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Abstract 

Infections caused by gastro-intestinal parasites (GIPs) are a major hurdle in livestock 

farming, compromising animal performance and contributing to financial strain for 

farmers. This study investigates GIPs prevalence and associated risk factors in buffaloes 

under commercial and subsistence farming systems in Butwal Sub-Metropolitan City, 

Nepal, a region witnessing rapid growth in dairy production and where livestock 

contributes significantly to livelihoods and the economy. From July to September, 2023, a 

total of 224 fecal samples (112 from each farming systems) were collected from female 

buffaloes aged ≥3 years and analyzed microscopically for parasite identification. 

Associated factors were obtained all together using structured questionnaires and field 

observations. Results revealed an overall GIP prevalence of 58.9%, with protozoan 

(Entamoeba spp., Balantidium spp., coccidian), nematode (Strongyloides spp., Toxocara 

spp., Strongyle spp.), and trematode (Fasciola spp., Paramphistomum spp., Schistosoma 

sp.) infections observed. Fasciola spp. (30.8%) and Entamoeba spp. (26.3%) were the most 

prevalent parasites. Commercial farms exhibited significantly higher nematode infections 

(10.7% vs. 2.7%, p=0.029), while subsistence farms had marginally higher protozoan 

infections (33.9% vs. 25.9%). Risk factors such as free-ranging rearing style [adjusted odd 

ratio (aOR) =3.11, 95% CI:1.15–8.43] and irregular health checkups (aOR=2.92, 95% 

CI:1.05–8.12) were strongly associated with infections. Farm management practices, 

including bedding type, water sources, and treatment protocols, also influenced infection 

rates. The findings highlight critical gaps in parasite management across both systems. 

Targeted interventions such as rotational grazing, structured deworming protocols, and 

farmer education on zoonotic risks are urgently needed to enhance productivity and reduce 

economic losses. This study provides actionable insights for policymakers and farmers to 

optimize buffalo health in Nepal’s evolving dairy sector.  

Keywords: Buffalo, gastrointestinal parasites, prevalence, risk factors, farming systems, 

Butwal, Nepal 
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zf]w ;f/f+z 

cfG›fdf a:g] k/hLjLx¿ (Gastro-intestinal parasites, GIPs) af6 x'g] ;ª\qmd0f kz'kfngdf 

7"nf] r'gf}tL ag]sf] 5, h;n] hgfj/sf] :jf:Yo / pTkfbg Ifdtfdf c;/ kf5{ / ls;fgnfO{ cfly{s 

¿kdf xflg ub{5 . of] cWoogn] b'Uw pTkfbgdf tLj| j[l4 x'Fb} uPsf] / hghLjg tyf cy{tGqdf 

kz'kfngsf] dxTjk"0f{ of]ubfg /x]sf] a'6jn pk–dxfgu/kflnsf If]qsf Joj;flos (commercial) 

tyf kfl/jfl/s :t/sf (subsistence) e}+;L kmfd{x¿df GIPs sf] ;ª\qmd0f b/ / To;;Fu ;DalGwt 

hf]lvd sf/sx¿af/] cg';Gwfg u/]sf] 5 . ;g\ @)@# sf] h'nfO{ b]lv ;]K6]Da/ ;Dd, # jif{ jf ;f]eGbf 

a9L pd]/sf kf]yL e}+;Lx?af6 @@$ j6f lb;fsf] gd'gf ;ª\sng ul/Psf] lyof] (commercial / 

subsistence kmd{af6 ;dfg ?kdf !!@÷!!@) / k/hLjL klxrfgsf nflu ;"IdbzL{sf] k|of]u u/]/ 

k/LIf0f ul/Psf] lyof] . ;DalGwt hf]lvd sf/sx? Jojl:yt k|ZgfjnL / lkmN8 cjnf]sgsf] dfWod n] 

;ª\sng ul/Psf] lyof]. cWoogdf s'n k|sf]k %*.(% /x]sf] b]lvof], h;df k|f]6f]hf]cf (Entamoeba 

spp., Balantidium spp., coccidian), g]df6f]8 (Strongyloides spp., Toxocara spp., Strongyles 

spp.) / 6«]df6f]8 (Fasciola spp., Paramphistomum spp., Schistosoma sp.) ;+s|d0fx? kfOof] . 

Fasciola spp. (#).*%)/ Entamoeba spp. (@^.#%);a}eGbf a9L b]lvPsf k/hLjLx? lyP . 

commercial kmd{df g]df6f]8sf] ;+s|d0f pNn]vgLo ?kdf a9L b]lvof] -!).&% lj?4 @.&% p = 

0.029), eg] subsistence kmd{df k|f]6f]hf]cf ;+s|d0f yf]/} a9L b]lvof] -##.(% lj?4 @%.(%_ kmd{df 

e}+;LnfO{ v'nf r/fpg] cEof; (aOR=3.11,95%CI:1.15-8.43)/ clgodLt :jf:Yo kl/If0f h:tf 

hf]lvd sf/sx?   (aOR=2.292,95%CI:1.05-8.43) ;+s|d0f;Fu alnof] ?kdf ;DalGwt ePsf] kfO{of] 

. kmd{df k|of]u x'g] cf]5\ofgsf] k|sf/, kfgLsf] ;|f]t / pkrf/ ug]{ tl/sf h:tf Joj:yfkg k|0ffnLx¿n] 

klg ;ª\qmd0fsf] b/df k|efj kfg]{ b]lvPsf] 5 . cg';Gwfgsf] lgisif{n] commercial] / subsistence 

b'j} k|0ffnLdf k/hLjL lgoGq0fdf uDeL/ sdhf]/Lx¿ /x]sf] b]vfPsf] 5. pTkfbg j[l4 ug{ / cfly{s 

gf]S;fgL 36fpgsf nflu r/0fa4 r/g, Jojl:yt h'sfgfzs (antihelmintic) sf] k|of]u, / 

ls;fgx¿nfO{ hgfj/af6 dflg;df ;g]{ /f]ux¿sf] hf]lvdaf/] r]tgf lbg] h:tf nlIft pkfox¿ tTsfn 

cfjZos 5g\ . of] cWoogn] g]kfndf ljsf;f]Gd'v b'Uw pTkfbg If]qdf e}+;Lsf] :jf:Yodf ;'wf/ ug{ 

gLltlgdf{tfx¿ / ls;fgx¿sf nflu pkof]uL l;kmfl/;x¿ kgL k|:t't u/]sf] 5 .  
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1. Introduction 

1.1 Background 

Buffalo has been domesticated in Nepal and India for milk and meat, but now buffalo 

farming is almost a worldwide phenomenon. In Nepal, with the demand for buffalo meat 

and dairy products, commercial buffalo farming is increasing rapidly, and more 

entrepreneurs are involved in the dairy industry. The population of Buffaloes in Nepal is 

about 5.16 million, of which 23.95% is in Lumbini province with the highest population 

distribution in Nepal (Ministry of Agriculture and Livestock Development, 2023). 

Although Butwal is a Sub metropolitan city and a growing commercial hub, buffalo has 

always been an important component of livestock production for rural inhabitants of inner 

Butwal. Buffaloes are major contributors of milk, meat and compost manure in Nepal 

(NAFS, 2010). In Nepal, agriculture contributes around 24.12% to Nepal’s total 

(Agricultural gross domestic product) AGDP while the livestock sector accounts for 

approximately 24.01% of AGDP, of which livestock contributed about 24.01% (Ministry 

of Agriculture and Livestock Development, 2023). Buffalo milk production contributes 

7.28% whereas buffalo meat accounts for 4.23% of Nepal's total AGDP (Ministry of 

Agriculture and Livestock Development, 2023). With this rising demand for dairy products 

and meat many farmers are encouraged towards livestock farming in both small-scale 

subsistence and larger commercial farms. Smallholder farmers, basically in rural areas, 

often rear one to three buffaloes and feeding them with locally available resources like grass 

and crop residues also allowing them to graze freely in open areas such as fields, forests 

and riverbanks. This traditional approach supports the daily needs of subsistence farming 

families and requires minimal external inputs. On contrary, some farmers, including a few 

smallholders and larger commercial operators, rear buffaloes in confined spaces where they 

provide all their feed and fodder without allowing them to graze openly. This method is 

less common but is often chosen by commercial farmers aiming for higher productivity and 

efficiency. 

Gastro-intestinal parasites (GIPs) are organisms that inhabit the gut, body cavity, liver and 

other internal organs of the host’s body which includes nematodes, cestodes, trematodes 

and protozoan (Soulsby, 1982). GIPs in buffalo can cause inflammation of the intestinal 

wall leading to indigestion, malabsorption, diarrhea, and nutritional competition (Thapa 

Shrestha et al., 2020) causing retarded growth and loss of milk productivity (Harizt et al., 
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2021) causing economic loss to the farming communities (Jyoti et al., 2012). Globally, 

parasites like Schistosoma spp., Dictyocaulus viviparus, Strongylidae, Haemonchus spp., 

Cooperia spp., Ostertagia spp, Eimeria spp, Buxtonella sulcata, Oesophagostomum,, 

Trichostrongylus spp., Fasciola spp, Paramphistomum spp, Entamoeba spp., Balantidium 

spp. and Cryptosporidium spp. are found to be the common GI parasites infecting the 

Buffaloes (Thapa Shrestha et al., 2020). Previous studies reported a wide range of 

prevalence ranging from 35% (Rast et al., 2012) to 100% ( Raza et al., 2007, Akande et al., 

2021) of GIPs in different countries like Malaysia (Harizt et al., 2021) , China (Liu et al., 

2009). Frequent practices of grazing buffaloes in open areas (Khan et al., 2010), 

antihelmintics administration frequency (Elelu et al., 2018), rearing styles. (Raza et al., 

2007; Roberts et al., 1990) and not undergoing periodic health check up of buffalo leads to 

more gastro-intestinal infections (Raza et al., 2007). 

The Climate (tropical temperatures, humidity) in the district and poor sanitation exacerbate 

parasite proliferation, with zoonotic species like Cryptosporidium threatening public health 

(Titcomb et al., 2021). The parasites’ life cycle starts when it consumes infected grass, feed, 

and fodder. Furthermore, several animal organs go through distinct developmental phases 

(Soulsby 1982). Subsequently, the organism exhales parasite eggs or other forms, leading 

to a new infection or infestation. The parasite invades different cells and tissues inside the 

animal's body, eventually lowering the cattle's productivity (Regmi et al., 2021). The 

prevalence of GIPs can largely be determined by some ecological conditions such as the 

river nearby the community (Khan et al., 2021), temperature (Alam et al., 2016)humidity, 

and precipitation (Harizt et al., 2021), altitude and existence of the open sewage near 

pastureland (Shaw et al., 1997). In addition, within an environment, the microenvironment 

of the farm (i.e., source of grass, water, sanitation of shed, etc.) was suggested to be 

associated with the prevalence of GIPs (Roy et al., 2016). Earlier studies reported 

Fasciolosis and Paramphistomosis in adults and Ascariasis in buffalo calves (Joshi et al., 

2013). 

1.2 Statement of the problem 

Parasitic infections may cause serious issues in cow and buffalo calves (60%) (Yousaf et 

al., 2021). This issue causes economic burden to the farm holder. The infection with the 

gastro-intestinal parasite is also associated with the proper growth and health of the 

buffaloes. The intestinal parasite-related illness is an important barrier to the production of 



 3 

live animals. It raises mortality, which has an impact on rural communities' income. It's 

important to regularly track the prevalence of intestinal parasite infections in a particular 

setting and how they relate to risk factors that influence the spread of parasites. An 

estimated 0.72 to 84.1% of people worldwide are thought to be infected with 

gastrointestinal parasites (Khan et al., 2021). Yet, we are unaware of any report that 

evaluated the GIPs burden in Buffaloes of commercial farms and subsistence farms of 

Rupandehi district. This is the first attempt to evaluate the GIPs burden in buffaloes and 

the association of different farming systems (i.e., commercial farms and subsistence farms) 

and associated risk factors in Butwal Sub-Metropolitan City. 

1.2.1 Research Question 

 What is the prevalence of GIPs in buffaloes under commercial versus subsistence 

farming systems in Butwal? 

 Which demographic, farm management, and health management factors are 

associated with GIP infection in these systems? 

1.3 Objective of the study 

1.3.1 General objective 

 To compare the prevalence and associated factors of GIPs in buffaloes from 

subsistence and commercial farms of Butwal Sub-metropolitan city, Rupandehi, 

Nepal. 

1.3.2 Specific objectives 

 To compare the prevalence of GIPs in Buffaloes of commercial and subsistence 

farms. 

 To identify the associated factors (demographics, farm management and health 

management) affecting the GIPs in Buffaloes in commercial and subsistence 

farms. 

1.4 Hypothesis 

 As subsistence farms may have poor sanitation of sheds, lack of regular check-

ups, and lack of nutritious diet, the prevalence of GIPs in subsistence farms can 
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be relatively higher compared to commercial farms. 

 Further, buffaloes from subsistence farms might be fed with grass from a nearby 

river or stream with snails (i.e., intermediate host of trematodes) causing more 

trematode infection compared to buffalos from commercial farms. 

 On the contrary, commercial farms may have elevated GIPs because of cross-

transmission because a large number of buffalos are kept in the same shed. 

1.5  Significance of the study 

With the increased popularity and selling price of buffalo milk compared to cow’s milk, 

recently the commercial farms of buffalo are rapidly increasing in Butwal Sub-metropolitan 

city. Further, compared to cows, buffalos can be sold for meat after milk purposes or when 

they get old. This study conducted comparative studies of GIPs burden and factors 

associated in two different types of rearing system. This study will evaluate the feeding 

pattern, management of the shed and farms, status of medications and its implications in 

disease transmission among them. The research data will also be helpful for commercial 

entrepreneurs and farmers in controlling the factors affecting parasitic infections. The 

research data will also be submitted to the local government to facilitate the formulation of 

a strategy for preventive measures of diseases in buffaloes and if any GIPs of zoonotic 

importance, their possible transmission to the human community.  

1.6  Limitations 

This study has a few limitations. First, we could only collect samples from 224 buffaloes 

due to limited accessibility. Secondly, since the study focused only on Butwal, the findings 

might not apply to other parts of Nepal where farming practices or environments differ. 

Third, the lab methods we used (like fecal floatation) are good for detecting common 

parasites, but they might miss some that are present in very small amounts. Finally, when 

farmers told us about their deworming routines or farm practices, they might not have 

remembered everything perfectly, which could slightly affect the accuracy of the risk 

factors we identified. 
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2. Literature review 

Parasites are living entities that depends on host for shelter, food and their metabolic 

activities. Parasites on the other hand originated from their free-living ancestors and they 

evolved along with their hosts. The association between parasites and their host is known 

as parasitism which pose major threat to ruminants. Parasites can directly influence host 

survival and reproductive success by causing pathological damage, such as blood loss, 

tissue injury, spontaneous abortions, congenital abnormalities, and even mortality. 

Additionally, they may weaken the host’s immune system by compromising overall 

physiological health (Thawait et al., 2014). 

Among ruminants, diseases in buffaloes have been identified as one of the major problems 

that cause the downfall of the dairy industry causing substantial economic loss to the 

farmers in the developing countries (Jyoti et al., 2014). Endoparasites are organisms that 

inhabit the gut, body cavity, liver and other internal organs of the host’s body. Nematodes, 

cestodes, trematodes and protozoan all include endoparasites invading buffalo hosts 

(Soulsby, 1982). This section reviews key published studies relevant to gastrointestinal 

parasitic infections and their associated risk factors in buffaloes.  

2.1 Prevalence of gastro-intestinal parasites in commercial and subsistence farms 

Globally, gastro-intestinal parasite (GIP) prevalence in buffaloes reveals significant 

disparities between subsistence and commercial farming systems, particularly in 

developing countries with tropical and sub-tropical regions where climatic conditions favor 

parasite proliferation. A study in Punjab of India reported 73.58% GIP prevalence in 

buffalo calves, dominated by Eimeria spp. (54.55%) (Jyoti et al., 2012)s. In Sarawak, 

Malaysia, 75.2% Paramphistomum sp., 52.7% strongyles, and 48.1% coccidia were 

identified in buffaloes (Harizt et al., 2021). Studies from Sri Lanka (Gunathilaka et al., 

2018) reported 31.25% GIP prevalence in buffaloes, contrasting with 100% prevalence in 

Nepal’s hilly regions (Magar et al., 2023), where Multi parasitism (2–7 species) was 

statistically dominant.  

Subsistence farms notably reported higher parasitic burdens with prevalence ranging from 

65% - 100% in many countries like India, Nepal, Tanzania, Bangladesh, Pakistan, Kenya, 

Nigeria, Poland, and Mexico. A study among small holder buffaloes in India (Jyoti et al., 
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2014) and Tanzania(Swai et al., 2013) reported 68% of Paramphistomum and 70% 

prevalence of helminthiasis with Cooperia sp. dominating respectively. In Terai region of 

Nepal, 62.7% prevalence in buffaloes lagged behind cattle (68.8%) (Patel et al., 2025) 

though semi-captive systems reported 100% infection rates with 30 parasite species 

prevalence of Eimeria from Chitwan, Nepal (Adhikari et al., 2022). According to study 

from Egypt only 28% of Eimeria was found prevalent (El-Alfy et al., 2019).  

African and Asian countries reported higher trematode infections in subsistence farms due 

to wetland grazing. On the contrary, Brazil reported 22% prevalence of Fasciola due to 

strategic anti-helminthic use. Large dairy farms in Punjab, Pakistan showed 38% GIP 

prevalence (Yousaf, 2021). Commercial farms from Italy, Canada and Bulgaria reported 

<10%, <5% cryptosporidium and 12% prevalence of Eimeria respectively. The earlier 

literature has shown that cestode infections in buffaloes are not as common as nematode 

and trematode infections. Some researchers from Bangladesh indicated its presence in 

buffaloes (Roy et al., 2016) while the absence of cestode by others (Cringoli et al., 2009; 

Mamun et al., 2011; Multan et al., 2021; Saha et al., 2014; Sreedevi, 2014) Commercial 

farms shows lower prevalence comparatively due to rotational grazing, routine 

antihelminthic administration and improved housing systems.  

2.2  Risk factors of gastro- intestinal parasitic infection 

Several factors influence the prevalence and intensity of GIPs in buffaloes. These factors 

can be categorized into demographics, farm management practices, and health management 

strategies. The most common associated risk factors of gastrointestinal parasites in 

buffaloes are shared grazing lands and poor hygiene according to Swai et al., (2013) from 

Tanzania. The prevalence of GIPs may vary based on the age, sex and physiological status 

of buffaloes. Studies indicate that younger animals are more susceptible to parasitic 

infections due to underdeveloped immunity (Sharma & Joshi, 2020). Pregnant and lactating 

buffaloes are also at higher risk due to physiological stress and increased nutritional 

demands. Farms with smaller grazing areas exhibited a higher prevalence of Strongyle 

(70.5%,) and Paramphistome (88.6%) compared to farms with a larger grazing area (43.5% 

and 68.2%), respectively (Harizt et al., 2021). Prevalence of Strongyle was lower (45.6%) 

in farms that did not implement a cut-and-carry system compared to those that did (64%) 

while the prevalence of Paramphistome was higher on farms with more than 40 animals 

(80.6%) compared to farms with fewer animals (Harizt et al., 2021).  
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Few earlier studies suggested that “not the nutritional status of buffalos” but the farm 

management, sex, age and watering systems as significant contributors of GIPs in buffalos. 

(Khan et al., 2010; Raza et al., 2007; Rehman et al., 2016; Thapa Shrestha et al., 2020). 

Farm hygiene, housing conditions, feeding strategies, and grazing systems play a 

significant role in GIP prevalence. Buffaloes raised under extensive grazing systems are 

more prone to parasite infections compared to those in intensive or semi-intensive systems. 

Studies have shown that buffaloes kept in confined spaces with proper waste disposal and 

controlled feeding have lower GIP infections than those grazing in contaminated pastures 

(Shrestha et al., 2019). Regular deworming, veterinary check-ups, and proper medication 

significantly reduce the prevalence of GIPs. Research indicates that farmers who follow 

scheduled deworming programs report lower GIP burdens compared to those who do not 

(Harizt et al., 2021). Additionally, the use of ethnoveterinary medicines has been explored 

as an alternative approach in rural farming communities where access to veterinary services 

is limited.  

Climate, temperature, humidity, and rainfall significantly influence the survival and 

transmission of GIPs. Warmer and more humid conditions provide an ideal environment 

for parasite eggs and larvae to thrive, increasing infection risks in grazing buffaloes (Tiwari 

et al., 2021; Gupta et al., 2023). Inadequate waste disposal and unhygienic living conditions 

create a favourable environment for parasite transmission. Farms with poor drainage and 

excessive manure build up often report higher GIP burdens (Singh et al., 2022). Free-range 

grazing increases exposure to contaminated pastures, while improper feed storage can lead 

to ingestion of parasite-infested fodder. Overcrowding also elevates transmission risks 

among buffaloes (Rai et al., 2021). Farms without routine deworming programs show a 

significantly higher prevalence of parasitic infections. Irregular or ineffective anthelmintic 

use contributes to resistance development in parasites, further complicating control efforts 

(Maharjan et al., 2020). Calves and older buffaloes with weaker immune systems are more 

susceptible to infections. Immunosuppressive conditions such as malnutrition and 

concurrent diseases intensify the susceptibility (Thapa Shrestha et al., 2020), limited access 

to veterinary services and lack of farmer awareness about GIP control strategies contribute 

to increased infection rates, especially in rural and subsistence farming systems (Dhakal et 

al., 2022). 
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3. Materials and methods 

3.1 Study area 

The study was conducted in Butwal Sub-Metropolitan city located within Rupandehi 

district, Lumbini province in the Mid-western part of Nepal (Figure 1) covering almost 

101.61km2 land and is divided into a total of 19 wards with overall population of 195054  

(CBS, 2022) The city stands beside the bank of Tinau River and at the northern edge of the 

Terai plain below the Siwalik Hills where the landform is plane. It ranges in the altitudes 

130-150 meters and lies between the coordinates 27.70’N., 83.46’E. Butwal lies at the 

intersection of Nepal's two National Highways, Mahendra Highway and Siddhartha 

Highway and 31.1 km north of India. It is surrounded by Devdaha Municipality in the east, 

Tilottama Municipality and Sudhodhan VDC in the south, Sainamaina Municipality in the 

west and Tinau VDC in the north. (Figure 1). Butwal is mostly a commercial city, but 

agriculture and animal rearing are also an accepted occupation by the people living there. 

Few people rear buffaloes and cows for commercial purposes while some of the farmers 

from the village area also rear buffaloes in their small local farms for their livelihood. 

Butwal was selected due to its mixed farming systems (commercial and subsistence) also 

its proximity to wetlands (Tinau River), and climatic suitability for parasites.  

 

Figure I. Map representing Butwal sub-metropolitan city as a study area. 

Nepal 
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3.2 Study design 

The farms were purposively selected collecting a total of 224 samples which were brought 

to Central Department of Zoology for microscopic analysis and later statistical analysis 

using SPSS (Figure 2).  

   

Figure 2. Flowchart representing methodology 

3.2.1 Sampling method 

A purposive sampling method was used, with farms having more than 10 buffaloes, who 

trade buffaloes commercially and registered in the municipality taken as commercial farms. 

While farms with less than 10 buffaloes and not registered in the municipality, only used 

for family livelihood, were taken as subsistence farms. 

3.2.2 Selection criteria 

Only female buffaloes aged above three years that have not been given antihelminth prior 

3 months of the sample collection were selected. Also farms that keep up to date records 

on buffaloes’ health were only selected for commercial farms. 

Buffaloes less than three years old, males, recent deworming (<3 months), and farms 

lacking health records (commercial only). were excluded. 

3.2.3 Sample size 

Since we focused on comparative study, a total of 224 samples were collected from nine 

Selection

• Farm Selection (Purposive Sampling) 

• Stratification: Commercial (≥10 buffaloes, registered) vs. 
Subsistence (<10, unregistered) 

Collection
• Sample Collection (224 fecal samples) 

Analysis

• Laboratory Analysis: Direct wet mount, floatation, sedimentation 

• Data Entry & Statistical Analysis (SPSS v25) 

• Risk Factor Assessment: Chi-square, logistic regression 
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wards (Ward 11 to Ward 19) of the municipality with 112 from commercial farms and 112 

from subsistence farms. Two commercial farms were selected from each of the seven 

wards. Only one commercial farm was taken for the study from ward 11 and 17 because of 

availability, making a total of 16 farms. From each farm, only seven freshly (i.e., 7 samples 

from each 16 farms producing 112 samples) voided dung samples were collected.  

For the subsistence farms, seven households located near each of the selected 16 

commercial farms were approached, and one freshly voided buffalo dung sample was 

collected from each household. This approach ensured an equal number of samples (112) 

from subsistence farms for ease of data analysis. The sample size was calculated using the 

formula for proportions: 

𝑛 =
𝑍2𝑝(1 − 𝑝)

𝐸2
 

Assuming a 95% confidence level (Z=1.96), 50% prevalence (p=0.5, conservative 

estimate), and 10% margin of error (E=0.1), the minimum sample size was 97 per group. 

Adjusted to 112 per group (224 total) to account for non-response.  

3.2.4 Ethical considerations  

This study was approved by the Nepal Veterinary Council Ethics Committee (Approval 

No: 82/2080/81). All research activities were conducted in adherence to the approved 

protocols (Appendix 2). Informed consent was obtained from all farm owners before their 

involvement in the study. Confidentiality and anonymity were ensured, and participants 

had the right to withdraw at any stage without consequences.  

3.2.5 Collection and preservation of sample 

During July and September of 2023, farms were visited. Each farm owner was informed 

about the study objective and process. The farm owners were asked for their consent and 

requested to sign the informed consent once agreed. Around 10-15 gm of fresh fecal 

samples were collected from the ground without contaminating using gloves and spatula in 

screw-capped vials. The collected samples were kept in 2.5% potassium dichromate 

solution to preserve the parasites providing sample code. Other demographic criteria like 

farm management systems and health management systems were also recorded in the 

questionnaire (Appendix 1). Each questionnaire was given the same code as the sample 

code for the vial. The samples were then brought to the Central Department of Zoology, 
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TU, Kirtipur for further analysis.  

3.3  Microscopic examination 

The samples were examined in the laboratory of the Central Department of Zoology, 

Tribhuvan University, Kirtipur, Nepal. The ova/cyst/oocyst and larva of different parasites 

were examined and identified according to shape, size and color as seen in the iodine wet 

mount and concentration methods (Floatation and sedimentation). ( Soulsby, 1982). All the 

samples were examined using Olympus CX40 optical microscope.  

3.3.1 Direct wet mount 

About 2 spatulas of fecal samples were stirred carefully. A drop of sample without Lugol’s 

iodine and with Lugol’s iodine was placed on a glass slide and covered with a cover slip. 

The samples were then examined using a microscope under 10X and 40X magnification ( 

Soulsby, 1982).  

3.3.2 Concentration  

Eggs, cysts, and trophozoites were often in such low numbers in faces, that they are difficult 

to be detected in direct smears or mounts. So, these methods were performed which 

comprise floatation and sedimentation techniques ( Soulsby, 1982).  

3.3.2.1 Saturated salt floatation  

To find nematode and cestode eggs this method is used. The eggs due to their small size 

and light weight float in the floatation liquid.  

About two spatulas of fecal samples were filtered and strained into a 15 ml centrifuge tube 

and thoroughly mixed in 12 ml of 0.9%w/v sodium chloride (NaCl). After centrifuging the 

samples (1200 rpm for 5 minutes), the supernatant was discarded. The tube was again filled 

with 45% w/v NaCl and centrifuged at 1200 rpm for 5 minutes. The tube was removed 

from the centrifuge filled with saturated NaCl and left undisturbed for 15 minutes covering 

the rim of the tube with coverslip. The coverslip was finally removed kept on a glass slide 

and examined under the microscope (Adhikari & Ghimire, 2021). 



 12 

3.3.2.2 Formalin-ether (FE) Sedimentation  

As trematode eggs are slightly denser than other eggs and do not float in the floatation 

liquid, this approach primarily identifies and separates them using sedimentation. 

In a 15 ml centrifuge tube, 2 spatulas of fecal samples were completely mixed in 12 ml of 

0.9% w/v NaCl and centrifuged (1200 rpm for 5 minutes). The supernatant was then 

discarded and the tube was filled with 10 ml of 10% formalin and 3 ml of ether for 

centrifugation (1200 rpm for 5 minutes). After discarding the supernatant, a drop of the 

sediments was placed on a clean slide using a pipette and observed under microscope. 

(Beaver, 2017) 

3.3.3 Identification  

After analyzing both stained and unstained fecal slides under 10X and 40X magnification, 

the eggs and cyst size were measured using Olympus CX40 Trinocular Microscope. The 

eggs, oocysts and larvae of parasites were identified by using laboratory manual, supervisor 

and from their morphological characteristics like shape, size, external features and color 

(Beaver, 2017).  

3.4 Data analysis 

The findings from the questionnaire and sample analysis were compiled in Microsoft Excel 

2016 for analysis. The characteristics and prevalence among buffaloes of different rearing 

systems were analyzed based on sociodemographic, farm management and hygiene factors. 

Differences between the groups (categorical data) were compared using chi-square tests 

/Fisher’s exact tests, while the mean values were compared using an independent t-test. To 

investigate the association between the prevalence of overall GIPs and possible risk factors 

(sociodemographic, farm management and hygiene factors), bivariate and multivariate 

logistic regression was conducted. Factors that showed significant association in the 

bivariate analysis, were included in the multivariate model for mutual adjustment. Odds 

ratios (ORs) and adjusted ORs (aORs) with 95% confidence intervals (CIs) were calculated. 

The level of significance was set at p<0.05. Statistical analyses were conducted using SPSS 

statistical software Version 25.  
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4. Results 

The study was carried out in the commercial and subsistence buffalo farms of Butwal Sub-

metropolitan city. From July 2023 to September 2023, 112 fecal samples from commercial 

farms and 112 fecal samples from subsistence farms were collected and analyzed. 

4.1  Prevalence of Gastro Intestinal Parasites (GIPs) 

A total of 224 fecal samples were evaluated under the microscope with different methods 

as described in method. More than a half sample (i.e., 132 (58.9%) found shedding one or 

more species of GIPs (Table 1). Of the 9 species of parasites identified, 3 (i.e., Entamoeba 

sp, Balantidium sp. and Coccidian) species belong to protozoa, 3 species to trematodes 

(i.e., Fasciola sp., Schistosoma sp., Paramphistomum sp.) and 3 species belongs to 

nematodes (i.e., Strongyloides sp., Toxocara sp, Strongyle sp.). Overall, Fasciola sp. has 

higher prevalence (30.8 %) followed by Entamoeba sp. (26.3%), and Paramphistomum sp. 

(12.1%). Buffalos at commercial farms indicated significantly high prevalence of nematode 

parasites compared to subsistence farms (Fisher exact test p=0.029) (Table 1). More than 

one third samples (i.e., 38.8%) indicated trematode parasites and while 29.9% samples 

indicated protozoan parasites. Four buffalo (1.8%) indicated multiple infections where one 

sixth samples (i.e., 17%) indicated double infections. Except for overall nematode 

infections, none of parasite or categories indicated any statistical difference between farm 

types. Overall, subsistence farms indicated more protozoan parasites and triple infections 

while commercial farms indicated more helminth parasites and double infections. Yet, none 

of such differences were statistically significant. 
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 Table 1. Prevalence of intestinal parasites in female buffalo at commercial and subsistence 

farms (n = 224) 

* Chi-square test, # Fisher Exact test while any cell has count less than 5 

Parasite species  Commercial 

(n=112) 

Subsistence 

(n=112) 

Chi-Square  

P value 

Total n (%) 

Protozoan Parasites     

Entamoeba sp. 25 (22.3) 34(30.4) NS* 59 (26.3) 

Balantidium sp. 2 (1.8) 4(3.6) NS# 6 (2.7) 

Coccidian 2 (1.8) 1 (0.9) NS# 3 (1.3) 

Any protozoan 29(25.9) 38 (33.9) NS* 67 (29.9) 

Helminth Parasites     

Nematodes     

Strongyloides sp. 7 (6.3) 2 (1.8) NS# 9 (4.0) 

Toxocara sp. 3 (2.7) 1 (0.9) NS# 4 (1.8) 

Stongyle sp. 2 (1.8) 0 (0) NS# 2 (0.9) 

Any Nematode 12 (10.7) 3 (2.7) 0.029# 15 (6.7) 

Trematodes     

Fasciola sp. 38(33.9) 31 (27.7) NS* 69 (30.8) 

Schistosoma sp. 0 (0) 1 (0.9) NS# 1 (0.4) 

Paramphistomum sp. 16 (14.3) 11 (9.8) NS* 27 (12.1) 

Any Trematode 48 (42.9) 39 (34.8) NS* 87 (38.8) 

Any infection 70 (62.5) 62 (55.4) NS* 132 (58.9) 

Single Infection 46 (41.1) 46 (41.1) NS# 92 (41.1) 

Double Infection 23 (20.5) 15 (13.4) NS# 38 (17) 

Triple Infection 1 (0.9) 3 (2.7) NS# 4 (1.8) 

 1)    2)    3) 

 4)    5)    6)  
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   7)            8)    

Figure 3. i).Oocysyt of Entamoeba sp.(25 µm)   ii). Trophozoite of Balantidium sp. (65×35 µm) iii). Egg of 

Toxocara sp. (80x65 µm) iv). Egg of Fasciola sp. (130×65 µm) (v). Egg of Strongyle spp. (95×54 µm) (vi). 

Egg of Strongyloides spp. (55×30 µm) vii). Egg of Schistosoma sp. (185×45 µm) viii). Egg of 

Paramphistomum sp. (142×72µm) 

4.2  Characteristics of buffaloes and buffalo farm management 

In the study it was found that commercial farms keep mostly older buffalos than subsistence 

farms. Murrah breed of buffalo mostly from traders are common in commercial farms while 

cross breed and self-raised buffalos are common in subsistence farms. Concrete floor and 

tin roof with non-edible bedding are common in commercial farms while edible beddings 

are common in subsistence farms. Yet, status of buffalos (i.e., milking vs pregnant) and 

wallowing practices were not significantly different between commercial farms and 

subsistence farms. Commercial farms only indicated tap water as a source of water supply 

but subsistence farms indicated others sources too as a source of water supply. More 

subsistence farms reported free range practices then commercial farms as shown in table 2.  
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Table 2. Characteristic of buffaloes and buffalo farm management features at commercial 

and subsistence farms (n = 224). 

Characteristics Commercial (n=112) Subsistence 

(n=112) 

P-value Total 

Demographic Characteristics Mean (SD)/n (%) Mean (SD)/n 

(%) 

 Mean (SD)/n 

(%) 

Age (in years) 7.38 (1.82) 6.48 (2.01) 0.000$ 6.93 (1.97) 

Other Characteristics     

Breed of buffalo     

Murrah 16 (14.3) 0 (0) 0.000# 16 (7.1) 

Crossbred 96 (85.7) 112 (100)  208 (92.9) 

Source of livestock      

Self-raised 10(8.9) 72(64.3) 0.000* 81 (36.3) 

Brought from Traders 102(91.1) 40(35.7)  142 (63.4) 

Type of Shed     

Stall barn 105 (93.8) 112 (100) 0.014# 217 (96.9) 

Loose housing 7 (6.3) 0 (0)  7 (3.1) 

Flooring and roofing of shed     

Concrete floor and tin roof 105 (100) 105 (93.8) 0.014# 210 (96.8) 

Earth floor and tin roof 0 (0) 7 (6.3)  7 (3.2) 

Use of bedding     

Non-Edible bedding 112 (100) 35 (31.3) 0.000# 147(65.6) 

Edible bedding 0(0) 77 (68.8)  77(34.4) 

Present condition of buffalo     

Pregnant  63(56.3) 57 (50.9) NS* 120(53.6) 

Milking  49(43.8) 55 (49.1)  104 (46.4) 

Free Rage     

No 84(75) 70 (62.5) NS* 154(68.8) 

Yes/Sometimes 28 (25) 42 (7.5)  70 (31.3) 

Wallowing     

No  91 (81.3) 81 (72.3) NS* 172 (76.8) 

Yes 21(18.8) 31 (27.7)  52 (23.2) 

Source of water     

Tap water 105(93.8) 112(100) 0.014# 217(96.9) 

Other sources 7(6.3) 0(0)  7(3.1) 

$: Independent T-test, * Chi-square test, # Fisher Exact test while any cell has count less than 5 

4.3  Health management 

The table below shows the health management features of female buffalo at commercial 

and subsistence farms. There was no significant difference between commercial and 

subsistence farms in health checkup frequency, antihelminth administration practices, 

having other free-range animals. Yet, most of the owners of commercial farms reported 
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knowledge about helminths, immediate response to buffalo sickness. However, commercial 

farms mostly depend on local pharmacist for treatment while subsistence farm mostly 

consulted veterinarian doctor or local method for treatment of their buffalos. 

Table 3. Health Management features of female buffalo at commercial and subsistence farms (n = 224). 

Practices/ Features Commercial (n=112) Subsistence(n=112) P-value Total 
 n (%) n (%) p <0.05 n (%) 

Health checkup frequency     
Regularly 14(12.5) 7(6.3) NS* 21(9.4) 
When needed 98(87.5) 105(93.71)  202(90.6) 

Feed antihelminth within 6 months     
Yes 10(8.9) 16(14.3) NS* 26(11.6) 
No 102(91.1) 96(85.7)  198(88.4) 

Other free rage animals     
Yes 56(50) 68(60.7) NS* 124(55.4) 
No 56(50) 44(39.3)  100(44.6) 

Aware of worm infestation     
Yes 112(100) 100(89.3) 0.000# 212(94.6) 
No 0(0) 12(10.7)  12(5.4) 

Deworming frequency     
Every 6 months 21(20) 4(3.6) 0.000# 25(11.5) 
When needed 84(80) 108(96.4)  192(88.5) 

Use of local treatment     
Yes 2(1.8) 29(25.9) 0.000# 31(13.8) 
No 110(98.2) 83(74.1)  193(86.2) 

Response to sick animals     
Immediate 112(100) 49(43.8) 0.000# 161(71.9) 
Wait for few days 0(0) 63(56.3)  63(28.1) 

Treatment Procedure     
Local Pharmacist 28(25) 73(65.2) 0.000# 10(45.1) 
Veterinarian Doctor 84(75) 39(34.8)  123(54.9) 

$: Independent T-test, * Chi-square test, # Fisher Exact test while any cell has count less than 5 

4.4  Parasitic infections and associated factors 

Table 4 shows the association between parasitic infections and associated factors. The 

presence of any GIPs was higher among the free-range buffalos with reported wallowing, 

if owner have other free-range animal and the owner did not report regular health checks 

of buffalos compared to their counterparts (p <0.001) in univariate model. When all the 

associated factors in the univariate model were forcibly entered into the multivariate model 

for mutual adjustment, only free-range rearing style and lack of regular checkup practice 

remained still significant contributing factors for any GIPs.   
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: Odds Ratio, AOR: Adjusted Odds Ratio, 95%CI: 95% confidence interval, %: prevalence percentage, ref: 

reference, 

*Model adjusted for all variables, Model Fit p <0.05, Significant, Negelkerke R square: 0.11   

Table 4. Prevalence and odds ratio of IPIs with farm practices, buffalos’ characteristics using logistic 
regression analysis (n=224).   

 Any IPIs (n=224) 

  Univariate Multivariate* 
 % OR (95%CI) AOR (95%CI) 

Socioeconomic (SES) Characteristics    

Farm Type    
Commercial 62.5 ref  
Subsistence 55.4 0.74 (0.43 to 1.27)  

Breed of buffalo    
Murrah 68.8 ref  
Crossbred 58.2 0.63 (0.21 to 1.89)  

Source of livestock     
Self-raised 59.8 ref  
Brought from Traders 58.5 0.95 (0.55 to 1.65)  

Type of Shed    
Stall barn 58.5 ref  
Loose housing 71.4 1.77 (0.34 to 9.34)  

Flooring and roofing of shed    
Concrete floor and tin roof 59.0 ref  
Earth floor and tin roof 42.9 0.52 (0.11 to 2.38)  

Use of bedding    
Non-Edible bedding 60.5 ref  
Edible bedding 55.8 0.82 (0.47 to 1.44)  

Present condition of buffalo    
Pregnant  57.5 ref  
Milking  60.6 1.14 (0.67 to 1.94)  

Free Rage    
No 50.6 ref Ref 
Yes 77.1 3.29 (1.73 to 6.24) 3.11 (1.15 to 8.43) 

Wallowing    
No  54.1 ref Ref 
Yes 75.0 2.55 (1.27 to 5.11) 0.87 (0.29 to 2.59) 

Source of water    
Tap water 59.4 ref  
Other sources 42.9 0.51 (0.11 to 2.34)  

Health checkup frequency    
Regularly 28.6 ref Ref 
When needed 62.1 4.09 (1.52 to 10.99) 2.92 (1.05 to 8.12) 

Feed antihelminth within 6 months    
Yes 50.0 ref  
No 60.1 1.51 (0.66 to 3.42)  

Other free rage animals    
Yes 51.0 ref Ref 
No 65.3 1.81 (1.06 to 3.10) 1.54 (0.87 to 2.71) 

Aware of worm infestation    
Yes 60.4 ref  
No 33.3 0.33 (0.10 to 1.12)  

Deworming frequency    
Every 6 months 52.0 ref  
When needed 59.4 1.35 (0.59 to 3.11)  

Use of local treatment    
Yes 64.5 ref  
No 58.0 0.76 (0.35 to 1.68)  

Response to sick animals    
Immediate 60.9 ref  
Wait for few days 54.0 0.75 (0.42 to 1.36)  

Treatment Procedure    
Local Pharmacist  ref  
Veterinarian Doctor  0.89 (0.52 to 1.53)  
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5.  Discussion 

This study investigated the prevalence of gastro–intestinal parasites (GIPs) in the 

subsistence and commercial farms in Butwal Sub–Metropolitan city, Nepal. It was revealed 

in the study that the 58.9% of buffaloes were affected by GIPs which aligns with 60% 

prevalence reported in Mahottari and Dhanusha, Nepal (Yadav et al., 2015) and the 58.59% 

prevalence in cows and buffaloes in Pakistan (Khan et al., 2023). However, the findings 

were lower than the 90% prevalence reported from Chitwan, Nepal (Adhikari et al., 2022), 

100% in Bangladesh (Roy et al., 2016) and 100% in Nigeria (Akande et al., 2021). 

Conversely, the prevalence was higher than the 39.9% reported in Eastern Nepal (Sah et 

al., 2018) , 48.31% in Bangladesh (Mamun et al., 2011) and 44% in Poland (Kobak & 

Pilarczyk, 2012). This observed discrepancy in the prevalence might be due to poor farmer 

awareness and lack of anti-helminthic use (Khan et al., 2023), differences in climate, 

grazing practices, water sources, hygiene measures, and management techniques (Harizt et 

al., 2021). Seasonal fluctuations play a significant role, as monsoon periods create ideal 

conditions for parasite development and transmission (Marskole et al., 2016). However 

grazing practices (near about one third free range) at the bank of stream and rivers can also 

be a reason for relatively higher prevalence in this study as they provide easy access to the 

intermediate hosts (snails) as Trematodes were found more prevalent in the study area 

(Harizt et al., 2021). Farm management practices like using edible beddings could also be 

a contributing factors (Kobak et al., 2012; Mamun et al., 2011). 

The prevalence in commercial farms (62.5%) was lower than that reported in Pakistan 

(68.13%) and India (70.45%) (T. Khan et al., 2023; Renwal et al., 2017) but higher than in 

Italy (33.1%) and Pakistan (29.04%) (Condoleo et al., 2016; M. N. Khan et al., 2010). 

Similarly, the prevalence in subsistence farms (55.4%) was higher than in Poland (44%) 

and Mexico (42%) (Kobak et al., 2012; Ojeda-Robertos et al., 2017) but lower than in Nepal 

(86%) and Greece (92.73%) (Founta et al., 2018; Yadav, 2015). Fasciola spp. (30.8%) and 

Entamoeba spp. (26.3%) followed by Paramphistomum spp. (12.1%) were the most 

prevalent parasites in both commercial and subsistence farms. These findings align with 

previous studies that have reported high prevalence rates of Fasciola spp. in buffaloes 

across different regions, including Nepal (Joshi et al., 2013), China (Zhang et al., 2019) and 

Bangladesh (Saha et al., 2014). Similarly, high rates of Entamoeba spp. and Balantidium 

spp. infections in Buffaloes have been reported in Chitwan, Nepal (Adhikari et al., 2022), 
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Mexico (Ojeda-Robertos et al., 2017) and Greece (Founta et al., 2018). As shown in Table 

4 Buffaloes that were more exposed to free range were more likely to become infected with 

gastro-intestinal parasites. Interestingly, commercial farms show higher Fasciola spp. 

infections (33.9%) compared to subsistence (27.7%). This difference contrast with similar 

studies reported from Chitwan, Nepal (Adhikari et al., 2022) and southern Nepal (Patel et 

al., 2025) where captive farms and commercial farms respectively shows higher Fasciola 

spp. infections which could be due allowing of free ranging the buffaloes from commercial 

farms and also wallowing. As seen during the study, some commercial farm holders prepare 

a small pond around the farms so that the buffaloes can wallow during hot weather. 

Additionally, the high prevalence in some areas may be linked to a lack of deworming 

programs and poor farm sanitation, as evidenced in studies from Bangladesh (Mamun et 

al., 2011) and Sri Lanka (Gunathilaka et al., 2018). The relatively lower prevalence in some 

regions may be due to improved farm management practices, structured deworming 

programs, and access to veterinary healthcare (Jyoti et al., 2012) Also, one commercial 

farm was found using loose housing method for shed, where buffaloes can move freely in 

semi covered areas. A key objective of this study was to compare the GIP burden between 

commercial and subsistence farms. While there was no statistically significant difference 

in overall prevalence, commercial farms exhibited a significantly higher prevalence of 

nematodes (p = 0.029), whereas subsistence farms had a slightly higher prevalence of 

protozoan infections. The higher nematode burden in commercial farms may be attributed 

to the close confinement of buffaloes, facilitating parasite transmission (Gunathilaka et al., 

2018). Conversely, higher protozoan infections in subsistence farms could be linked to 

water contamination and grazing on communal land (Rashid et al., 2022).  

This study also indicates a higher prevalence of GIPs in the buffaloes who are allowed to 

free range either it be in closed confined areas or open river banks and fields along with 

other free ranging domestic animals. This study agreed with the study from southern Nepal 

(Patel et al., 2025). A study conducted in Uttar Pradesh, India found a higher prevalence of 

Fasciola spp. infections in buffaloes which is likely due to the buffaloes exposure to 

intermediate hosts, Lymnaea snails (Gupta et al., 2008). Buffaloes in commercial farms are 

more confined but also the grass fed were cut and carried from riverbanks and fields where 

buffaloes from subsistence farms are grazed as seen during the study. This could contribute 

to the higher trematode infections. Buffaloes while grazing near water bodies on riverbanks 

are more susceptible to ingesting parasites, including Fasciola spp., due to the presence of 
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infected Lymnaea snails in these areas. Moreover, these female buffaloes can contribute to 

the parasite's life cycle by shedding eggs in their dung along the riverbanks during grazing.  

Multivariate logistic regression analysis identified buffaloes’ health checkup frequency 

also as another significant risk factors associated with GIP infections. It shows a critical 

risk factor for GIP infections in buffaloes, as irregular or infrequent health monitoring and 

treatment significantly increase parasite prevalence and burden. Studies indicate that 

untreated or poorly managed buffaloes exhibit notably higher rates of GIP infections 

compared to regularly checked and treated animals (Khan et al., 2023). The lack of routine 

health checkups often correlates with farmers' unawareness of recommended parasite 

control measures and calf care practices, leading to high worm infestation and associated 

health issues such as diarrhea and poor growth (Yousaf et al., 2021). Routine health checks 

enable early detection and timely intervention, reducing parasite loads and preventing 

severe infections. Regular monitoring allows for strategic deworming, pasture 

management, and improved nutritional support, which collectively lower the risk and 

severity of GIP infections (Akande et al., 2021). The findings emphasize the need for 

improved farm management practices to reduce GIP prevalence. and strategic deworming 

programs should be promoted to control infections effectively (Adhikari et al., 2022). As 

suggested by studies in Malaysia (Harizt et al., 2021) and India (Marskole et al., 2016) 

restricting free-ranging and ensuring proper sanitation of water sources may reduce parasite 

transmission.  
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6.  Conclusion and Recommendations 

6.1 Conclusion 

The study demonstrated a high prevalence of gastro-intestinal parasitic infections (58.9 %) 

in buffaloes across both commercial and subsistence farms in Butwal, Nepal. Trematodes, 

particularly Fasciola sp., dominated infections, followed by protozoans like Entamoeba sp. 

Commercial farms showed higher nematode prevalence, likely due to confined rearing 

conditions, while subsistence farms faced protozoan challenges linked to contaminated 

water and edible bedding. Multivariate logistic regression analysis shows that free-ranging 

practices and irregular veterinary care emerged as significant risk factors, increasing 

parasite transmission. These findings agree with global trends but local variations driven 

by ecological and management factors. The hypothesis that subsistence farms harbor higher 

infections due to poor sanitation was partially validated, though commercial farms’ dense 

populations also posed risks. Addressing these issues is vital for enhancing buffalo health, 

productivity, and economic outcomes for farmers.  

6.2  Recommendations 

Maintain clean sheds with concrete floors, non‑ edible bedding, and avoid high‑ risk 

grazing areas. Implement routine deworming every six months with broad‑ spectrum 

anthelmintics. Improve commercial farm spacing to reduce animal density and 

cross‑ infection. Educate farmers on parasite life cycles and transmission pathways to 

avoid zoonotic risks. Collaborate with local authorities to subsidize treatments and organize 

mass deworming campaigns. Implementation of control measures may face several 

challenges. Many farmers have limited awareness about parasitic infections, which can be 

addressed through targeted training and awareness programs in local languages. Financial 

conditions may hinder deworming and shed improvements, so government or NGO 

subsidies can support these efforts. Limited access to veterinary services, especially in rural 

areas, can overcome by training local animal health workers. Resistance to changing 

traditional practices like open grazing can be managed by using model farms to demonstrate 

benefits. Lastly, improper use of deworming drugs can lead to resistance, which can be 

prevented through proper dosing, drug rotation, and veterinary supervision. 

 



 23 

7. References 

Adhikari, R. B., Adhikari Dhakal, M., & Ghimire, T. R. (2022). Prevalence and diversity 

of gastrointestinal parasites in domestic buffaloes (Bubalus bubalis Linnaeus, 

1758) reared under captive and semi-captive conditions in Ratnanagar, Chitwan, 

Nepal. Annals of Parasitology, 68(4), 701–713. 

https://doi.org/10.17420/ap6804.477 

Adhikari, R. B., & Ghimire, T. R. (2021). A case study of multiple parasitisms in a calf 

buffalo (Bubalus bubalis). Agricultural Science Digest-A Research Journal, 

41(spl), 237–241. 

Akande, F., & Alohutade, M. (2021). Diagnosis of bovine gastrointestinal parasites: 

comparison of different techniques and different solutions. Annals of 

Parasitology, 67(3), 407–416. https://doi.org/10.17420/ap6703.354 

Alam, M. R., Erfan, R., Sen, A. B., Das, S., Rahman, M., & Nath, S. K. (2016). 

Prevalence of gastrointestinal helminthiasis in naturally infested buffalo in Sylhet 

district. International Journal of Advanced Multidisciplinary Research, 3(8), 52–

58. www.ijarm.com 

Beaver, P. C. (2017). Helminths, Arthropods and Protozoa of Domesticated Animals. The 

American Journal of Tropical Medicine and Hygiene, 32(4), 906. 

https://doi.org/10.4269/ajtmh.1983.32.906 

Central bureau of statistics (CBS). (2014). National Population and Housing Census 

2011. Population (in Million), 33, 30–34. 

Condoleo, R. U., Veneziano, V., Bruni, G., Santaniello, M., Carbone, S., Rinaldi, L., 

Cringoli, G., Veneziano, V., Bruni, G., Santaniello, M., Carbone, S., Condoleo, R. 

U., Veneziano, V., Bruni, G., & Santaniello, M. (2016). Distribution of helminths 

in buffalo farms from central Italy Distribution of helminths in buffalo farms from 

central Italy. https://doi.org/10.4081/ijas.2007.s2.920 

Cringoli, G., Musella, V., Maurelli, M. P., & Morgoglione, M. E. (2009). Helminths and 

arthropoda in buffalo farms from the Lazio region ( Italy ) Helminths and 

arthropoda in buffalo farms from the Lazio region ( Italy ). October 2014, 31–34. 



 24 

https://doi.org/10.1007/s11259-009-9268-6 

Development, L. (2010). Livestock and fisheries. Spore, 1(147), 8–8. 

Dhakal, D. N., Adhikari, J. N., Regmi, R. S., Adhikari, S., & Bhattarai, B. P. (2022). 

Prevalence of gastrointestinal parasites in bovines along the elevation gradients of 

Annapurna Landscape, Nepal. Nepalese Journal of Zoology, 6(S1), 25–34. 

https://doi.org/10.3126/njz.v6is1.50527 

El-Alfy, E., Abbas, I. E., Al-Kappany, Y., Al-Araby, M., Abu-Elwafa, S. A., & Dubey, J. 

P. (2019). Prevalence of Eimeria species in water buffaloes (Bubalus bubalis) 

from Egypt and first report of Eimeria bareillyi oocysts. Journal of Parasitology, 

105(5), 748–754. https://doi.org/10.1645/19-58 

Elelu, N., & Eisler, M. C. (2018). A review of bovine fasciolosis and other trematode 

infections in Nigeria. Journal of Helminthology, 92(2), 128–141. 

https://doi.org/10.1017/S0022149X17000402 

Founta, A., Papadopoulos, E., Chliounakis, S., Bampidis, V. A., & Papazahariadou, M. 

(2018). Presence of endoparasites in the Greek buffalo (Bubalus bubalis) from 

Northern Greece. Journal of the Hellenic Veterinary Medical Society, 69(2), 999–

1003. https://doi.org/10.12681/jhvms.18019 

Gunathilaka, N., Niroshana, D., Amarasinghe, D., & Udayanga, L. (2018). Prevalence of 

Gastrointestinal Parasitic Infections and Assessment of Deworming Program 

among Cattle and Buffaloes in Gampaha District, Sri Lanka. BioMed Research 

International, 2018. https://doi.org/10.1155/2018/3048373 

Gupta, S. C., Ghosh, S., Raina, O. K., Joseph, D., Rawat, P., Singh, B. P., Mishra, A. K., 

Chandra, D., & Samanta, S. (2008). Status and prevalence of fasciolosis in cattle 

and buffaloes in different agro-climatic zones of Uttar Pradesh, India. Journal of 

Veterinary Parasitology, 22(2), 59–63. 

Harizt, A. M., Malahubban, M., Syed-Hussain, S. S., Ramanoon, S. Z., Sadiq, M. B., 

Sarbini, S. R., Hassan, M. N., Mustafa, S., Aziz, N. A. A., Isa, N. M. M., Nating, 

W. R., Asut, R., & Kamaludeen, J. (2021). Gastrointestinal parasitic infections of 

buffaloes (Bubalus bubalis) in sarawak borneo: Prevalence, risk factors, and 



 25 

farming practices. Tropical Biomedicine, 38(3), 318–326. 

https://doi.org/10.47665/TB.38.3.072 

Jyoti, Singh, N. K., Juyal, P. D., Haque, M., & Rath, S. S. (2012). Epidemiology of 

gastrointestinal parasites in buffalo calves of Punjab state. Journal of Veterinary 

Parasitology, 26(1), 19–22. 

Jyoti, Singh, N. K., & Singh, P. D. (2014). Prevalence of gastro-intestinal parasites in 

buffalo calves from different agro-climatic zones of Punjab. Journal of Parasitic 

Diseases, 38(4), 367–370. https://doi.org/10.1007/s12639-013-0259-8 

Khan, M. N., & Sajid, M. S. (2010). Gastrointestinal helminthiasis : prevalence and 

associated determinants in domestic ruminants of district Toba Tek. 787–794. 

https://doi.org/10.1007/s00436-010-1931-x 

Khan, M. N., Sajid, M. S., Khan, M. K., Iqbal, Z., & Hussain, A. (2010). Gastrointestinal 

helminthiasis: Prevalence and associated determinants in domestic ruminants of 

district Toba Tek Singh, Punjab, Pakistan. Parasitology Research, 107(4), 787–

794. https://doi.org/10.1007/s00436-010-1931-x 

Khan, T., Khan, W., Iqbal, R., Maqbool, A., Fadladdin, Y. A. J., & Sabtain, T. (2023). 

Prevalence of gastrointestinal parasitic infection in cows and buffaloes in Lower 

Dir, Khyber Pakhtunkhwa, Pakistan. Brazilian Journal of Biology, 83, 1–6. 

https://doi.org/10.1590/1519-6984.242677 

Khan, T., Nasreen, N., Shater, A. F., khan, W., Khan, A., Kamal, M., Vinueza, R., Leon, 

R., Alhimaidi, A. R., & Al-Jabr, O. A. (2021). Risk factor analysis for the 

prevalence of gastrointestinal parasites found in large ruminants in Lower Dir 

Khyber Pakhtunkhwa Pakistan. Saudi Journal of Biological Sciences, 28(12), 

7022–7026. https://doi.org/10.1016/j.sjbs.2021.07.078 

Kobak, P., & Pilarczyk, B. (2012). Prevalence of gastrointestinal parasites of water 

buffaloes raised in The Notecka Forest Region ( Poland ). June 2009, 33–36. 

https://doi.org/10.2478/v10213-012-0006-4 

Liu, Y., Li, F., Liu, W., Dai, R. S., Tan, Y. M., He, D. S., Lin, R. Q., & Zhu, X. Q. 

(2009). Prevalence of helminths in water buffaloes in Hunan Province, China. 



 26 

Tropical Animal Health and Production, 41(4), 543–546. 

https://doi.org/10.1007/s11250-008-9219-1 

Thapa Magar, K., & Ghimire, T. R. (2023). Intestinal parasites in the fecal samples of 

male buffalo calves (Bubalus bubalis) in Gorkha, Nepal. International Journal of 

Medical Parasitology and Epidemiology Sciences, 4(2), 45–49. 

Mamun, M. A. A., Begum, N., & Mondal, M. M. H. (2011). A coprological survey of 

gastro-intestinal parasites of water buffaloes (Bubalus bubalis) in Kurigram 

district of Bangladesh. J. Bangladesh Agril. Univ, 9(1), 103–109. 

Mamunur Rashid, M., Zamal Uddin, M., Zakir Hossain, M., Sharma, B., Raihan, J., 

Sumon Ali, M., Nahar, L., Ishrat Zerin Moni, M., & Rahman, M. (2022). 

Agriculture, Livestock and Fisheries Status of Intestinal Schistosomiasis in 

Buffaloes and cattle in Rajshahi, Bangladesh Article info abstract. Research 

Article Res. Agric. Livest. Fish, 9(2), 2022. www.agroaid-bd.org/ralf, 

Marskole, P., Verma, Y., Dixit, A. K., & Swamy, M. (2016). Prevalence and burden of 

gastrointestinal parasites in cattle and buffaloes in Jabalpur, India. Veterinary 

World, 9(11), 1214–1217. https://doi.org/10.14202/vetworld.2016.1214-1217 

Ministry of Agriculture and Livestock Development. (2021). Statistical Information On 

Nepalese Agriculture (2077/78 ). Government of Nepal, Kathmandu, Nepal, 73, 

1–26. https://nepalindata.com/resource/statistical-information-nepalese-

agriculture-207374-201617/ 

Multan,  in, Mahnoor Khan Jamali, P., Tabbasum, R., Latif Bhutto, A., Ramzan, M., 

Jahan Musakhail, S., Bachaya, A., Habib, F., Arshad, M., Awais, T., Sakhawat, 

A., Sarki, I., Fatima, S., Fawad, M., & Yousaf, A. (2021). Prevalence of 

Toxoplasma gondii in Sheep and Goats in Multan (Punjab), Pakistan. 10–13. 

https://doi.org/10.33552/AAHDS.2021.02.000541 

Ojeda-Robertos, N. F., Torres-Chablé, O. M., Peralta-Torres, J. A., Luna-Palomera, C., 

Aguilar-Cabrales, A., Chay-Canul, A. J., González-Garduño, R., Machain-

Williams, C., & Cámara-Sarmiento, R. (2017). Study of gastrointestinal parasites 

in water buffalo (Bubalus bubalis) reared under Mexican humid tropical 



 27 

conditions. Tropical Animal Health and Production, 49(3), 613–618. 

https://doi.org/10.1007/s11250-017-1237-4 

Patel, D. K., Subedi, J. R., Dhakal, P., & Parajuli, R. P. (2025). Intestinal parasitic 

infections (IPIs) and contributing factors in bovine calves in southern nepal. 

Veterinary Medicine and Science, 11(2). https://doi.org/10.1002/vms3.70254 

Rast, L., Lee, S., Nampanya, S., Toribio, J. A. L. M. L., Khounsy, S., & Windsor, P. A. 

(2012). Prevalence and clinical impact of Toxocara vitulorum in cattle and buffalo 

calves in northern Lao PDR. Tropical Animal Health and Production, 45(1), 539–

546. https://doi.org/10.1007/s11250-012-0256-4 

Raza, M. A., Iqbal, Z., Jabbar, A., & Yaseen, M. (2007). Point prevalence of 

gastrointestinal helminthiasis in ruminants in southern Punjab, Pakistan. Journal 

of Helminthology, 81(3), 323–328. https://doi.org/10.1017/S0022149X07818554 

Regmi, S., Aryal, S., Pokhrel, M., & Lamichhane, U. (2021). Prevalence of 

gastrointestinal parasite in cattle of Banke District of Nepal in different seasons 

and breeds. Acta Scientifica Malaysia (ASM), 5(1), 15–16. 

Rehman, T., Khan, M. N., Abbas, R. Z., Babar, W., Sikandar, A., & Zaman, M. A. 

(2016). Serological and coprological analyses for the diagnosis of Fasciola 

gigantica infections in bovine hosts from Sargodha, Pakistan. Journal of 

Helminthology, 90(4), 494–502. https://doi.org/10.1017/S0022149X15000711 

Renwal, K. K., Gupta, A., Kumar, N., Pilania, P. K., & Manohar, G. S. (2017). 

Prevalence and risk assessment of gastrointestinal helminthoses in dairy animals 

of Bikaner , Rajasthan. Journal of Parasitic Diseases, 41(2), 557–561. 

https://doi.org/10.1007/s12639-016-0850-x 

Roberts, A. A., & Fernando, J. A. (1990). The significance of the gastrointestinal 

parasites of Asian buffalo in Sri Lanka. In Veterinary Research Communications 

(Vol. 14, Issue 6). 

Roy, P. P., Begum, N., Dey, A. R., Sarker, S., Biswas2, H., & Farjana1, T. (2016). 

Prevalence of gastrointestinal parasites of buffalo at Mongla, Bagerhat. 

International Journal of Natural and Social Sciences, 3(1), 59–66. 



 28 

Sah, R. P., Prasai, H. K., Shrestha, J., Talukder, M. H., Rahman, A. A., & Sah, R. B. 

(2018). Seasonal and altitudinal prevalence of fascioliasis in buffalo in eastern 

nepal. Journal of Nepal Agricultural Research Council, 4(October 2021), 48–53. 

https://doi.org/10.3126/jnarc.v4i1.19689 

Saha, S., Bhowmik, D., & Chowdhury, M. (2014). Prevalence of gastrointestinal 

helminthes in buffaloes in Barisal district of Bangladesh. Bangladesh Journal of 

Veterinary Medicine, 11(2), 131–135. https://doi.org/10.3329/bjvm.v11i2.19137 

Sharma, S. K., & Joshi, M. (2020). Etio-epidemiological studies on diarrhoea in cattle and 

buffalo calves. Indian Journal of Animal Research, 54(11), 1391–1399. 

https://doi.org/10.18805/ijar.B-3894 

Shaw, D. J., Vercruysse, J., Claerebout, E., Agneessens, J., & Dorny, P. (1997). 

Gastrointestinal nematode infections of first-season grazing calves in Belgium: 

general patterns and the effect of chemoprophylaxis. In veterinary parasitology 

ELSEVIER Veterinary Parasitology (Vol. 69). 

Shrestha, L. B., Baral, R., Poudel, P., & Khanal, B. (2019). Clinical, etiological and 

antimicrobial susceptibility profile of pediatric urinary tract infections in a tertiary 

care hospital of Nepal. BMC Pediatrics, 19(1). https://doi.org/10.1186/s12887-

019-1410-1 

Soulsby, E. J. L. (1982). Helminths, arthropods and protozoa of domesticated animals. 

(Issue 7th edition). 

Soulsby, E. J. L. T. A.-T. T.-. (1982). Helminths, arthropods and protozoa of 

domesticated animals (7th ed NV). Baillière Tindall London. https://doi.org/LK  - 

https://worldcat.org/title/855675040 

Sreedevi, C. (2014). Prevalence of gastrointestinal parasites in buffaloes ( Bubalus 

bubalis ) in and around Tirupati , India. Original Article Buffalo Bulletin ( 

September 2014 ) Vol . 33 No . 3  33(3), 1–5. 

Swai, E. S., M, D., F, R., M, D., C, I., & Kuya, S. (2013). Prevalence and spectrum of 

helminths in free-ranging African buffaloes (Syncerus caffer) in wildlife protected 

areas, Tanzania. Journal of Coastal Life Medicine, 1(2), 145–150. 



 29 

https://doi.org/10.12980/jclm.1.2013c670 

Thapa Shrestha, U., Adhikari, N., Kafle, S., Shrestha, N., Banjara, M. R., Steneroden, K., 

Bowen, R., Rijal, K. R., Adhikari, B., & Ghimire, P. (2020). Effect of deworming 

on milk production in dairy cattle and buffaloes infected with gastrointestinal 

parasites in the Kavrepalanchowk district of central Nepal. Veterinary Record 

Open, 7(1). https://doi.org/10.1136/vetreco-2019-000380 

Thawait, V. K., Maiti, S. K., & Dixit, A. A. (2014). Prevalence of gastro-intestinal 

parasites in captive wild animals of Nandan Van Zoo, Raipur, Chhattisgarh. 

Veterinary World, 7(7), 448–451. https://doi.org/10.14202/vetworld.2014.448-451 

Titcomb, G., Mantas, J. N., Hulke, J., Rodriguez, I., Branch, D., & Young, H. (2021). 

Water sources aggregate parasites with increasing effects in more arid conditions. 

Nature Communications, 12(1), 1–12. https://doi.org/10.1038/s41467-021-27352-

y 

Yadav, S. K. (2015). Epidemiological survey of fascioliasis in cattle, buffalo and goat in 

Mahottari and Dhanusha, Nepal. The Journal of Advances in Parasitology, 2(3), 

52–56. https://doi.org/10.14737/journal.jap/2015/2.3.52.56 

Yousaf, A. (2021). “Prevalence of Gastrointestinal Parasites in Buffalo and Cow Calves 

in Rural Areas of Rawalpindi, Pakistan.” Biomedical Journal of Scientific & 

Technical Research, 40(2), 32159–32165. 

https://doi.org/10.26717/bjstr.2021.40.006437 

Zhang, J. L., Si, H. F., Zhou, X. Z., Shang, X. F., Li, B., & Zhang, J. Y. (2019). High 

prevalence of fasciolosis and evaluation of the efficacy of anthelmintics against 

Fasciola hepatica in buffaloes in Guangxi, China. International Journal for 

Parasitology: Parasites and Wildlife, 8(October 2018), 82–87. 

https://doi.org/10.1016/j.ijppaw.2018.12.010 

 

 

  



 30 

8.  Photographs 

 

  

9) Wallowing area in commercial farm (ward-17)  

 

11). Farm owner bathing buffaloes in commercial 

farm (ward-13) 

 

10) Loose housing method in commercial 

farms (ward-15) 

 

12). Buffaloes from subsistence farms Free 

Raging (ward-16) 

 13).  Subsistence farms with edible bedding 

(ward-11) 

14). Questionairre surveying from farm 

owners (ward-19) 
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15) Buffaloes from commercial farms Free Raging (ward-12)  
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9. Appendices 

Appendix 1. Baseline Questionnaires  

Section A (Socio-Demographic Questions) 

Participant Code/   

1. Name:  

2. Gender: ☐Male  ☐Female 

3. Age:   

4. Occupation:  

5. Farm type: ☐Subsistence farm ☐Commercial farm  

6. Breed of buffalo: Murrah Kathe Dogla (Cross of Murrah)  

Section B (Farm Characteristic questions) 

7. What is the source of your livestock? 

 ☐Self-raised   ☐Traders  

8. How many buffaloes are present in the herd/pen? 

☐0-5  ☐ 6-10   ☐ 11- 20 ☐ 21 and above 

9. Shed type 

☐ Loose housing system ☐ Stall barn 

10. Shed floor and roof made of 

☐Concrete and Tin ☐ Earth and tin ☐ Both concrete  

11. Bedding made for buffalo 

 ☐Edible ☐Non edible ☐None  

12. Milking utensils 

☐ Yes ☐No 

13. Feeding  

  ☐Grazing in field ☐ Cut and carry system ☐other specify  

14. Additional feed  

☐ Salt block ☐ Others/coarse/pellet ☐ None 

15. Do you let them free rage? 

  ☐ Yes ☐No (Captive) ☐ Sometimes  

16. Wallowing area  

☐Pond/lake ☐ Stream ☐ None ☐ Others 
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17. What is the source of their drinking water? 

☐Rainwater ☐ Stream water ☐ Tap water ☐ Others  

Section C (Health management questions) 

18.  At what interval do you check their health? 

☐ Regularly ☐ Yearly ☐ When needed  

19. Did you feed any medication for intestinal helminths parasites in the last 6 months? 

☐Yes ☐ No 

20. 20. Do you have other free-ranging animals in the house? 

 ☐ Yes ☐ No  

21. Are you aware about the worm infestation in buffaloes 

☐Yes ☐No  

22. How often do you deworm?  

☐ Every 6 month ☐ When needed  

23. What drugs do you use?  

☐ Ivermectin ☐Albendazole ☐Fenbendazole ☐ Others  

24. Do you use local treatment? 

☐ Yes ☐ No  

25. What types of infections signs do you see to identify worm infection? 

☐ Diarrhoea ☐ Thin ☐ Lack of appetite ☐ Death ☐ Bad fur coating ☐All ☐ Milk 

amount less ☐ Not eat grass but hay  

26. Response to sick animals? 

 ☐ Immediate ☐ Wait for few days  

27. Primary treatment type 

 ☐ Local herbal ☐ Local Pharmacist ☐ Veterinary  

28. Diagnosis.  

 ☐ Local Herbal ☐ Local Pharmacist ☐ Veterinarians  

29. Budget for health check-up? 

 ☐ Yes ☐ No  

30. Vaccinations in last 1 year. 

- 

- 
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 Appendix 2. Participation informed consent form 

;e{}++If0fdf efulng] ;xdlt kq 

  

d o; ;e{}++If0fdf cg';Gwfgstf{n] -cf/tL Gof}kfg]_ b]xfo adf]lhd JofVof u/]sf] ;e{}++If0fdf 

efu lng dGh'/ 5' . 

 

tkl;n 

!_ of] ;e{}++If0fdf ul/g] ljlw / lng] gd'gf af/] . 

@_ ;+slnt JoSltut ;"rgf / gd'gfsf] uf]klgotfsf] af/] . 

 

cg';Gwfgsf] lzif{s- GASTRO-INTESTINAL PARASITIC INFECTIONS AND 

ASSOCIATED RISK FACTORS IN BUFFALOES REARED UNDER 

DIFFERENT FARMING STYLES IN BUTWAL 
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lnË M 

X:tfIf/ M        
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Appendix 3: Ethical Approval of the study taken from NVC, Kathmandu, Nepal  

 

Appendix 4. Materials and chemicals used  
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Materials 

 Compound microscope  Coverslips 

 Ocular and Stage micrometer  Tea strainer 

 Samples vials  Spatula 

 Centrifuge machine  Toothpicks 

 Beakers  Gloves 

 Glass rod  Masks 

 Centrifuge tubes  Cotton 

 Slides  Volumetric Flasks 

 Dropper 

Chemicals 

 Potassium dichromate (2.5%).  Ether 

 Iodine solution  Normal Saline 

 Saturated Sodium chloride (NaCl) solution  Methylene blue 

 Formalin (40%)  Distilled water 

 Alcohol series (30% - 100%)  Hand-wash 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 37 

Appendix 5.  Data Analysis (Logistic regression) 
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