A., & Singh, N. (2023). Gastrointestinal
Nematodes and Protozoa in Small and Large Ruminants from Rural Agro-Climatic Regions of
Northern India. Diversity, 15(11). https://doi.org/10.3390/d15111131

Sharma, B., Patidar, J., Pachauri, D. R., & Tripathy, S. (2018). Goat Rearing: A Pathway for Livelihood
Security of Farm Women. International Journal of Current Microbiology and Applied Sciences, 7(12),
439-446. https://doi.org/10.20546/ijcmas.2018.712.055

Shashank, J., Ayodhya, S., Nagaraj, P, & Krishnaiah, N. (2019). Prevalence of gastrointestinal
nematodiasis in goats. The Pharma Innovation Journal, 8(7), 533-536.

Singh, A. K,, Das, G., Roy, B, Nath, S., Naresh, R, & Kumar, S. (2015). Prevalence of gastro-intestinal
parasitic infections in goat of Madhya Pradesh, India. Journal of parasitic diseases: official organ of
the Indian Society for Parasitology, 39(4), 716—-719. https://doi.org/10.1007/s12639-014-0420-z

Singh, A. K., Das, G., Roy, B, Nath, S., Naresh, R, & Kumar, S. (2014). Prevalence of Strongyle
infections in goat of Maha Koushal region, Madhya Pradesh, India. Journal of Parasitic Diseases, 40.
https://doi.org/10.1007/s12639-014-0496-5

Singh, E., Kaur, P, Singla, L. D., & Bal, M. S. (2017). Prevalence of gastrointestinal parasitism in small
ruminants in western zone of Punjab, India. Veterinary world, 10(1), 61-66.
https://doi.org/10.14202/vetworld.2017.61-66

Sodha, D. B., Kanwar, P, & Pilania, P. K. (2024). Studies on prevalence of helminth infection in goats in
Barmer district (Rajasthan). International Journal of Veterinary Sciences and Animal Husbandry, SP-
9(1), 411-413. https://www.veterinarypaper.com/pdf/2024/vol9issue1S/PartF/S-9-1-75-519.pdf
Solanki, H., Agrawal, V., Shakya, M., Jayraw, A. K., Jatav, G. P, & Jamra, N. (2025). Seasonal
Prevalence and Determinants of Gastrointestinal Parasitism in Goats of Indore District: A

Comprehensive Epidemiological Study. Indian Journal of Veterinary Sciences and Biotechnology,
21(2), 98-102. https://doi.org/10.48165/ijvsbt.21.2.20 Solanki, S., Chourasia, S. K., & Dewangan, G.

Page 18/23



86.

87.

88.

89.

90.

91.
92.

93.

94.

95.

96.
97.

(2016).Prevalence of fascioliasis in goats in different regions of Indore (M.P), India. International
Journal of Scientific Research, 5(1). https://www.worldwidejournals.com/international-journal-of-
scientific-research-(IJSR)/recent_issues_pdf/2016/January/January_2016_1456475027__188.pdf

Sone, P, Bardhan, D., & Kumar, A. (2015). Role of goats in livelihood of rural poor in Uttarakhand hills:
An analysis with special reference to multivariate typology of households based on farm and socio-
economic characteristics. The Indian Journal of Animal Sciences, 85(8), 913-919.
https://doi.org/10.56093/ijans.v85i8.50983

Sontigun, N., Sansamur, C., Klong-Klaew, T., Kaewthamasorn, M., Fungwithaya, P, & Mektrirat, R.
(2025). Seasonal Infective Dynamics and Risk Factors Associated with Prevalence of Zoonotic
Gastrointestinal Parasites from Meat Goats in Southern Thailand. Animals: an open access journal
from MDPI, 15(14), 2040. https://doi.org/10.3390/ani15142040

Sorathiya, L. M., Fulsoundar, A. B., Rao, T. K. S., & Kumar, N. (2017). Prevalence and risk factors for
gastrointestinal parasitism in traditionally maintained goat flocks of South Gujarat. Journal of
Parasitic Diseases: Official Organ of the Indian Society for Parasitology, 41(1), 137-141.
https://doi.org/10.1007/s12639-016-0766-5

Soulsby, E. J. L. (1982). Helminths, arthropods and protozoa of domesticated animals (7th ed.).
Bailliere Tindall.

Srinivasarao, K., Ramadevi, P, Tejaswani, V., & Kumar, B. R. (2024). PREVALENCE OF
GASTROINTESTINAL PARASITIC INFECTIONS OF SMALL RUMINANTS IN AND AROUND
VIZIANAGARAM DISTRICT, ANDHRA PRADESH, INDIA. Exploratory Animal and Medical Research,
14(Parasitology Special), 51-57. https://doi.org/10.52635/eamr/14(S1)51-57

Storey, B. (2015). FECAL EGG COUNTS: USES AND LIMITATIONS.
Sukupayo, P. R. (2018). PREVALENCE OF INTESTINAL HELMINTH PARASITES IN GOATS OF ROSHI

RURAL MUNUCIPALITY-11, NEPAL. International Journal of Scientific & Engineering Research9(7),
1471-1476.

Sunandhadevi, S., Rao, M. L. V,, Dixit, P, Das, G., Shukla, P. C., & Dixit, A. K. (2017). Prevalence of
gastrointestinal nematodes and risk factors in goats in Jabalpur. Environment & Ecology, 35(2A),
920-922.

Sutar, A. U,, S.B, K., & Khan, S. S. (2010). Prevalence of Gastrointestinal Parasites in Goats of
Ahmednagar district of Maharashtra. Veterinary World, 3.
https://doi.org/10.5455/vetworld.2010.456-457

Tarig, K. A, Chishti, M. Z., & Ahmad, F. (2010). Gastro-intestinal nematode infections in goats relative
to season, host sex and age from the Kashmir valley, India. Journal of Helminthology, 84(1), 93-97.
https://doi.org/10.1017/S0022149X09990113

Thrusfield, M. (2018). Veterinary epidemiology (4th ed.). Wiley-Blackwell.

Tinsley, R. C., Rose Vineer, H., Grainger-Wood, R., & Morgan, E. R. (2020). Heterogeneity in helminth
infections: factors influencing aggregation in a simple host-parasite system. Parasitology, 147(1),
65-77. https://doi.org/10.1017/S003118201900129X

Page 19/23



98

99

100.

101.

102.

103.

104.

105.
106.

107.

108.

109.

110.

. Tomar, S., Jayraw, A, Jatay, G. P, Agrawal, V., Shakya, M., & Jamra, N. (2022). PREVALENCE OF
GASTRO-INTESTINAL NEMATODES IN GOATS OF INDORE DISTRICT OF MADHYA PRADESH.
Veterinary Practitioner, 23, 383—-386.

. Uddin, M., Farjana, T., Begum, N., & Mondal, M. (2008). Prevalence of amphistomes in Black Bengal
goats in Mymensingh district. Bangladesh Journal of Veterinary Medicine, 4.
https://doi.org/10.3329/bjvm.v4i2.1292

Urquhart GM, Armour J, Duncan JL, Dunn AM, Jennings FW. Veterinary parasitology. 2. Hoboken:
Blackwell Science; 1996.

Utaaker, K. S., Chaudhary, S., Kifleyohannes, T., & Robertson, L. J. (2021). Global Goat! Is the
Expanding Goat Population an Important Reservoir of Cryptosporidium? Frontiers in Veterinary
Science, 8. https://doi.org/10.3389/fvets.2021.648500

Utaaker, K. S., Myhr, N., Bajwa, R. S., Joshi, H., Kumar, A., & Robertson, L. J. (2017). Goats in the city:
Prevalence of Giardia duodenalis and Cryptosporidium spp. in extensively reared goats in northern
India. Acta Veterinaria Scandinavica, 59(1), 86. https://doi.org/10.1186/s13028-017-0354-4

Vasilatis, D. M., & Christopher, M. M. (2023). Re-examining poikilocytosis in goats: prevalence, type
and association with age and disease. Frontiers in veterinary science, 10, 1234233.
https://doi.org/10.3389/fvets.2023.1234233

Vercruysse, J., & Claerebout, E. (2001). Treatment vs non-treatment of helminth infections in cattle:
defining the threshold. Veterinary parasitology, 98(1-3), 195-214. https://doi.org/10.1016/s0304-
4017(01)00431-9

Welcome Krishi Vigyan Kendra, Lucknow.https://lucknow.kvk4.in/district-profile.html

Wauthijaree, K., Tatsapong, P, & Lambertz, C. (2022). The Prevalence of Intestinal Parasite Infections
in Goats from Smallholder Farms in Northern Thailand. Helminthologia, 59(1), 64-73.
https://doi.org/10.2478/helm-2022-0007

Yaday, D. K., Singh, S. V,, Singh, J. P, Ramakant, Gupta, R. K., Maurya, S. K., & Niyogi, D. (2022).
EPIDEMIOLOGY OF GASTROINTESTINAL PARASITES OF GOAT IN VINDHYAN ZONE OF UTTAR
PRADESH. Journal of Experimental Zoology India, 25(1), 63.

Yu, X., Xu, H., My, X,, Yuan, K., Li, Y., Xu, N., Li, Q., Zeng, W,, Chen, S., Hong, Y., Yu, X., Xu, H., Mu, X,
Yuan, K., Li, Y., Xy, N, Li, Q., Zeng, W., Chen, S., & Hong, Y. (2024). A Multiplex PCR Assay for
Simultaneous Detection of Giardia duodenalis, Cryptosporidium parvum, Blastocystis spp. And
Enterocytozoon bieneusi in Goats. Veterinary Sciences, 11(9).
https://doi.org/10.3390/vetsci11090448

Zeryehun, T., & Murga, S. (2019). Prevalence, species composition and worm burden of abomasal
nematodes of small ruminants slaughtered in Hawassa, southern Ethiopia. African Journal of Food
Agriculture Nutrition and Development, 19, 14916-14931. https://doi.org/10.18697/ajfand.87.17305

Sharma, D., Khan, A., Konwar, D., & Brahma, B. (2025). Prevalence of various gastrointestinal
parasites and effect of management practices on the parasitic load in Beetal and Bakarwal goats in

Page 20/23



Jammu. The Indian Journal of Animal Sciences, 95(5), 367-373.
https://doi.org/10.56093/ijans.v95i5.139945

111. Chakrabortty, M., Shohana, N. N., Begum, N., Dey, A. R, Rony, S. A., Akter, S., & Alam, M. Z. (2023).
Diversity and prevalence of gastrointestinal parasites of Black Bengal goats in Natore, Bangladesh.
Journal of advanced veterinary and animal research, 10(1), 80—87.
https://doi.org/10.5455/javar.2023.j655

112. Saidu, A, Paul, B. T., Jesseg, F. F. A,, Kamaludeen, J., Mustafa, S., Malahubban, M., Hakim, A. H., &
Stephen, J. (2025). Anthelmintic resistance in gastrointestinal nematodes of sheep and goats: A
systematic review. Journal of Advanced Veterinary Research, 15(3), 397-405.
https://www.advetresearch.com/index.php/AVR/article/view/2210

113. Castagna, F,, Bava, R., Gagliardi, M., Russo, S., Poerio, G., Ruga, S., Lupia, C., Cringoli, G., Bosco, A,
Rinaldi, L., Palma, E., Britti, D., & Musella, V. (2024). Prevalence of Helminths in Small Ruminant
Farms and Evaluation of Control Practices Used to Counter Anthelmintic Resistance in Southern
Italy. Pathogens, 13(6), 493. https://doi.org/10.3390/pathogens13060493

114. Terrill, T. H., Kaplan, R. M., Larsen, M., Samples, O. M., Miller, J. E., & Gelaye, S. (2001). Anthelmintic
resistance on goat farms in Georgia: Efficacy of anthelmintics against gastrointestinal nematodes in
two selected goat herds. Veterinary Parasitology, 97(4), 261-268. https://doi.org/10.1016/S0304-
4017(01)00417-4

115. Varady, M., Papadopoulos, E., Dolinskd, M., & Konigova, A. (2011). Anthelmintic resistance in
parasites of small ruminants: Sheep versus goats. Helminthologia, 48(3), 137-144.
https://doi.org/10.2478/s11687-011-0021-7

116. Waller, P. J. (1997). Anthelmintic resistance. Veterinary parasitology, 72(3-4), 391-412.

117. Statements & Declarations

Figures

Page 21/23



80*24.000°E 80°42.000°E 81°0.000°E
S
=
o5
=
=
= Bakshi Ka Talaby
£ o
Malihabad
-
Hussainabad
LI - Gomti Nagar
Kakori
Aishbagh
-
Rajni Khand

e ;J_nl e Sushant Golf City

Sout P 'Y ® @ yrindavan Yojna
= Amausi Airport ® Gosainganj
)
=
o - -
~ Maohanlalgan

-
= 0 10 20 km
= .|
80°24.000°E B0=42.000°E 81°0.000°F

81°18.000°'E

81°18.000°F

81°36.000°E

* Sampling Sites
[ Study Area

B1°36.000°F

27218.000N

27°0.000N

77

26°42.000'N

26°24.000N

Figure 1

Location map of study area and sampling points across the urban and rural settlements of Lucknow,

Uttar Pradesh,India.
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Figure 2

Gastrointestinal eggs found in fecal samples in goats in Lucknow, Uttar Pradesh, India. a) Strongyle spp.;
b) Eimeriaspp.; ¢) Strongyloides spp.; d) Trichuris spp.; €) Moniezia spp.; f) Fasciolaspp. (microscopic
image at 400x magnification)
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