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EDITORIAL

It is our pleasure to come up with the 38" volume of Nepalese Veterinary Journal (NV]).
The current issue of NV] includes a range of original research and review articles, short
communications and case studies on several aspects of animal husbandry including
health, breeding, nutrition, and management of livestock, pets and wildlife, and public
health. We believe that this information will be useful to the concerned stakeholders such
as veterinarians, animal scientists, public health workers, farmers and policy makers.

Livestock sector of Nepal faced several challenges in the past year. There were unusually
high number of highly pathogenic avian influenza (HPAI) outbreaks in 2022 in more than
16 districts of Nepal resulting in culling of more than 700,000 birds. In year 2023 also,
several outbreaks of HPAI have been detected warranting for continuous effort to be done
in the sustainable management of HPAI outbreaks. A new deadly pig disease, African
Swine Fever (ASF) entered for the first time in Nepal in 2022 devastating commercial and
backyard pig farming in dozens of districts of Nepal. As there is no treatment or vaccine
available for ASFE, this disease is particularly worrying for pig farmers of Nepal. Focus
should be placed in strengthening the biosecurity measures and good husbandry practices
in pig farms of Nepal to prevent the entry of ASE Lumpy Skin Disease (LSD), a cattle
and buffalo disease, which entered Nepal in 2020 from the eastern part of Nepal took an
epidemic form during early 2023 and reached almost all districts of Nepal causing huge
economic losses to the dairy farmers. However, the exact losses being caused by these new
infectious diseases, LSD and ASF, have not been yet estimated. The Government of Nepal
has made a policy decision to allow vaccination against LSD and commercial LSD vaccine
is already available in Nepal which is expected to contribute to reduce the burden of LSD
outbreaks in the future. The emergence and reemergence of several infectious livestock
diseases call for the need of an “Infectious Animal Disease Control Act” for the timely
control and containment of infectious animal diseases to minimize economic losses and
promote public health by reducing the spillover events.

More broadly, given the high burden of infectious diseases, there is a need to strengthen
the animal health systems at all three tiers of government. Given the new federal structure
of Nepal, veterinary services at province and local level is particularly weak in terms of
both infrastructure and human resources. The upgrading of livestock services unit at
the local level to the veterinary hospitals equipped with modern veterinary facilities and
qualified human resources can be pivotal to uplift the livestock industry of Nepal. This will
ultimately help to boost the local economy and farmers’ income which can bring the chain
effect to the national economy. Further, the unit cost of production of livestock and its
product in Nepal is higher compared to our neighboring countries. Breeding, feeding and
health management of livestock and fish need to be enhanced through effective policies
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and investments in the public-private partnership model to increase production and
productivity and to make cost of production competitive.

Besides, the ongoing COVID-19 pandemic has clearly highlighted the importance of one
health approach especially for diseases that occur at the human-animal-environment
interface. This is a high time for Nepal to implement the “One Health Strategy 2019”
which was endorsed by the Government of Nepal. As Nepal has already prioritized 10
zoonotic diseases following a one health approach, preparedness activities against these
diseases following a one health approach can be immediately embarked upon.

Nepal Veterinary Association (NVA) is a scientific professional organization of Nepalese
veterinarians aimed at strengthening the technical capabilities of member veterinarians and
safeguarding the veterinary profession in Nepal. NVA publishes the Nepalese Veterinary
Journal (NV]), an online accessible scientific journal indexed in Nepal Journals Online
(NepJOL). The publication aims to share scientific knowledge and technology among
members and stakeholders at home and abroad. We welcome original scientific research
and review articles, short communications, case studies and perspectives in the area of
veterinary science, animal science, food safety, public health and other cross-cutting
issues. The guidelines for authors can be accessed through https://www.nepjol.info/index.
php/nvj/about.

We would like to express our sincere thanks to the authors and reviewers for their hard
work and valuable contribution to the veterinary profession. We would also like to
acknowledge Ms. Pramina Shrestha for her secretarial service. We are also indebted to the
executive committee of NVA for their support and encouragement.

We apologize for errors, if any, despite our effort to minimize them. We welcome
constructive suggestion from our readers.

Editor-in-Chief
Surendra Karki, PhD
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ABSTRACT

Viral infections, including Newcastle disease (ND), constitute a major health problem
in the rapidly growing poultry industry of Nepal. Despite regular vaccination in the
commercial farms, ND virus (NDV) outbreaks are frequently reported raising concern
over the safety and immunogenicity of live-attenuated vaccines being used. This study
was performed to compare the safety and immunogenicity of four commercially available
ND vaccines in Nepal after administration at recommended (1X) and higher (10X) dose.
There was no safety concern associated with the use of lentogenic live-attenuated ND
vaccines even at higher dose. A varying degree of antibody response was observed at
recommended and higher doses with the thermostable I-2 vaccine outperforming other
groups. A higher dose did not improve antibody response except for the F1 vaccine. To
prevent widespread outbreaks in future, regular molecular surveillance to identify the
circulating strains of NDV together with the periodic evaluation of immunogenicity and
protective efficacy of commercial vaccines is necessary in Nepal.

Keywords: I-2 vaccine, Newcastle disease virus, Poultry, Vaccine safety

INTRODUCTION

Poultry farming is rapidly growing in Nepal [1]. As per the latest livestock statistics, the
standing population of fowl is around 83 million which is over 200% greater compared
to the population 10 years ago [2]. In Nepal, poultry industry has over a billion-dollar
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investment, provides employment to over 150,000 people, and contributes around 4%
to the national gross domestic product (GDP) and 8% to the national agricultural GDP
(AGDP) [3]. Poultry farming, including the backyard poultry, is an important aspect of
income generation in rural areas while chicken meat and eggs serve as the major source
of protein in Nepalese kitchen [3].

Viral infections, including avian influenza and Newcastle disease (ND) are the major
health problems in the poultry industry of Nepal [1,4,5]. ND is also known as Ranikhet
and is caused by Newcastle disease virus (NDV), aka avian paramyxovirus serotype 1,
which is a single-stranded RNA virus with non-segmented genome [6]. Based on the
pathogenicity in chickens, NDV is classified into very virulent (velogenic), moderately
virulent (mesogenic), and avirulent (lentogenic) strains [ 7]. Clinical signs of NDV infection
in chickens vary according to the virus pathotypes. This can range from asymptomatic
enteric infection caused by lentogenic NDV to velogenic neurotropic ND characterized by
severe neurological and respiratory signs [8]. The World Organization for Animal Health
(WOAH) has listed ND as a List A disease for its ability to spread rapidly even beyond the
national borders and cause significant socioeconomic and public health consequences [9].

Vaccination against ND is commonly practiced in the commercial farms while its use is
limited in the backyard poultry of Nepal [10]. ND vaccination strategy is conventional
and mostly utilizes the live-attenuated F, LaSota, I-2 or R2B strains administered through
intraocular route, in drinking water, or in muscles [3,11]. First vaccination at 5-7 days
is followed by periodic boosts in laying hens [11]. Despite the use of vaccines, ND
outbreaks are frequent in Nepal. There were 90 reported outbreaks of ND in Nepal in
2018, that affected over 74,000 chickens and resulted in the deaths of over 7,000 birds [3].
In 2021, there were several outbreaks of ND in the poultry farms of Nepal and outbreaks
were reported even in the vaccinated flocks[12]. Despite many years of ND vaccination
practice in Nepal, comparative immunogenicity studies of commercial vaccines are very
limited. Further, ND outbreaks in the vaccinated farms raised concern over safety of the
live-attenuated vaccines. Hence, this study was performed to determine the safety and
immunogenicity of four (LaSota, B1, F and I-2) commercially available and commonly
used ND vaccines in Nepal after administering at recommended (1X) or higher (10X)
doses.

MATERIALS AND METHODS

Study Design, Vaccination and Sample Collection

This study was carried out at the Veterinary Standards and Drug Regulatory Laboratory
(VSDRL) Budhanilkantha, Kathmandu from July to September 2021. VSDRL is the
regulatory body for the approval of veterinary vaccines in Nepal. Approval for this
research was obtained from VSDRL on 24th June 2021 (letter number: 2077-78/49).

2=



Safety and Immunogenicity of ND Vaccines

Day old-layer chicken (n=97) of (Brown Nick, H&N International) were purchased from
a commercial hatchery and raised with ad libitum feed and water in the research facility
of VSDRL. They were raised in a group of 10 in a partitioned chamber. ND vaccines of
the lentogenic strains; viz. LaSota (Pestikal LaSota SPF, Genera Croatia), B1 (Himmvac
Newcastle B1, KBNP, INC.), F (RaniVax Plus Vet Initial, Incepta Vaccine Ltd.), and 12
(Jovac NDV 12, Jordan Bio Industries Center); were purchased from commercial sources
and cold chain (2-80C) was maintained as suggested by the producer until vaccination
was carried out. Fifty animals were used for recommended dose (1X) vaccine study
while remaining 47 were used for high-dose (10X) vaccine study. In regular dose vaccine
study, birds (n=10/group) were immunized with live-attenuated vaccines of lentogenic
strains (LaSota, B1, F, or I-2) through supraconjunctival route at 10th day using the dose
recommended by the producer. In high dose (10X) vaccine study, birds (n=7-10/group)
were immunized with the same lentogenic strains (LaSota, B1, F, or I-2), but with a dose
10 times greater than the recommended. For that, the vaccine vials were diluted as per
the producer’s instruction; recommended dose (1X) birds were given single dose (1 drop)
while the high dose (10X) group were given 10 drops. In both regular and high dose
studies, 10 birds were used as unvaccinated control.

To evaluate safety of the vaccines and doses, birds were monitored once daily during
the time of offering feed to animals for 21-days post-vaccination for any ND-related
eneteric (i.e., greenish and watery diarrhea), respiratory (viz., sneezing, gasping, nasal
discharge, and coughing), and neurological (viz., depression, muscle tremors, droopy
wings, circling, and paralysis) signs and mortality [13].

To measure antibody response, blood was collected from the wing vein and transferred
in a clot activator tube. Blood tubes were centrifuged at 4000 rpm for 5 minutes, serum
samples were collected and stored at -80°C.

Measurement of antibody response

For the detection of the antibody titers in the serum samples, indirect Enzyme-linked
Immunosorbent Assay (ELISA) was performed using the ID screen Newcastle disease
indirect ELISA kit (IDvet, Grabels, France). Two different dilutions of serum were used to
test antibody levels. This kit has been used previosly to determine antibody titers against
NDV [14]. Titers above 641 were considered as having positive level as recommended
by the company.

Data Analysis

Data were analyzed using GraphPad Prism software version 9.4.1. (GraphPad, CA, USA).
Antibody levels among vaccine groups after recommended or higher dose vaccination
were compared using one-way analysis of variance (ANOVA) followed by Tukey’s
multiple comparisons test. Antibody levels in same vaccine group after recommended
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and higher dose vaccinations were compared using unpaired T-test. Similarly, changes in
frequencies of positive (having antibodies above minimum protective level, MPL) after
higher dose vaccination in same vaccine group was compared using Chi-square test. Data
were considered statistically significant at p<0.05.

RESULTS

To test the safety of commercial ND vaccines, all the birds vaccinated at recommended
or higher dose were monitored daily for 21 days post vaccination. Birds were monitored
for mortality and development of any clinical signs that leads to the suspicion of ND. We
did not observe any mortality during the experiment. Similarly, none of the birds showed
any clinical signs that lead to the suspicion of ND even at 10-times higher doses than
recommended.

After vaccination with recommended dose (1X) (Figure 1A), 60% (6/10) birds in LaSota
(Figure 1B), 90% (9/10) in B1 (Figure 1C), 20% (2/10) in F1 (Figure 1D), and 100%
(10/10) birds in I-2 (Figure 1E) vaccine group had antibodies above the minimum
protective level (MPL). While comparing antibody levels across the vaccine groups after
recommended dose vaccination, I-2 vaccine group showed significantly greater antibody
titers than LaSota, B1 and F1 vaccine groups (Figure 1F). Antibody levels between
LaSota and B1 groups were comparable. The F1 vaccine group had the lowest antibody
response which was significantly lesser than all other three vaccine groups (Figure 1F).
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Figure

1: Antibody response after (A) recommended dose (1X) vaccination with (B) LaSota,
(C) B1, (D) F1, and (E) I-2 vaccines. (F) Antibody levels among vaccine groups were
compared using one-way ANOVA followed by Tukey’s multiple comparisons test. MPL
refers to the minimum protective level and asterisk (*) refers to significant differences

between the indicated groups at p<0.05.

After vaccination with higher dose (10X) (Figure 2A), 90% (9/10) birds in LaSota (Figure
2B), 90% (9/10) in B1 (Figure 2C), 80% (8/10) in F1 (Figure 2D), and 100% (7/7) birds
in [-2 (Figure 2E) vaccine group had antibodies above the minimum protective level. The
I-2 vaccine group induced antibody levels significantly greater than other three vaccine
groups even after the higher dose vaccination (Figure 2F). At higher dose, antibody levels
among LaSota, B1, and F1 groups were statistically similar (Figure 2F).
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Figure 2: Antibody response after higher (10X) dose vaccination (A) with (B) LaSota,
(C) Bl, (D) F1, and (E) I-2 vaccines. (F) Antibody levels among vaccine groups were
compared using one-way ANOVA followed by Tukey’s multiple comparisons test.
MPL refers to minimum protective level and asterisk (*) refers to significant differences
between the indicated groups at p<0.05.

Since there was no safety concern after recommended or higher dose vaccination, we next
wanted to understand if higher dose vaccination could induce greater antibody responses
than recommended dose. Higher dose vaccination did not increase antibody titers in LaSota
(Figure 3A), B1 (Figure 3B) and I-2 (Figure 3D) vaccine groups. However, a higher dose
vaccination induced significantly higher level of antibody response in F1 vaccine group
(Figure 3C). Subsequently, we wanted to understand if higher dose vaccination increased
the frequencies of birds that produced antibodies above the minimum protective level
or not. Though higher dose vaccination with LaSota increased the frequency of birds
with antibodies above MPL from 60% to 90%, it was not statistically significant (Figure
4A). Difference was not observed in B1 vaccine group (Figure 4B). However, in F1
vaccine group the frequency of birds with antibodies above MPL changed from 20%
during recommended dose vaccination to 80% after higher dose vaccination and it was
significantly improved (Figure 4C).
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Figure 3: Antibody response after recommended (1X) and higher (10X) dose vaccination
with (A) LaSota, (B) BI, (C) F1, and (D) I-2 vaccines were compared using unpaired
T-test. Asterisk (*) refers to significant differences between the vaccine doses at p<0.05.
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Figure 4: Frequencies of birds having antibodies above minimum protective levels after
recommended (1X) versus higher (10X) dose vaccination with (A) LaSota, (B) B1, and
(C) F1, vaccines were compared using Chi-square test. Asterisk (*) refers to significant
differences between the vaccine doses at p<0.05.

DISCUSSION

Vaccination together with stringent biosecurity measures are practiced worldwide to
prevent NDV infection in the farm [15]. Most of the commercial poultry farms in Nepal
also practice regular vaccination against NDV [10]. Despite vaccination, ND outbreaks are
common each year leading to a huge economic loss [1,3]. Use of live-attenuated vaccines
even raises concern over their possibility to cause outbreaks specially if there is wrong
dosing of vaccines. In this study, for the first time, we compared four different lentogenic
strain ND vaccines commercially used in Nepal for their safety and immunogenicity.
Single dose immunization of chickens with recommended as well as 10-times higher
dose of LaSota, B1, F1, and I-2 vaccines did not cause any clinical signs that can be
assigned to ND or mortality. This showed that vaccines using lentogenic strains are safe
and unlikely to cause disease outbreaks in the farms even when used at higher doses.
Thus, recent outbreaks of NDV in Nepal, including those in the vaccinated farms, is
unlikely to be linked to the use of live-attenuated vaccines. Rather, a recent study showed
that NDV genotype VIIc (GVIIc) was the probable causative agent for the widespread
outbreak of ND in 2021 in Nepal [10]. NDV GVIIc represents a velogenic strain with
severe clinical outcomes [16,17]. Studies in other countries have shown that vaccination
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with lentogenic strain, like LaSota, provides poor protection against virus strains of NDV
GVII and viruses of this genotype still circulate in the vaccinated farms [16,18,19]. Thus,
it is likely that the vaccines being used in Nepal are unable to induce antibody responses
cross-protective against the circulating NDV strains leading to many outbreaks in the
farms. Only a more rigorous virus challenge study can confirm this which was beyond
the scope of this study.

Birds immunized with I-2 vaccine produced significantly greater antibodies than other
vaccine groups. The better performance of this vaccine, in part, may be associated with
its thermostability. I-2-based NDV vaccines are stable at room temperature for several
days [10,20]. Though due care was given to maintain cold chain at our end, it is uncertain
whether there was any breakage in the proper cold chain maintenance at any stage of
the vaccine storage and transportation chain. This is important as live-attenuated NDV
vaccines deteriorate quickly within few hours if cold chain is not maintained [21].

An earlier study from Nepal showed that LaSota strain vaccination in village chickens
is immunogenic and efficacious against NDV infection [21]. A recent study also showed
that LaSota vaccination was safe and induced a protective level of antibodies in 98%
of vaccinated birds at 28 days post-vaccination [22]. Field verification study of ND I-2
vaccine also showed that it can induce protective levels of antibodies in 50-100% of
birds at different study locations [23]. Moreover, ND I-2 vaccine was shown to induce
protective levels of antibodies up to 90 days post vaccination in village chickens [24].
A recent study showed that thermostable 1-2 NDV vaccine in tablet formulation is
effective against NDV, including a virulent 2021 outbreak strain with 85% efficacy [10].
These findings, together with ours, highlight the importance of continuous use of NDV
vaccination in the farms. However, whether antibodies produced by these vaccines are
cross-protective against endemic and emerging NDV strains circulating in the country
also need to be tested. Vaccines against ND, including F, LaSota, R2B and I-2, are
produced in Nepal [3]. In-country vaccine production is not sufficient and hence ND
vaccines are also imported from different countries [1]. A total of about 184 million doses
of ND vaccines were imported in Nepal in the fiscal year 2020/21 [25]. Thus, quality
assessment of vaccines produced within the country and imported from elsewhere in a
regular manner is important to make sure they provide the expected level of protection in
the field against the circulating strains.

CONCLUSION

The NDV vaccines being used in Nepal appear safe and produce a varying degree of
antibody responses. However, they may not be protective enough against NDV strains
circulating in the farms. Regular molecular surveillance to identify the circulating strains
of NDV in Nepal and periodic evaluation of immunogenicity and protective efficacy of
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commercial vaccines against the circulating strains of NDV is important to prevent its
widespread outbreaks in the future.
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ABSTRACT

Cattle is one of the leading species of domestic livestock in Nepal. The helminthic diseases
are common in livestock with varied occurrence. This study was carried out to find the
prevalence and risk factor associated with gastro-intestinal helminth parasites in 304 fecal
samples of cattle of Madi Valley, Chitwan, Nepal. Rectal sample were collected in zip lock
plastic bag containing in 10% formalin and preserved in refrigerator before examination.
Sedimentation and floatation techniques were used for the detection of helminth parasites.
The overall prevalence of gastro-intestinal helminth was found to be 51.32%. The parasitic
infection of trematode was 39%, cestode 13% and nematode 48%. In the trematode group,
Fasciola sp. 4.61%, Paramphistomum sp. 15.13%, Dicrocoelium sp. 1.64%, Schistosoma
sp. 0.66% and Bilharzia sp. 0.99% were prevalent. Among cestode, only Moniezia
sp. was observed with infection rate of 7.89%. Nematode included Strongyloides sp.
3.95%, Trichostrongylus sp. 7.24%, Toxocara sp. 3.95%, Oesophagostomum sp. 1.97%,
Haemonchus sp. 4.28%, Cooperia sp. 1.97%, Bunostomum sp 0.66%, Nematodirus sp
0.99% and others 3.29%. Mixed infections were observed in 17% of positive samples. Sex
and age group showed statistically significant difference. Male have higher prevalence
than that of female (P<0.05). Potential risk factor like farmer s group, water source, body
condition score, grazing and rearing system, purpose of animal rearing and last date
of drenching showed significant association on prevalence of parasite. Cattle of Madi
valley, Chitwan had shown wide range of helminthiasis in cattle.

Keywords: Cattle, Helminthiasis, Prevalence, Madi
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INTRODUCTION

Livestock farming is an important agricultural sub-sector in Nepal (Khanna et al., 2022).
Nepal has a population of 7.38 million cattle and 5.30 million buffalo (CBS, 2019)
distributed over the country. Livestock farming act as the back bone of the Nepalese
rural agriculture which maintain the livelihood of the 65% of the population (Chaudhary,
2018).

Parasitism is one of the major problems which reduce livestock productivity round the
globe (Vercruysse & Claerebout, 2001). Gastro-intestinal helminth, has been the major
cause for chronic illness and reduction of productive potential in cattle (Gunathilaka
et al., 2018). Helminthes commonly infecting cattle includes trematode, cestode and
nematode parasites (Bisset,1994). These parasites infect the gastrointestinal tract and
associated organs of ruminants with possibility to cause severe anemia (Holmes, 1987).
The significance of helminths infection is increasing manifolds in developing countries
(Rondelaud et al., 2001). The epidemiology of the disease is closely associated with
environmental factor, temperature, humidity, rainfall and with the ecology and the
infection status of the snail intermediate host, Lymnaea spp.

The reduction in feed intake and decrement of feed utilization due to associated parasitism
cause the huge economic loss because of stunted weight gain, reduced milk production,
low fertility, higher morbidity and associated effects (Jittapalapong et al., 2011). The
control of helminthiasis in cattle revealed the positive milk yield response and lesser risk
in zoonosis (Charlier et al., 2009).

The gastro-intestinal helminths, commonly found in cattle were identified as
Paramphistomum sp., Trichostrongyloid sp., Fasciola sp., Moniezia sp., Trichuris
sp., Strongyloides sp., Taenia sp., Nimatodirus sp., Oesophagostomum sp., Toxocara
sp., Bunostomum sp., etc. (Ozdal et al., 2010; Jittapalapong et al., 2011; Farooq et al.,
2012; Mahmuda et al., 2012). Within the Nepalese territory, wide varieties of helminth
infections of fluke, tapeworms and roundworms are responsible for marked deleterious
effects that tend to lower overall production due to morbidity and mortality (Mukhiya et.
al., 2007). The major endo-parasite in domestic animal causing severe economic problem
in tropical climate of Chitwan, Nepal was found to be fluke infestation (Bista et al., 2018).
Faciolosis, emerging zoonotic disease, in Nepal, has caused an overall economic loss of
about 14.2 crore due to productivity loss in animals (Lohani & Rasaili, 1995). Jaiswal
(2006) considered the Fasciola sp. as most important parasitic disease while Adhikari et
al., (2003) reported Paramphistomum sp. caused serious illness.

Studies to determine the prevalence of intestinal parasites in cattle was not done in Madi
valley yet. This study will be fruitful as it will give information regarding different
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helminth parasites of cattle, a risk factor associated with gastro-intestinal helminth as
well as update the previous findings on the prevalence of helminth parasites of cattle. This
study will also form a base for the future investigators, those investigating the helminth
related diseases of cattle.

MATERIALS AND METHODS

Study area

The study area, Madi is a municipality in Chitwan district of Nepal that lies in geographical
coordinates of 27°27°5”N to 84°21°32”E. The study was based on laboratory testings
after collection of samples on field level.

Sample Size
Actotal of 304 fecal samples of cattle of all age and sex group were collected from different
area of Madi valley. During sample collection the precautions were taken to keep samples
fresh, only rectal samples were collected in air tight container and fixed in 10% formalin.
The questionnaire was used to collect information regarding various potential risk factors.
Sample size was calculated with formulae given by Godden (2004) for infinite population
(> 50,000).

2
_Z@-p)

CZ

Where, z=1.96 at the level of 95 % confidence level
P= expected prevalence previous prevalence is 26% (Sapkota et al., 2006)
C= desired prescription (0.05) at 95% confidence level

5SS

Fecal Examination

The fecal samples were collected, kept in preservatives and brought to laboratory and
refrigerated. The fecal samples were examined by differential floatation technique (Juyal,
2003) and sedimentation technique (Soulsby, 1982).

Data analysis

The prevalence was calculated by dividing the number of samples showing positive for
fecal examination by the total number of sample examined. Percentage (%) was used
to measure prevalence. The data were entered in MS- Excel and analysis was done by
SPSS Version 16. The chi — square test at 5% level of significance was used to evaluate
statistically significance of the association of risk factors.

RESULTS

Out of 304 samples 156 (51.32%) were positive and the rest were negative for presence

parasite’s eggs on the fecal sample. Mixed infections were observed in 27 samples. The
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parasitic infection of trematode was 86 (39%), cestode 28 (13%) and of nematode 86
(48%). The trematode identified with their prevalence percentage are as follows: Fasciola
sp. 4.61%, Paramphistomum sp. 15.13%, Dicrocoelium sp.1.64%, Schistosoma sp. 0.66%
and Bilharzia sp. 0.99%. Among Cestode, only Moniezia species was observed with
infection rate of 7.89%. Nematode included Strongyloides sp. 3.95%, Trichostrongylus
sp. 7.24%, Toxocara sp. 3.95%, Oesophagostomum sp. 1.97%, Haemonchus sp. 4.28%,
Cooperia sp. 1.97%, Bunostomum sp 0.66%, Nematodirus sp 0.99% and others 3.29%

(Figure 1).

Parasite wise prevalence
15.13

10.00 7.89 724

Percentage
oG
=

6.00 4.61 428 395 395 129
4,00 197 1.97 1 a4 0.99 0.99 (.66 0.66

Parasite

Figure 1. Bar diagram showing Parasite wise prevalence of parasites

All age group were affected as expressed in Table 1. Higher proportion in age group
between 2 year to 4 year (58.12%), followed by below 2 year (57.5%) and age group
above 4 year (38.46%) . Among the positive sample, (77/105) were male and (79/199)
were females. Male have higher chance of getting infection then female (odd ratio=4.177).
Prevalence in male (73.33%) then female (39.70%) is statically significant (Table 2).

Table 1: Age wise prevalence of parasite

C hi-
Age group | Absent n (%) | Presentn (%) [s q u a r e| p- value Remarks
value
Below 2 yrs| 17 (42.5) 23 (57.5) 10.460 0.000 significant
2-4 yrs 67 (41.88) 93 (58.12)
Above 4 yrs| 64 (61.54) 40 (38.46)
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Table 2: Sex wise prevalence of parasite

Result Total Chi- Odd p value
Positive Negative square | ratio
N (%) N (%) value
Female | 79 (39.7) 120 (60.3) 199 | 31.125 | 4177 | 0.000**
Significant
Male 77 (73.33) 28 (26.67) 105
Table 3. Univariable analysis associated with detection of parasitic eggs
Risk Factors Positive Negative N | Total Chi- Odd P- Remarks
N (%) (%) square | ratio | value
Test
1 | Farmer’s Upper caste 69 (40.12) | 103 (59.88) 172 | 19.888 | 0.347 | <0.001 | Significant
group Lower caste | 87 (65.91) | 45(34.09) | 132
2 Water Underground 76 (39.38) | 117 (60.12) 193 | 30.152 | 0.252 | <0.001 | Significant
source Both (surface + | 80 (72.07) | 31(27.93) 111
underground)
3 Body Good 26 (19.12) | 110(80.88) | 136 | 1.021 | 14.47 | <0.001 | Significant
condition Poor 130 (77.38)| 38(22.62) | 168
score
4 | Feeding Stall only 70 (37.84) | 115 (62.16) 185 | 34.364 | 4.281 | <0.001 | Significant
and Mix (stall + | 86 (72.27) | 33(27.73) | 119
grazing grazing)
system
5 Purpose Draft 53(71.62) | 21(28.38) 74 25.186 <0.001 | Significant
of animal Milk 41 (35.04) | 76(64.96) | 117
use Others 62(54.87) | 51(45.13) | 113
6 Last Below 6 month | 30 (27.25) | 79 (72.75) 109 | 48.265 - <0.001 | significant
date of 6-12month | 90(73.17) | 33(26.83) | 123
drenching
Above 12 36 (50) | 36(50) 72
month

Figures in Parenthesis represents the percentage.

The risk factors (age, sex, rearing group, body condition score, water source, grazing
and rearing system, last date of drenching, purpose of animal rearing) associated
with parasitic infection were analyzed for the determine association of risks factor to
the parasitic infection (Table 3). Lower cast group of ownres, Surface water as water
sources of feeding, bad BCS, Draft animals, history of more than 6 mont of no drenching,
are positively associated with presence of eggs of parasites on feces. All risk factors
mentioned were seen to have significant effect on the parasitic infection (p < 0.05) at the

95 % level

of significance.
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DISCUSSION

The prevalence of helminth of this study i.e. 51% is similar to Pinilla Leon et al. (2019)
that showed 56.3% prevalence in cattle and sheep in Columbia. Higher prevalence was
seen in the cattle of the Surkhet district done by Parajuli (1993) and that of Shrestha (1996)
where the prevalence rate was 75.91% in cattle of Kathmandu valley. Lower prevalence in
lactating cattle and buffaloes of Kavrepalanchowk district i.e. 22% was found by Shrestha
et al. (2020) and 41.6% in cattle of Ibadan, Nigeria by Adedipe et al. (2013). Prevalence
of class wise parasite is similar to the Mukhia (2007) i.e. the prevalence of nematode,
trematode and of cestode was 49.09%, 36.37% and 14.54% resp. in buffaloes brought to
Kathmandu for slaughtering. Prevalence of nematodes is found to be lower as compared
to the result demonstrated by Adedipe (2013) while overall prevalence was higher. This
may be due to the low pathogenicity of nematodes in terms of Eggs Per Gram (EPG) than
that of the trematode and cestode.

Higher prevalence of rumen fluke (28.41%) and lower prevalence of liver fluke (3.69%)
than this study was obtained by Jittapalapong et al. (2011) in Thailand while contrasting
result was found by Parajuli (1993) that prevalence of Fasciolosis and Paramphistomiasis
were 42.2 % and 25.4 % respectively.

This study shows that the higher prevalence in age group between 2 to 4 year (58.12%),
followed by below 2 years (57.5%) and age group above 4 years (38.46%) which is
similar to findings of Gunathilaka et al. (2018) in Srilanka. Male have higher chance of
getting infection then female (odd ratio=4.177). Prevalence in male (73.33%) then female
(39.70%) is statically significant which is supported by Ameen et al. (2015) with higher
prevalence in male then that of female in Nigeria whereas significant result with higher
prevalence on female was obtain by pfukeniya et al. (2007) in Zimbabwe.

This result is supported by Muhammad et al. (2007) that higher prevalence in grazing
animal then that of stall animals and using ponds and rivers/canals as drinking water
were found to have significant influence (P<0.05) on the prevalence in Toba Tek Singh
district of Panjab, Pakistan. Female animals and animals with moderate body condition
are more likely to be positive to helminth infection was found by Adedipe et.al, (2014) in
Ibadan, Nigeria. Risk Factors like body condition and sex didn’t show any effect on the
prevalence of infections found by Aregay et.al, (2013) cattle of Ethiopia.

CONCLUSION

The study revealed gastrointestinal parasitism hazardous for dairy industry. This study
identified Paramphistomum sp. Moniezia sp, Trichostrongylus sp. Fasciola sp were major
species. Risk factor likes sex, age, farmer’s group, water source, body condition score,
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feeding system, use of animal and date of drenching had significant effect on prevalence
of helminth parasite in cattle.
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ABSTRACT

Goat is a domesticated small ruminant, reared by small farmers across the country
primarily for meat production. Productivity of goat is often low, which could be related
to several genetic and non-genetic factors. A field study was carried out to characterize,
evaluate and estimate the effect of non-genetic factors on the hill goat kids during
December, 2015 to August 2016 in different eco-zones of Rolpa district, mid-west Nepal.
Altogether150 goat kids were selected for this study. Morphological attributes productive
performances based on field monitoring and measurements within different altitudes of
Rolpawere collected. Least square analysis was performed using Harvey (1990) computer
software package, and means were compared using DMRT. The mean body weight of goat
kids at birth, pre-weaning, weaning at 5 months’age were 2.62, 6.34, 10.15 and 13.87 kg
respectively. Birth weight of kids significantly differed with respect to altitude(P<0.01).
Coat colour (P<0.05) of does and parity (P<0.001) of dams. Similarly, kidding rates of
does significantly differed (P<0.05) with respect to colour and altitude. Body weight of
the kid at weaning were significantly (P<0.05) correlated to body length, heart girth and
wither height. Thus, the results of this study suggest that the performance of low altitude
goat flocks was better than mid and high altitude goat flocks in Rolpa district in terms of
production and reproduction traits. The selection of the best performing kids for higher
weight gain could be done on the basis of both birth and weaning weights. This result
could be attributed to superior genotype along with better management practices adopted
by the farmers in Rolpa district.

Keywords: Kids, wither, girth weight, genetic
INTRODUCTION
Rolpa covers an area of 1,879 km? with population (2016) of 221,177. Rolpa is drained

southward by the Madi River from a complex of 3,000 to 4,000 meter ridges about 50
kilometers south of the Dhaulagiri Himalaya (Statoids, 2014). The Rolpa district lies at
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the height of 701m to 3639 meters above the sea level. The total area is 189385 hectares
out of which 59854.5 hectare land is used for crop farming, forest consists 84474
hectare, pasture consists 32698.8 hectare, wild plants and forages 9620.8 hectare and
rivers and rocks 1251.9 hectares. The average temperature in Rolpa district is maximum
(31.2 Celsius), minimum (3.6 Celsius) and annual rainfall is 441mm (CBS, 2016). The
elevations of high, mid and low altitude from the sea level in Rolpa district are at the range
of 3639, 1375 and 701 m respectively. Nepal is an agricultural country where about 66
percent of the population is involved in agricultural occupation. Agriculture contributes
to around 27.1 percent of the gross domestic product (GDP) of Nepal. The livestock
sector contributes about 11.5 percent of the total GDP and 25.7 percent of the agricultural
GDP (AGDP) as reported by MOAD (2018). Goat farming is the most popular means of
self-employment among the youths in the country. Among the agricultural commodities,
livestock plays an important role in agricultural development and economic upliftment of
the country. Goat farming has been practiced by a large section of population in rural areas
of Nepal. The recent population of goat is about 13.4 million and total meat contribution
was 7.1 thousand metric tonnes (contributing to 20.1% of total meat production in
country) per year (MOAD, 2022). The rate of increment in goat population during last 15
years (2008 to 2018) was reported 3.74 percent per year (MOAD, 2018). Various breeds
of goat breeds are reared in different ecological regions of Nepal. There are gradients of
topography, environment and climatic conditions and each breed evolved is acclimatized
to each corresponding topographical zone (Pradhan and Gurungl985). Four indigenous
breeds of goat namely Chyangra, Sinhal, Khari and Terai are documented in Nepal goats.
Chyangra (1%) are found at an altitude above 2400 masl in high Himalayans, Sinhal
(16%)found in high hill ranging 1500-3000 masl, Khari (56%) are available across the
hills 500-1500masl and Terai goats (27%) in Terai region below 500 masl (Pokharel and
Neopane, 2008).

MATERIALS AND METHODS

Time and Location of the study
The study was carried out from September, 2015 to August 2016 in Rolpa district of mid-
western Nepal.

Sampling procedure and sample size

The data were collected on the basis of Pocket areas of goats distributed within different
altitude at Rolpa district. The selected high altitude (1500-1800 masl) gaupalikas were
(Jaimakshala and Pakhapani) followed by mid altitude (1200-1400 masl) gaupalika
(Gairigaun and Libang) and low altitude (800-1000 masl) gaupalika (Masina and Jhenam).
Two wards from each VDCs were selected. Within the population, in each selected site,
sampling goats’ kids were identified randomly. A data recording format was developed to
collect data and information related to growth performance, reproductive performance,
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litter traits, morphological traits and production system of hill goats reared in the study
area.

Statistical analysis

Collected data were entered in the computer using MS- Excel and converted into text
documents i.e. Text (MS-DOS). To study the main causes of variation and effects of non-
genetic factors on productive and reproductive traits, as well as to overcome the difficulty
of disproportionate subclass numbers, data were analyzed by least squares procedure
using Harvey, (1990) which is based on least squares technique of variance analysis.
The pair wise comparison of the least square mean comparison was made using DMRT
(Duncan’s Multiple Range Test) (Duncan, 1955) as modified by Kramer (1957).

Models used to analyze the collected data
A fixed effect model given by Handerson (1953) was used to analyze the body weight of
kids at different stages of growth.

Morphological traits

The morphological traits were measured by using the measuring tape.

Body length (BL) - Distance from shoulder joint to the pin bone.

Wither height (WH) - Distance from ground to the point of wither.

Heart girth (HG) - Body circumference at the chest immediately behind the fore Legs.

Models used to analyze the collected data
A fixed effect model given by Handerson (1953) was used to analyze the body weights of
kids at different stages of growth.

Fixed effect model for weight and body measurement traits of kids
Following statistical model was used to analyze the litter traits, body weight and
morphological traits of goat kids-

ijklmn: H * ai+ bj+ Ck+ dl+ fm te

Where, p is the overall mean

ais the effect of i®altitude (i=1,2 and 3)
biis the effect of j"type of colour (j =1 ,2,3and 4)
c,is the effect of k" type of age in month (1= 1,2,3,4 and 5)
dis the effect of parity (k= 1, 2,3 and 4)
f _1is the effect of m™ season of birth (n=1 and 2)
eijklmnis the random element (error mean) assumed to be normally and independently
distributed among the sampled population.

ijklmn
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RESULTS AND DISCUSSION

Birth weight of kids

The overall mean birth weight of hill goat kids in this study was 2.44+0.91 kg (Table 1).
Parajuli et al. (2014) reported the average birth weight of born kids were in the range of
2.83 kg to 2.62 kg at Nawalparasi. Kolachhapati (2006) also reported the birth weight of
kids in hill goats of Surkhet, Udaypur and Kavre was in the range of 1.87-2.47 kg. The
birth weight of kids in this study were similar to that of Indian Ganjam goats (2.25 kg)
reported by Rao et al. (2007). The effects of various factors on the birth weight of kids are
presented in (Table 1). Pandey et al. (2009) reported that the mean litter weight of 2.88 kg
for 50% Kharai and Jamunapari.

Table 1. Least squares means for Birth weight (kg) of hill goat at Rolpa district, Nepal,
2015/16

Factors LS+SE NO Significant Level
Overall 2.44 +0.91 150

Altitude *x
Low Altitude 2.62+0.20° 46

Mid Altitude 2.18+0.93 44

High Altitude 2.53+0.10° 60

Breed otk
Khari 2.14+0.20° 87

Khapari 2.52+0.17* 47

Khabari 2.66+0.23* 16

Colour *
Black 2.24+0.20° 69

Brown 2.25+0.18° 57

White 2.73+0.26* 8

Mixed 2.55+0.21% 16

Parity x
1-2 2.17+0.17° 56

3-6 2.41£0.17* 88

Season NS
Dry(Dec-May) 2.63+0.14 143
Wet(Jan-Nov) 2.26+0.26 7

Sex NS
Male 2.47+0.20 41

Female 2.41+0.17 109

Note: * significant at 5% (P<0.05), **significant at 1% (P<0.01) ***significant at 0.1%
(P<0.001), NS-non significant, LS mean- Least square mean, SE- Standard error of mean.
NO are the numbers of observations.
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Body weight of kids

The overall body weight of kids from (5 month) age was 13.33+0.91 kg. The numbers of
kids above five months age were found in less number during data collection. So, they
were not analyzed in this research. The effects of various factors on the overall weight of
kids (1-5month) age are presented in Table (2). Regarding the birth season, the market
requires ranges on the age of the kids between 4 to 8 months, which usually coincides
with the summer period. Consequently, the improvement of the production of meat of kids
during this early age has an important economic impact on the income of the ambulant
herds (Gaddouret al., 2007). Under pastoral harsh conditions with restricted and irregular
resources, goat productivity is highly influenced by non-genetic factors because of the
extensive grazing management (Mahjoub et al., 2005).

Pre-weaning (2 month) weight

The average pre-weaning weight of hill kids at 2 months was 6.34+0.90 kg (Table 2). Rao
et al. (2007) also reported similar value of pre-weaning weight (6.8 kg) of Ganjam goats
in India. Parajuli et al. (2014) reported that the pre-weaning weight of kids was 6.84 kg
in Nawalparasi.

Weaning (4 month) weight

The overall mean weaning weight of kids was about 10.15+0.89 kg (Table 2).The weaning
weight determines the economic value of the goats too. So, it is necessary to identify the
weaning weights in the goat kids. Nearly similar value of average weaning weight of
native Hill-goats (10.06 kg) was reported by Kolachhapati (2006).

Post-weaning (5 month) weight

The overall Post weaning weight of kids was about 13.67+0.74 kg (Table 2). Bhattrai
et al. (2011) also reported similar results of mean body weight of kids at post-weaning
13.87+ 0.94. However, lower values of weaning weight of Khari was reported by Uprety
and Khanal (1997), Neopane (1997) but Rao et a/ (2007), Rai and Singh (2005) reported
higher values.

@
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Figure 2: Weight of kid from birth to Post-weaning at Rolpa district, Nepal, 2015/16
Table 2. Least Square means overall body weight(kg) of kids in Rolpa district, Nepal,

2015/16

Factors LS+SE NO Significant-Level
Overall 13.33+0.91 150

Altitude ook
Low Altitude 13.02+0.10° 46

Mid Altitude 15.02 £0.93 44

High Altitude 11.96 £0.13° 60

Breed *
Khari 12.74+0.14° 87

Khapari 14.51+0.89° 47

Khabari 12.94£0.11% 16

Colour ok
Black 10.88+0.12° 69

Brown 12.66 £0.91% 57

White 15.87 £0.132 8

Mixed 11.92 +£0.122 16

Age ®okok
1 Month 5.43+0.87¢ 50

2 Month 6.34+0.91°¢ 28

3 Month 7.15+£0.11°¢ 12

4 Month 10.15+0.89° 37

5 Month 13.67+0.742 17

Parity NS
1-2 13.00+0.86 56

3-6 13.81+£0.83 88

More than 6 Year 13.18+0.14 6

Season NS
Dry(Dec-May) 13.16+£0.71 143

Wet(Jan-Nov) 13.50+0.13 7

Sex NS
Male 13.46+0.10 41

Female 13.20+0.89 109

Note: * significant at 5% (P<0.05), **significant at 1% (P<0.01),***significant at 0.1%
(P<0.001), NS-non significant,LS Mean- Least Square Mean, SE- Standard Error, NO
are the number of observations.

Body Length of kid

The mean body length of kids at one, two (pre-weaning), three, four (weaning) and five
months (post weaning) kids were 32.86+2.18, 36.66+2.26, 42.90+0.25, 46.49+2.23 and
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51.0542.24 cm respectively. The numbers of kids above five months of age were found
less in numbers during sample collection. So, they were not analyzed in this research.
The detail of various factor effecting body lengths are presented in Table (3). Mabrouket
al. (2011) reported similar values of goat kids body length at one, two, three, four and five
months (32, 36, 42, 46 and 47 cm) respectively in Tunisia. Okafar et al. (2016) reported
the body length (BL) of West African Dwarf kids ranged from 22.00 to 28.00 cm (mean,
24.52 £ 0.29 cm) at birth, 52.00 to 60.00cm (mean, 56.18 £+ 0.33 cm) at 4month, and

60.00 to 67.00 cm (mean, 63.55 + 0.26 cm) at 6 months in Nigeria.

Table 3. Least squares means for body length (cm) of the goat kids in Rolpa district,

Nepal, 2015/16

Factors LS+SE NO Significant Level
Overall 58.87 £2.26 150

Altitude NS
Low Altitude 55.1942.26 46

Mid Altitude 51.86+0.40 44

High Altitude 54.614+2.48 60

Breed *
Khari 49.87 +£2.23b 87

Khapari 58.29 £2.51? 47

Khabari 50.47 £0.27® 16

Colour *
Black 53.08 £2.48° 69

Brown 50.87 £2.26* 57

White 57.88 +0.33% 8

Mixed 53.69 £0.25® 16

Age *kk
1Month 32.86 +2.18° 50

2 Month 36.66 £2.26" 34

3 Month 42.90 +£0.25% 12

4 Month 46.49 +2 .26° 37

5 Month 51.05 £2.242 17

Parity ok
1-2 54.35+£2.13° 56

3-6 59.61 £0.342 88

More Than 6 Year  [59.02 £1.77® 6

Season NS
Dry(Dec-May) 54.60+1.77 143

Wet(Jan-Nov) 53.18+0.32 7

Sex **
Male 55.52 £2.48* 41

Female 52.24 £2.20° 109

Note: * significant at 5% (P<0.05), **significant at 1% (P<0.01) ***significant at 0.1%
(P<0.001), NS-non significant, LS mean- Least square mean, SE- Standard error of mean.

NO is the number of observations.
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Heart girth of kid

Average heart girth of kid at pre-weaning was observed as 46.07+1.39 cm that reached
up to the range of 51.75+1.37 cm until weaning. The numbers of kids above five months
age were found in less number during data collection so, they were not analyzed in this
research. The heart girths of kid are presented in Table (4).

Table 4. Least square means for heart girth (cm) of goat kid in Rolpa district, Nepal,
2015/16

Factors LS+SE NO Significant Level
Overall 50.62 £1.37 150

Altitude *
Low Altitude 51.28 £1.54° 46

Mid Altitude 51.35+1.39° 44

High Altitude 49.25 +1.49° 60

Breed NS
Khari 49.78+2.18 87

Khapari 50.54+£1.52 47

Khabari 51.53+1.75 16

Colour NS
Black 49.63+1.49 69

Brown 50.57£1.37 57

White 51.30+2.03 8

Mixed 50.97+1.65 16

Age ®okok
1Month 42.18 £1.3¢ 50

2 Month 46.07 £1.39° 34

3 Month 49.53 +£1.65° 12

4 Month 51.75 +1.37° 37

5 Month 54.15 +1.34° 17

Parity NS
1-2 50.59+1.29 56

3-6 50.24+1.27 88

More than 6 Year 51.02+2.18 6

Season NS
Dry(Dec-May) 50.11+1.04 143

Wet(Jan-Nov) 51.13+£2.03 7

Sex NS
Male 51.02+1.29 41

Female 50.21+1.34 109

Note: * significant at 5% (P<0.05), ***significant at 0.1% (P<0.001), NS-non significant,
LSD-Least significant difference, LS mean- Least square mean, SE- Standard error of
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mean. NO is the number of observations.

Wither height of kids

The average wither height of kids from one to five month ages was 43.28+2.13 cm. The
various factors affecting average wither height from one to five months’ age of kids are
presented in the Table (5). Animals have a balanced relationship between body weights
and body measurements. From this standpoint, live weight is determined to the nearest
kilogram (kg) and thereafter it could be evaluated for selling. On the other hand, productivity
in livestock industry can be determined by using some phenotypic measurements. The
present investigation was designed to obtain some basic morphometric information and
to relate body weight with different body measurements of goats.

Table 5. Least squares means for kid wither height (cm) in Rolpa district, Nepal, 2015/16

Factors LS+SE NO Significant Level
Overall 43.78 £2.13 150

Altitude ook
Low Altitude 42.79 £2.432 46

Mid Altitude 48.36 +£2.182 44

High Altitude 40.23 £2.33" 60

Breed NS
Khari 43.86+2.1 87

Khapari 42.74+2.36 47

Khabari 44.75+0.25 16

Colour NS
Black 43.81+2.33 69

Brown 42.08+2.13 57

White 47.62+1.27 8

Mixed 41.70+0.25 16

Age ok k
1Month 37.13 £2.13¢ 50

2 Month 40.03 £0.25" 34

3 Month 47.26 £2.10° 12

4 Month 49.15 +0.68° 37

5 Month 52.20 £2.10° 17

Parity NS
1-2 42.01£2.03 56

3-6 44.5242.0 88

More than 6 Year |44.83+0.33 6

Season NS
Dry(Dec-May) 42.90+1.67 143

Wet(Jun-Nov) 44.67+0.30 7
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Sex *
Male 45.11 £2.032 41
Female 42.46 +0.05° 109

Note: * significant at 5% (P<0.05), ***significant at 0.1% (P<0.001), NS-non significant,
LS mean- Least square mean, SE- Standard error of mean. NO are the numbers of

observations.
able

Phenotypic Correlation

Phenotypic correlation between body weight and its measurements at pre-weaning
The phenotypic correlation coefficients between body weight of kids at weaning and their
respective body measurements required in breeding. The coefficient of correlation of
body length (r = 0.63), heart girth (r = 0.65) and wither height with (r = 0.59) with body
weight at weaning was found to be significantly (P<0.05) and positively correlated.

Phenotypic correlation among body weight and its measurements at post weaning
age of 5 months

Body length and Heart girth were significantly (P<0.05) and positively correlated with the
post-weaning weight of hill goat, with the coefficient of 0.66 and 0.68, respectively. The
coefficient of correlation of wither height (r = 0.64) with body weight at Post-weaning
was observed to be significantly (P<0.01) and positively correlated with post-weaning
weight of the kids with the higher value of ‘r’ compared to body length and wither height
(Table 46).

Accordingly, the correlation coefficient of heart girth was greater compared to that of
body length and wither height in weaning and post weaning weight of kids. Heart girth
was more strongly correlated to the body weight of kids with the greater coefficient of
correlation than that of body length and that of wither height.

Weaker degrees of association wither height with body weight at different age might be
due to less contribution of legs for muscle mass deposition on the body as compared to the
contribution made by increased heart girth and body length as reported by Kuwar (2000)
and Popesco (1984).

High correlation existed between heart girth and wither height with respect to the live body
weight of kids indicated the functional phenotypic relationship between these physical
characteristics of body measurements as indicated by Badiet al. (2002) and Hassen and
Ciroma (1992).
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CONCLUSION

This study suggest that the performance of low altitude goat flocks was better than mid
and high altitude goat flocks in Rolpa district in terms of production and reproduction
traits. The selection of the best performance of kids could be done on the basis of both
birth and weaning weights to obtain higher weight at later stages. This result could be
attributed to superior genotype along with better management practices followed by the
farmers in Rolpa district.
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ABSTRACT

Antibiotic residue in food has been a growing public health problem due to the increasing
global threats of antimicrobial resistance. Animal products including milk and meats
might alos contain residues of antibiotics as administering antibiotics in animals to treat
infection is a common practice. However, the level of the presence of residues are not
frequently quantified in Nepal. The objective of this study is to estimate the level of residues
in milk collected from dairy farms and markets. A total of 935 raw milk samples were
collected from 14 districts of 5 provinces namely Koshi, Madhesh, Bagmati, Gandaki and
Lumbini province. Samples were tested at the Veterinary Standards and Drug Regulatory
Laboratory (VSDRL) from June 2021 to Dec 2022 first using Rapid Test Kit followed by
Gentamicin ELISA Kit for quantification. The result showed antimicrobial residue was
present in 1.6% of the milk samples (15/935). On further quantification with ELISA, only
4 samples (0.42%) were positive for Gentamicin antibiotic which were below the MRL
level. Extensive research with larger sample size and national representative samples are
needed to understand the exact scenario of antibiotic residue in milk.

Keywords: Antibiotics, Gentamicin, ELISA, MRL
INTRODUCTION

Milk is a source of high quality protein and bioavailable amino acids, several vitamins,
and minerals (Smith et.al., 2021). In low-middle-income countries, milk is an important
food source for nurturing the human population with high risks of nutritional deficiencies
(Dror & Allen, 2011). Intake of animal food sources including milk can stimulate growth
and weight gain in growing children by providing energy, protein, and micronutrients
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(Hoppe et al., 2006). In developing countries, milk is the most consumed dairy product
and its demand is further increasing with the increased population, urbanization, and
awareness among the people (FAO, 2022).

Globally, the use of antibiotics is increasing rapidly for therapeutic and prophylactic
purposes along with the growing dairy industry (Kiimmerer, 2008). The introduction of
antibiotics in 1940s revolutionized medicine by saving millions of lives of peoples from
infectious disease. However, soon after the introduction of each new type of antibiotic,
bacteria also evolved, gaining the potency to withstand the effect of the antibiotic that
previously killed them, and to multiply in the presence of those antibiotics, thus becoming
resistant (Pogurschi et al., 2015). Antibiotics are used widely in food-producing animals
to improve productivity by lowering the morbidity and mortality (Oliver et al., 2011). The
use of antimicrobials in livestock globally is double as compared to humans (Aarestrup,
2012) with approximately 80% of all the food-producing animals receiving medication
for part or most of their lives (Lee et al., 2001). Antibiotics are used in the dairy sector
not only to control, treat and prevent infection in animals but also for enhancing animal
growth and increase feed efficiency (Tollefson & Miller, 2000). Though the use of
antibiotics in livestock animals has numerous benefits, its injudicious use in animals leads
to the excretion of antibiotics in animal products such as milk, meat, and eggs for a certain
period of time as residues (Zhang et al., 2009). These residues have a serious impact on
the dairy industry and human health when present above the maximum residue limit
(Priyanka et al., 2017). The maximum residue limit is the maximum permissible level of
drug or chemical concentration in the food or feeds intended to be used for consumption
(Sachi et al., 2019). Various long-term and short-term effects on human health such as
allergy, ototoxicity, hepatotoxicity, reproductive disorders, bone marrow toxicity, etc can
be seen as a result of the consumption of antibiotic residues (Padol et al., 2015).

The major concern associated with the presence of antibiotic residues above MRL in food
products such as milk is the emergence of foodborne AMR. The continuous exposure
of bacteria to antibiotic residues can generate antibiotic-resistant bacteria which can
complicate the treatment of both human and animal diseases. (Bengtsson-Palme et al.,
2018). Antibiotic resistance is a major concern to global health and food security as it is
estimated to cause 10 million deaths each year by 2050 (O’Neill, 2014).

In Nepal, the dairy industry contributes to 9% of the total GDP (two third of Livestock
GDP). Dairy industry in Nepal has also grown rapidly in the past years with a total
production of 2.47 million metric tons of milk in 2020/21 which shows an increment
of 7.77% compared to the last fiscal year (DLS, 2020). Several studies on the antibiotic
residue in meat and milk of different districts has been done before by Thapaliya et al.,
2013, Khanal etal.,2018, Gompo etal., 2020. There is a government regulatory laboratory;
Veterinary Standards and Drug Regulatory Laboratory (VSDRL), with a mandate of
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testing drug residue in meat, milk and egg. Also, Nepal has signed the signatory of Jaipur
Declaration on AMR (2011), is a member of stakeholders of tripartite association (WHO,
WOAH and FAO) for of Global Action Plan for control of AMR and has defined focal
point for antimicrobial use, it is important for the assessment of antibiotic residues in
food and the environment to know about the status of antimicrobial use and to control the
emerging risk of antimicrobial resistance. Thus, this study aims to provide a recent data
on the antibiotic residue in milk of major dairy hub of Nepal in order to have a picture of
antibiotic residue scenario in animal products in the country.

MATERIALS AND METHODS

The present study was conducted at the Veterinary Standards and Drug Regulatory
Laboratory (VSDRL) from June 2021 to Dec 2022 as a part of routine testing of the
laboratory.

Sample collection

A total of 935 raw milk samples were collected from 5 provinces of Nepal using random
sampling method. Out of the total samples, 36 samples were collected from Koshi province,
99 samples were collected from Madhesh province, 460 samples were collected from
Bagmati province, 247 samples were collected from Gandaki province and 93 samples
were collected from Lumbini province. Samples were collected in sterile collection tubes
and transported to the laboratory in icebox where they were further stored at -20°C before
testing.

Sample processing

Samples were processed within seven days of sample collection. The raw milk samples
were heated in a water bath at 82°C for 2 minutes to destroy heat labile natural inhibitors
and microorganisms contaminated in raw milk as per the guidelines provided in test kit.

Test for presence and absence of drug residue

The milk samples were tested using Rapid Test Kit for determination of drug residues
in milk and milk products by Asian Medic Co. Ltd., Thailand. The test kit has 91.7%
accuracy, 100% sensitivity and 90.5% specivity in detecting the presence of 12 kinds of
antibiotic drug residues in milk.

Procedure: 0.1 ml of milk sample was added to the prepared tubes and 0.1 ml of UHT
fresh milk was added into another prepared tube for negative control. All the tubes were
incubated for 2 hours 30 minutes in water bath at 64°C, keeping medium in the tube under
water level. Then, the colour change of medium in sample tubes were observed. A clear
colour change from purple to yellow indicated the absence of antimicrobial residues. A
purple colour indicated the presence of antibiotic residues and the level of purple colour
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indicated the quantity of drug residues.

ELISA for the quantification of gentamycin in positive samples

The positive samples from rapid test were further tested with Gentamicin ELISA kit
(Elabscience Biotechnology Inc., United States) for quantification of Gentamycin
antibiotics in the milk samples.

Preparation of sample for ELISA: 1 gm of the sample was combined with 1 ml of 1%
trichloroacetic acid solution and mixed by vortex for one minute. Then the sample was
centrifuged at 4000 rpm for 5 minutes at room temperature. 950ul of sample solution
was added to50 pl of the obtained intermediate liquid and was mixed properly. The final
mixture was then used for analysis.

Assay procedure: Before the assay, all the reagents and samples were brought to room
temperature and a record of sample wells and standard wells was prepared. 50 pl of
standard solution and sample solution were placed in respective wells. 50 ul of HRP
conjugate and 50 pl of antibody working solution were added to each well and were
mixed thoroughly. The plate was then covered and incubated for 30 minutes at 25°C.
After 30 minutes, the cover was removed and the wells were washed with 260 pl of wash
buffer for 4 times. After this, the plate was dried by inverting and patting it against thick
clean absorbent paper until the wells were dried and no bubbles were seen. Then 50 pl of
substrate reagent was added to each well and the plate was oscillated for 15 seconds to
ensure proper mixing. The plate was then incubated for 15 minutes at 25°C in the dark.
Finally, 50 pl of stop solution was added to each well and the plate was gently oscillated
for 10-15 seconds to ensure the complete mixing of the reagents.

The optical density was measured at 450nm using a microplate reader (Multiscan ex,
Thermo, USA). The final results were calculated by obtaining the optical density values
and calculating the absorbance percentage.

average absorbance of standard or sample
Absorbance % = —x100%
average absorbance of 0 ppb standard solution

A calibration curve was plotted between the standard concentration and optical density.
The obtained values were cross verified using a software (Ridasoft Win.NET)
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Figure 1: Gentamycin standard curve
Data analysis
The data were entered in Microsoft Excel version 2303 and data were visualized in bar

graphs and tables using MS Excel and the maps were created using QGIS version 3.22.5.

RESULTS AND DISCUSSION

Antibiotic residue test in Milk, 2021-2022
[ Provincial Boundary

1 District Boundary

[ Sampled Districts
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Table 1: Milk samples collected from different provinces
Province Number of samples Number of samples Percentage of sample

collected positive (Rapid test) positive
Bagmati 460 12 2.61
Gandaki 247 2 0.81
Koshi 36 1 2.78
Lumbini 93 0 0.00
Madhesh 99 0 0.00
Total 935 15 1.60

Actotal of 935 milk samples were tested for the presence of antibiotic residue. Overall, 1.6
% (n=15) of samples were positive for the presence of antibiotic residue. Milk samples
from Bagmati province were seen highly positive.

Antibiotic residue test in milk of different districts, 2021-2022
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Out of 14 districts sampled, Kavre district had highest number of samples (n=5) positive
for antibiotics in milk, followed by Dhading and Lalitpur (n=3 each).

The positive samples were further tested with Gentamicin ELISA testkit. Out of 15 positive
samples, four samples were positive for Gentamicin antibiotic. The Gentamicin positive
samples were from Kavre, Morang, Nawalpur and Tanahu. The antibiotic level ranged
from 2.25 to 3 ppb which is less than recommended Maximum Residue Limit (MRL)
of 100 ppb for Gentamicin in milk as per the European Union and Codex Alimentarius
Commission.

—37_



Nepalese Vet. ]. 38

This study was done on laboratory data of recent two years of VSDRL. The rapid test result
shows an overall of 1.6% sample positive for presence of antibiotics in milk. The result is
less than other similar studies. Thapaliya et al., 2013 found 17.3% of market milk positive
for antibiotic residues that were collected from 4 districts of Nepal. Similarly, Khanal et
al., 2018 found 23% milk samples, positive for the presence of antibiotic residues while
Bhusal et al., 2020 found a 6% prevalence of antibiotic residues in milk samples from
Kathmandu valley. Gompo et al., 2020 detected antibiotic residues in 55% of the milk
samples collected from the Kaski district. The higher percentage positive samples in milk
of Kaski and Kathmandu districts may be because of intensive farming practices in such
urban areas where the use of antibiotics might be relatively higher. Likewise, our study
also shows a higher percentage of sample positive in Dhading (14%), Lalitpur (10%) and
Morang (10%) districts. The decrease in overall percentage of antibiotic positive milk
samples also may be the result of awareness among the farmers regarding the withdrawal
period of drugs, prudent use of antimicrobials by veterinarians and number of samples.
However, the data is likely to be underestimated as the major milk producing districts are
not included in the study. Also, two provinces are not sampled at all and only one district
representing the Lumbini province is included in the study. This demands the need for an
extensive study covering all regions of the country to have data and to know about the
actual scenario of antibiotic residue in milk.

CONCLUSION

Antimicrobial residue in milk is one of the growing issue for the human health. This
study provides a recent data to know the current situation of antimicrobial residue, and
provide a baseline for the further study on antimicrobial use in animals. The result shows
the presence of antimicrobial residue in milk in 1.6% of the 935 samples collected from
different 14 districts of Nepal. On further quantification with ELISA, only 4 samples were
positive for Gentamicin antibiotic which were below the MRL level. This comparatively
less percent positive milk for antibiotic residue than previous studies may be the result of
the proper use of antimicrobials by veterinarians, increased awareness among the farmers
regarding the withdrawal period of drugs, and increased testing of drug residues in milk.
However, extensive research with larger sample size including highly productive districts
and representing all the provinces is needed to know about the exact scenario of antibiotic
residue in milk.
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ABSTRACT

Small ruminant production is one of the main sources of meat in Jumla district and
contributes in the food security of the nation. A study was carried out at Guthichaur
and surrounding areas of Jumla district to observe the rearing system and management
practices of small ruminant. Twenty farmers from Guthichaur, Jumla with a flock size of
100 to 350 animals were interviewed about the rearing system, management practices,
and health problems. Sheep was a major livestock commodity and most of the farmers
raised sheep and goat together in transhumance system (migratory sheep flock). Baruwal,
Bhyanglung and their crosses in case of sheep while Sinhal in case of goat were found to
be common in the study areas. From the beginning of summer season (Falgun-Jestha), the
animals were grazed in the nearby field during the day and kept in shed at night. In winter,
where it snows, they were kept in shed and fed hay and stored corn due to limited grazing
area. At night, some farmers kept their sheep, goats in shed while some farmers kept
their sheep outside in field. From third week of Jestha to fourth week of Bhadra, farmers
moved their flock to high hills called Patan to graze on locally available herbs. Farmers
performed open castration on their animals by themselves and besides deworming the
debilitated animals, they generally didn't deworm or vaccinate their animals. Some
of the major health problems observed in the animals were plant poisoning, parasitic
infestations, scabies and lice infestation, pneumonia, abortion, uterine prolapse, vaginal
prolapsed, and inbreeding. Farmers kept the same male for seed material for many years
and were found to be unfazed by the consequence of inbreeding.

Keywords: Rearing system, small ruminant (sheep and goat), transhumance system,
Jumla

INTRODUCTION

Small ruminant production is one of the main sources of meat in Jumla district and
contributes in the country’s food security. Sheep is the major livestock commodity in
Jumla district compared to goat. Farmers raise sheep in transhumance system (Tiwari
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et. al., 2020), also called as migratory sheep flock, popular in Himalayan regions, where
farmers practice seasonal migration of their animal for pasture. Farmers adopting this
rearing system generally don’t practice regular vaccination, deworming, and health
management practices that lead to various health burden in the animals. Previous study
has reported ovine fascioliasis in fecal test (34%), slaughtered sheep (6.7%) and post
mortem examinations (23.5%) with mature flukes apparent in liver and gall bladder of
inspected sheep (Sah et. al., 2020). Observation of the transhumance rearing system
adopted by the indigenous people in the remote area like Jumla is essential to understand
their husbandry practices, identify the challenges they face for the health management of
their flock, and the constraint they face to improve the nutritional need for their animals.
Understanding of the annual cycle of transhumance rearing system in Jumla can help the
government to formulate essential policies and converge the focus that could uplift the
livelihood of the farmers and support the food security of the nation. This study highlights
the transhumance rearing system and management practices including health status of
small ruminant in the surrounding areas of Jumla.-

METHODOLOGY

Observational study of the rearing system of small ruminant was carried out in Guthichaur
and surrounding areas of Jumla. Twenty farmers’ group from Guthichaur, Jumla with a
flock size of 100 to 350 animals were interviewed. Among the groups of farmers, eight
had combined their smaller flock to a larger one. Farmers were interviewed in field and at
the river basins. They were asked about the rearing system/pattern, feeding, vaccination
and deworming schedule, general health problems etc.

Brief description about study area:
* Sheep and Goat Research Program (SGRP), Guthichaur Rural Municipality ward
no- 2, Jumla and surrounding areas
* 19 Km from District head quarter (Khalanga) Jumla.
* Rainfall: 755 mm (June-Sep: 85%)
» Temperature: Max.27.3°C to Min. -5.7°C
* Snowfall: December to March
* Relative humidity: 60-84%
*  Sunshine hour: 9.3 hrs in winter
* Latitude: 29°17°72.5” N
* Longitude: 82°40°83.4” E
* Elevation: 2700 MASL (Meters Above Sea Level)

Data analysis
Data were collected, compiled and analyzed in descriptive way by using MS Excel and
SPSS.
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RESULTS AND DISCUSSION

Farmers raised sheep and goat in transhumance system (migratory sheep flock). Sheep
was the major livestock commodity followed by goat. Baruwal, Bhyanglung and their
crosses in case of sheep while Sinhal in case of goat were found to be common in the
study areas. Limited improved breeds like Romney marsh and Coopworth cross were also
found among some farmers as Sheep and Goat Research Program introduced the breeds a
few years ago. Flock sized ranged from 100-350 to 15-50 animals).

Transhumance rearing system of ruminants (migratory sheep flock)

From the beginning of summer season (Falgun-Jestha), sheep were grazed all day in the
nearby field. At night, some farmers kept their sheep and goats in shed while some kept
their sheep in the field outside the shed. In winter, when it snows, they were kept in shed
and fed hay and stored corn due to limited grazing area

During the rainy season (from 3™ week of Jestha to 4" week of Bhadra) most of the
farmers moved their sheep to upper hills or mountain area (Patan) where the animals were
grazed mostly on herbs and small shrubs available in the area. Buki (Anaphalis controta),
a highly nutritious grass, was found abundant in those areas. Observation from this study
was found similar to what reported by Sapkota et. al. (2020). Generally, they take their
sheep to upper hill in Jestha/Ashar and bring their flock to river basins in the first to
second week of Bhadra (Sapkota et. al., 2020). Migratory sheep movement observed in
this study ranged from elevation of 1250m to 4500 m during various seasons similar to
reported elsewhere (Ghimire and Chapagain, 2020). Farmers with larger flock took care
of their flock by themselves, whereas, those with smaller flock combined 4-5 flock into a
larger flock. Farmers combining their smaller flock into a larger one did grazing duty on
rotation with 2-3 farmers staying in the shed for a week or 10 days.

By the middle to 4™ week of Bhadra, animals were brought down to the river basin and
kept in the Jungle or in the growing field under the open sky until Ashoj as reported
elsewhere (Sapkota et. al., 2020). From Ashoj, when vegetation starts becoming scarce,
they made the flock size smaller and took to their houses. They reared the animals in small
flocks until beginning of the next warm season completing the annual grazing cycle.

Practice of feeding salt

Since winter was very dry in those areas and animals did not get green grasses throughout
the year, farmers offered salt to their sheep and goats once or twice every month to
overcome the mineral deficiency. They poured some salt on grass or on a rectangular
stone to let the sheep get their essential minerals.
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Practice of wool shearing

Wool Shearing was done twice a year: once in Falgun-Chaitra and next in Bhadra-Ashoj.
Wool shearing was done with shearing scissors in SGRP, Guthichaur farm, and in the
villages. Some farmers sheared wool even with sickle. With shearing scissors, one person
could shear 6-7 sheep in a day.

General health practices

Deworming and Vaccination

Farmers generally didn’t deworm or vaccinate their sheep except for the weak and
debilitated ones. They didn’t routinely vaccinate their sheep against PPR and FMD
although some were aware of the benefit of vaccination, however, they were found
cooperative when some NGOs or District veterinary hospital offered the vaccine.

Castration

Majority of farmers performed open castration sheep by themselves at the age of 4/5
months. Only some farmers castrated their sheep through closed castration method using
Burdizzo castrator. In open surgical castration, they did not ligate the blood vessels. They
burnt the feces of sheep to ash and applied in to the scrotum after castration, whereas,
some farmers used turmeric powder, antibiotic powder, povidine iodine e.t.c as antiseptic.
Consequently, they have lost their castrated sheep due to heavy bleeding and infection.
Farmers near Sheep and Goat Research Program castrated their sheep with Burdizzo
castrator by help of animal health technician.

Major health problems

Major health problems faced by farmers were plant poisoning, parasitic infestations,
scabies and lice infestation, pneumonia, abortion, uterine prolapse, vaginal prolapsed
and inbreeding etc. A few published reports showed that Pneumonia, Fascioliasis, other
parasites, abortion, prolapse, plant poisoning etc were the major health problems in sheep
in Jumla (Sah et. al., 2020; 2021; 2022).

Parasitic infestations

To overcome the problem of parasitic infestation, they applied cypermethrin (Tick out)
solution soaked cloth on to the animals during Chaitra to Baishak (small scale dipping).
Some farmers dewormed their animals once or twice in 2-3 years period. Generally,
they used Albendazole, Oxycloznide, Piperazine etc. for deworming. They dewormed
their sheep after lambing season during Magh to Falgun. In SGRP premises, Fasciola is
endemic, and tapeworms were also found in abundance (Sah et. al., 2020).

Plant Poisoning
A specific type of herbal plant (locally called bikh- Aconitum species) is found in the bank
of rivers/streams. After consumption of this plant, animal becomes lethargic, and foaming
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from mouth, recumbency and bloating were apparent, eventually leading to death, if
untreated immediately. This plant grows in the beginning of warm season where green
fodder is scanty increasing the risk of sheep consuming the poisonous plant. Every year,
almost 4-5 sheep die in each flock because of this plant poisoning. Pandey and Gyawali
(2012) also reported that poisonous plants often account for the loss up to 10-15% of
lamb per year in the moving flock, especially during the spring season near the summer
pasture. Atropine sulphate injection @ 0.4 mg/kg b.wt. and sodium thiosulphate @ 5-10
gm dissolved in 100-200 ml water were used to counteract the poisoning. Oral drenching
of sodium thiosulphate immediately after poisoning reduced the mortality to 90-95 %.

Uterine and vaginal Prolapse
Sporadic cases of uterine and vaginal prolapsed cases were common in those areas. One
sheep in nearby farm at Kolte had uterine prolapse during the study period.

Pneumonia

Because of the cold weather, onset of pneumonia gradually leading to death was observed
in the sheep. Additionally, since the animals were kept in the shed during winter, they also
suffered from suffocation due to poor ventilation. Even during the rainy season when the
sheep were moved to Patan, they were kept under open sky in cold environment putting the
animal in risk of pneumonia. The shepherds had to carry some general medicines for first
aid in Patan as there were no veterinary services available. A post mortem examination of
a dead sheep showed yellowish fibrin like materials surrounding the lungs and multiple
necrotic foci throughout the lungs.

Inbreeding problems

Farmers kept the same male for seed material in the flock for many years. It was difficult
to convince them that inbreeding occurs when the same male is kept in herd for many
years. Farmers perceived that large sized rams were better than smaller ones and they
kept same large ram in their flock for many years. Adhikari et al., 2103 mentioned in a
study that most of the flocks in migratory system used the same breeding buck for 4-5
years without considering inbreeding affects. The average body weight of one-year-old
male sheep in farmers’ possession weighing 12-13 kg compared to 20-22 kg at Sheep and
Goat Research Program (SGRP) further questions the breeding quality of sheep among
the farmers.

CONCLUSION

Transhumance rearing system of small ruminant is in practice in the hilly regions of
Nepal including Jumla. A seasonal movement of livestock between agro-ecological zones
for pastures have been adopted by the farmers while still facing numerous challenges
and constraints. Indigenous husbandry practices performed by the farmers in Jumla to
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move the flock to the high hills of Patan to access the nutritious grasses, ad lib grazing,
while dodging the hot climate in the lower altitude let them take the benefit of unused
natural green fodder. However, their potential contribution in the country’s food security
along with their grappled thriving situation need to be highlighted more to improve the
livelihood of the farmers, herd-health management and economy. Awareness on disease
management and good husbandry practices, timely technical support and guidance,
accessible and affordable veterinary services, linkage to livestock/meat market, and other
promotional business ideas from the animal products and by-products could be some of
the challenges that need to be addressed from the central government and local sector as
well.
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ABSTRACT

Anaplasma, a vector transmitted rickettial parasite, infects blood cells of bovine causing
asymptomatic to clinical bovine anaplasmosis. This study was conducted to estimate the
prevalence of Anaplasma sp. in blood samples of dairy cattle in Morang, Rupandehi, and
Surkhet districts of Nepal and to determine the risk factors and biochemical alterations of
the respective animal. In total, 120 blood samples (40 from each district) were randomly
collected from dairy cattle. The blood smears were prepared and fixed with 10% methanol
on the field, and fresh blood was collected in EDTA tubes for molecular analysis and
in clot activating tubes to yield serum for biochemical tests. 9 (7.5%) blood samples
had produced the 577 base pairs of DNA fragments specific for the 16S rRNA gene of
Anaplasma sp. by PCR amplification. 5 (4.16%) blood samples in the smear were found
positive by microscopic examination. Serum biochemical profile was not different between
Anaplasma sp. positive cattle and negative cattle (p > 0.05). The prevalence rate between
Jersey and Holstein Friesian crossbred was also not different (p>0.05). There was a
higher prevalence among cattle aged more than 2 years compared to cattle less than 2
years (p<0.05) indicating older cattle were more susceptible to the Anaplasma infection.
In conclusion, serum biochemical alterations and risk factors should be considered in
order to achieve prognosis and initiation of an appropriate therapeutic regimen for
a favorable outcome of the tick-borne haemoparasitic diseases along with molecular
detection for improved detection.

Keywords: Haemoparasites, Polymerase Chain Reaction, Tick Borne Disease
INTRODUCTION

Nepal has 6 indigenous breeds of cattle belonging to Bos indicus except Lulu (Bos taurus).
Dairy cattle comprise 14.60% of the total cattle population in Nepal (AITC 2020). Tick
borne diseases (TBDs) are among the major constraints to the livestock industry in
developing countries that causes paralysis or toxicosis and physical damage to livestock
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with significant economic losses (Rajput et al., 2005; Durrani et al., 2008, Zulfigar et
al., 2012). The impact is felt by large-scale production systems but is potentially even
more devastating for smallholding rural farmers and communities. In addition to clinical
episodes of tick borne diseases, productivity loss will also occur in animals that appear
healthy but are infected, and play a critical role in the epidemiology. The local environment
is also a critical epidemiological factor, because various tick species have been distributed
to transmit pathogens to susceptible animals in Nepal (Shrestha et al., 2005; Thakuri et
al., 1990).

Bovine anaplasmosis is also known as gall sickness and the disease causing agents are
Anaplasma marginale, A. centrale, A. phagocytophilum, A. bovis and A. platy, among
which A. marginale is responsible for clinical bovine anaplasmosis (Aubry & Geale,
2011; Theiler, 1910). More than seventeen tick species acts as vectors including Hyaloma,
Dermacenter, Ixodes, Argas, Rhipicephalus (Ashraf et al., 2013; Fyumagwa et al., 2009).
In tick, the infection may occur intra-stadial, trans-stadial or rarely via trans-ovarian.
Sometime the bites of dipterous flies’ act as mechanical transmitters. Trans-placental
infection occurs during the acute phase of infection in dam about second and third
trimester (Kocan et al., 2010). During diagnosis of Anaplasma sp., they appear as dense,
homogeneously staining blue purple inclusions (0.3-1) pm in diameter. Inclusion bodies
contain 1-8 initial bodies (0.3-0.4) um known as individual Rickettiale (Merck, 2010).

Most of the research works are based on the sero-prevalence and other microscopic
diagnostic techniques for screening of vector borne parasitic diseases (Yadav, 2015;
Gautam et al. 2019). However, pathogen species can be misidentified and due to this, and
a lack of sensitivity, the level of carrier animals can be underestimated by microscopy.
The introduction of PCR based molecular techniques, the sensitivity, specificity and
reproducibility for detection of Anaplasma sp has been improved. The analytical sensitivity
of PCR based method has been estimated at 0.0001% infected erythrocytes. A nested
PCR has been used to identify A. marginale carrier cattle with capability of identifying as
few as 30 infected erythrocytes per ml of blood, well below the lowest levels in carrier.
Real-time PCR assays may target one of the several genes (Carrelli et al., 2007; Decaro
et al., 2008) or 16S rRNA (Reinbold et al. 2010) and are reported to achieve a level of
analytical sensitivity equivalent to nested conventional PCR (Carrelli et al., 2007; Decaro
et al., 2008; Reinbold et al., 2010).

As limited information is available regarding the prevalence of Anaplasma sp infection
in ruminants from Nepal, the present study was designed to report the prevalence of
Anaplasma sp in blood samples of dairy cattle from Morang, Rupandehi, Surkhet
districts. Furthermore, the present study will provide a baseline data regarding risk factors
associated with Anaplasma sp infection and the potential effect of the parasite on the
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selected parameters of serum biochemical profile of dairy cattle in Nepal.
MATERIALS AND METHODS

Sample and data collection

Blood samples were collected from 120 cattle of different dairy farms of Morang (40),
Rupandehi (40), Surkhet (40) districts and collected in Serum and EDTA vials maintaining
cold chain in cool box. Blood smears were prepared at field and fixed with 10% methanol.
After staining with Giemsa-Stain the slides were observed under oil immersion (100X)
at NCRP laboratory. A questionnaire was filled at the spot in order to gather data of risk
factors associated with bovine anaplasmosis.

DNA Extraction

DNA extraction was carried out by using protocol provided in QIAGEN tissue and blood
testkits, in central biotechnology laboratory of Agriculture and Forestry University (AFU),
Rampur. The quality and quantity of DNA was detected in Nano-drop-spectrophotometer.
About 1 pl of extracted sample was allowed to Nano-drop-spectrophotometer.

The extracted DNA sample having the value 1.8 (260nm /280nm) were subjected to
Polymerase Chain Reaction (PCR) in BIORAD T100 Thermal cycler. Mixture for PCR
composed of Nuclease Free Water (NFW) = 7 ul, Master Mix (MM) = 10 pl, Forward
primer (F) =1 ul, Reverse primer (R) =1 pl and Extracted DNA (60ng/ ul) = 1 pl. Fwd:
5’AGAGTTTGATCCTGGCTCAG 3" Rev: 5"GTTAAGCCCTGGTATTTCAC 3" primer
is used for Anaplasma sp. Initial denaturation at 95°C for 5 min Denaturation (40cycles) at
94°C for 30 sec Annealing at 55°C for 30sec, Elongation at72°C for 90sec Final extension
at 72°C for 5 min.

Gel-electrophoresis was performed using 1.5% agarose 1X TBE in gel electrophoresis
tank (CLEAVER Scientific Ltd.). Ingredients for Gel-E-Run, for each well, the well
mixed solution of Loading Dye = 1 pl (6X) and PCR sample =5 pul was dropped gently in
the well of gel whereas ladder of (100bp) = 6 ul was dropped into single well (generally
into first and last well). The setting of current in gel-electrophoresis was 400 Amp,
80Volt forl.5 hr. And then subjected to L.E.D. ORBIT SHAKER in the solution of EtBr2
(15min) and distilled water (5min) and the gel was observed under the clear view UV-
Transilluminator.

Serological analysis for serum bio-chemistry parameters in blood samples from dairy cattle

i.e. Urea Nitrogen and Serum Glutamic Pyruvic Transaminase (SGPT) were determined
in Anaplasma sp positive and negative blood samples of cattle by using BIOBASE EL-
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10A Elisa microplate reader and diagnostic kits manufactured by Tulip Diagnostics (P)
Ltd. (Spain).

Statistical Analysis

SPSS version-19 was used for statistical analysis. Cattle were categorized into two age
groups, less than 2 years and more than 2 years old. Association between the presence
of Anaplasma sp and two epidemiological parameters, viz. breed and age were analyzed
using the Fisher’s exact test (for 2 x 2 tables). Independent T-test was applied to compare
the biochemical profile between parasite positive and negative animals.

RESULTS

Prevalence of Anaplasma spp

Anaplasma sp was detected in 9 out of 120 collected blood samples (7.5%) from dairy
cattle during present study as they amplified a 577 base pair product of16S rRNA gene
specific for Anaplasma sp (Figure 1). Whereas only 5 blood samples (4.17% of total) in
smear were found positive under100X oil immersion.

Figure. 1 Identification of Anaplasma sp. from blood sample of cattle by Polymerase
Chain Reaction (PCR) Lane, M: DNA Marker 100bp. Lane, 1,3,4,5,7,12,13,14,15
Positive samples with base pair 577.

District wise Prevalence of Anaplasma spp.
Table 1. Results of Anaplasma sp. infection in dairy cattle of Morang, Rupandehi and
Surkhet districts of Nepal by PCR.

Districts Sample (N) Anaplasma sp +ve | Anaplasma sp -ve
Morang 40 5 35
Rupandehi 40 3 37
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Surkhet 40 1
Total 120 9
Risk factors associated with Anaplasma spp.
Prevalence of Anaplasma sp was not different by breed (Jersey Cross or Holstein Friesian
Cross) (P > 0.05). While, cattle aged more than 2 years old were more susceptible
compared to cattle less than 2 years of age (P<0.05) (Table 2).

39
111

Table 2. Association between prevalence of Anaplasma spp, in blood samples of dairy
cattle collected from Morang, Rupandehi and Surkhet districts and animal characteristics
studied during present study. P values represent the output of Fisher’s exact test.

Subject Parameters Sample  Anaplasma Anaplasma P-value
™) sp sp
tve -ve
Breed |Jersey crossed 42 5 37
Dairy Holstein Friesian 29 4 25 P>0.05
cattle of crossed
Nepal Total 71 9 62
Age |>2year 49 9 40
<2 year 22 0 22 P<0.05*
Total 71 9 62

Analysis of biochemical profile

The comparison of serum biochemical profiles found to be non-significant for all studied
parameters between Anaplasma spp. positive and negative animals SGPT and Nitrogen
Urea level remain unchanged i.e. P>0.05 (Table 3).

Table 3. Comparison of various studied parameters biochemical profile between
Anaplasma sp positive and negative cattle samples from of dairy cattle collected from
Morang, Rupandehi and Surkhet districts. P-value represents the result of independent
t-test calculated for each parameter

Parameter Anaplasma sp Anaplasma sp | P-value
Dairy tve -ve
cattle of SGPT (U/L) 33.30+£10.47 31.48+10.00 P>0.05
Nepal | Nitrogen Urea(mg/dl) 17.93+1.60 17.27+0.68 P>0.05
DISCUSSION

Ticks and tick-borne diseases aftect the productivity of bovines in tropical and subtropical
regions of the world, leading to adverse impact on the cattle farming industry. Report of
Food and Agriculture Organization (FAO) estimates, there are 50% production losses
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because of their fatality and adverse effects on animal productivity in the developing
countries due to different tick borne diseases including anaplasmosis (Nasir 2000; Akhter
et al. 2010).

As limited information’s are available in literature regarding Anaplsma sp incidence from
Nepal, present research was designed to report the prevalence of genera Anaplasma in
blood samples of dairy cattle from Morang, Rupandehi and Surkhet districts. The primers
used in the present study can amplify the highly conserved sequence of 16S rRNA gene
used to perform PCR for amplification. In the present study, the prevalence of Anaplasma
sp. was found to be 7.5% and 4.17% by PCR and microscopic techniques respectively.
This is the first research report regarding anaplasmosis adopting the molecular technique
in cattle of Nepal. Pradeep et al (2019) performed a study on bovine anaplasmosis in
which 7% (14/199) were positive for the presence of the Anaplasma sp. by successful
amplification of the 16S rRNA genus-specific primers, inclusions of 4. marginale were
observed in 3% (6/199) blood smears in south India. These results are similar to our
findings. The first report from central Punjab of Pakistan using molecular technique by
Igbal et al. (2019) showed the presence of two Anaplasma sp. with an overall prevalence
rate of 10.44% which is slightly higher than our finding.

Prevalence rate of the A. marginale in total 211 bovines was 18.48% and 6.64% (P<0.05)
as per the PCR and Giemsa stained blood smear, respectively by Kumar et al. (2019)
in Gujrat India. The results are higher than our findings. It may be due variation in
geographical location and sample size. Shrestha SP and UM Singh (1999) conducted
a research study to find the prevalence of protozoan diseases in the eastern terai by
microscopic examination of blood smears of 83 crossbred dairy cattle in which 5 (6.02%)
found positive for Anaplasma sp. which is slightly greater; this might be due to blood
samples they collected were form febrile animals. Debbarma et al (2020) studied a total
of 310 cattle blood smears samples and altogether 108 samples were found to harbor
different blood parasites, out of which 5.8% Anaplasma sp. were present.

According to Anbu et al. (2020) PCR assay was significantly higher sensitivity in detection
of tick borne diseases than microscopic examination in clinically suspected cattle and
reported 20.78% infected cattle with Anaplasma sp. The infection of Anaplasma sp.
(27.77%) was higher in less than 2 year of age group. Kaur et al (2020) reported the
23.74% (66/278) infected cattle with 4. marginale. The highest prevalence of parasitic
infection was found in animals having greater than 3 years of age (37.50%) followed by
1 to3 years (28.57%) and less than 1 year of age (16.98%) in north India.

Debbarma et al (2020) observed that a significant increase in the activity of SGPT (32.30 +
3.697 and BUN (23.05+ 1.07) in infected cattle in comparison to healthy cattle. Whereas,
the concentration of serum glucose level (57.94 = 2.111) was significantly decreased
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in infected group comparison to healthy group. A study conducted by Nasreldin et al
(2020) found the significantly elevated serum alanine amino transferase, aspartate amino
transferase and urea in blood from parasite-infected cattle compared with controls. The
blood glucose level was significantly decreased in infected cattle compared with controls.
In our research and the research report of Hussain et al (2015) it was found that serum
biochemical profile unaffected when compared between the Anaplasma sp. positive and
negative animals. It is because the sample collection was performed from most of the
apparently healthy cattle.

Velusamy et al. (2014) found that there was a significantly (p<0.05) high prevalence
of haemoprotozoan diseases in Holstein Friesian (HF) and Jersey cross breeds than
indigenous breed. We have included only HF and Jersey cross breed and the result was
non-significant among two breeds. The occurrence of these haemoprotozoan diseases was
found to be high among the age groups of 2 to7 years in cross-bred animals and below 2
years in indigenous animals which is similar concurrent with our findings.
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ABSTRACT

Canine babesiosis is caused by protozoan parasites which is usually transmitted via
various species of ticks. The parasites ultimately parasitize the erythrocytes of host body,
resulting in fever, anemia, and hemoglobinuria. From June 2021 to September 2021, a
cross-sectional study using the purposive sampling method was conducted. A total of
140 samples were collected from dogs and were examined for the presence of Babesia
spp. using thin blood smear test stained in Giemsa. Regression analysis was done to
compare categorical and outcome variables. The overall prevalence of babesiosis was
found to be 14.3%. The result showed significantly higher prevalence of babesiosis in
tick infected dogs (p<0.05). Sex, age, type and breed wise prevalence were found to be
statistically insignificant (p>0.05). In hematological parameters, RBC, Hb, PCV, and
platelets declined significantly in positive cases (p<0.05). In TLC, the changes in the
Babesia positive cases were statistically insignificant (p>0.05), whereas in DLC of the
infected cases, changes only in neutrophils and lymphocytes were statistically significant
(p<0.05). The mean temperature in positive cases was found to be 103.44%0.69. This
research intends to add some information on the status of babesiosis inside Kathmandu
valley with majorly concluding ticks as major cause of diseases. Tick control is therefore

critical in order to reduce the prevalence.
Keywords: Prevalence, Disease, Ticks, Hematology
INTRODUCTION

Canine Babesiosis is one of the major tick-borne illnesses in dogs caused by protozoan
parasite. (Irwin, 2010). This disease represents a considerable diagnostic challenge for
veterinarians, as the clinical signs are often diffused and overlaped (Andersson et al.,
2017). Due to the possible transmission of protozoa, human babesiosis has also been
lately recognized as an emerging zoonosis with considerable attention (Schnittger et al.,
2012). Ticks play an important role in transmitting parasites to the host body during
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their blood meal (Shaw et al., 2001). Members of the genus Babesia, which are typically
transmitted by vector ticks of the Rhipicephalus species, Haemaphysalis species, and
Dermacentor species, are one of the major protozoan disease causing agents in canine
species (Schnittger et al., 2012). Babesia multiplies in erythrocytes by asynchronous
binary fission, resulting in considerable pleomorphism (Schetters et al., 2009). The three
large species of Babesia, namely B. canis, B. vogeli, and B. rossi and the three small
species, namely B. gibsoni, B. microti, and B. annae are documented (Irwin, 2010).
However, the most frequently found species infecting dogs are B. canis and B. gibsoni
in Europe and Asian countries, respectively (Bhaskaran Ravi et al., 2016). The common
clinical features that are observed during infection are fever, lethargy, lymphadenopathy,
muscle pain, and hemoglobinuria (Welc-Faleciak et al., 2009). The hematological
parameters in disease cases generally show marked thrombocytopenia and a decrease in
packed cell volume (PCV) (Schetters et al., 2009). In total leukocytic count (TLC) there
is an insignificant change, whereas the differential leukocytic count (DLC) shows marked
neutropenia, eosinophilia, and lymphocytosis with an insignificant change in monocytes
and basophils (Hornabrook & Field, 1969). Since, the diagnosis of such diseases by blood
smear examination is not a common procedure in the Nepalese context, the disease cases
are mostly identified symptomatically and get supportive treatment (Phyual et al., 2006).

Table 1: List of drugs used in treatment of canine babesiosis (Schoeman, 2009)

Drug Dose Route of administrion | Duration of
therapy

Diminazene  aceturate|3.5 mg/kg IM/SC One dose

(Berenil®)

Trypan blue (Trypan|10 mg/kg Strictly IV One dose followed

blue®) by imidocarb or
diminazene 1 week
later

Imidocarb dipropionate | 7 mg/kg M Two doses, 14 days

(Imizol®) apart

Hence, Giemsa-stained blood-smear method was used to study the prevalence of canine
babesiosis among the pet and stray dogs in Kathmandu valley. Additionally, hematological
parameters between the Babesia positive and negative individuals compared in the study.

MATERIALS AND METHODS

Sampling technique

Random sampling was done to take sample from dogs and the basic parameters such as
age, sex and tick infestation status were considered during sampling. Althogether 140
blood samples were collected visiting different places of Kathmandu valley from 70

domisticated and 70 stray dogs.
57—



Nepalese Vet. ]. 38

Giemsa Technique

Giemsa stained blood films examination under light microscopy is considered to be the
gold standard for the diagnosis of Canine Babesiosis (Njunda et al., 2013). Around 3 ml
of blood was collected in a clean ethylenediamine tetraacetic acid (EDTA) tube either
from the saphenous, cephalic, or juglar veins with a 22G * 1” needle. Whenever the lab
work had to be postponed, it was kept at -4C. The blood was taken to the lab for a complete
blood count (CBC) with the help of a hematology analyzer followed by the preparation of
blood smear. A drop of blood was taken on a clean glass slide, and by using another slide
tilted at an angle of 45 degrees, a thin smear was prepared and air dried immediately. The
smear was fixed in methyl alcohol for around 5 minutes. The fixed slide was stained in
working solution of Giemsa stain for 35-40 minutes. The slide was washed and dried for
examination using a compound microscope under oil immersion.

Analysis of Parasitemia

Feather edge

/

Area for parasite observation

Positive cases
Babesia spp. are pear-shaped species, which are seemed to be blue due to Giemsa-staining
pointed by arrow inside the RBC.

K > S

Figure 1: Presence of Babesia spp inside RBC
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RESULTS

Actotal of 140 blood samples were collected from pet and stray dogs of CRVH and different
animal welfare centers respectively in three districts of Kathmandu valley. Out of 140
blood samples examined, 20 (14.3%) were found to be positive and 120 (85.7%) were
negative. In the case of in 60 tick infected sample, 15(33.3%)were found to be positive
and 80 samples from the dogs having no ticks present at their body during sampling,
5(6.7%) were found to be positive.

Age-wise prevalence

Out of 140 blood samples, 12 were from dogs of younger than 1 year, 101 were from
dogs aged between 1 and 5 years, 23 were from dogs aged between 6 and 10 years, and
4 were from dogs of older than 10 years. Among the 12 samples of dogs younger than
1 year, 1(8.33%) was found positive, and among 101 samples of dogs aged between 1
and 5 years, 13 (14.77%) were found positive. Similarly, among the 23 samples of dogs
having an age between 6 and 10 years, 6 (26.08%) were found positive, and among the
4 samples from the dogs with age above 10 years, 0 were found positive The present
study indicated a higher prevalence percentage in the age groups of 6-10 years and 1-5
years, respectively. However, the result found was statistically insignificant (p=0.351)
meaning that the differences in age group do not play an important role in the occurrence
of babesiosis. The effect of the age was only 0.6% on disease occurrence.

m Positive
m Negative
Prevalance%

100
90
80
70
60
50
40
30
20

v m - -l —

<1 year 1-5 years 6-10 years > 10 years
Age

No of sample/Prevalance%

Figure 2: Prevalence of babesiosis on the basis of age

Sex-wise prevalence
Out of 140 blood samples, 81 samples were from male dogs and 59 samples were from
female dogs. Among 81 samples from male dogs, 10 (14.08%) were found positive, and
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among 59 samples from female dogs, 10 (20.41%) were found positive. The present study
showed a higher prevalence percentage in females than in males. However, the result was
found to be statistically insignificant (p=0.446) meaning that the sexes do not play an
important role in the occurrence of babesiosis. The effect of sex was only 0.4% on disease
occurrence, given by R square.

m Positive

m Negative

H Prevalance %

PR
:
= 60
z 50
S 40
g 30
s
P =
s " B ==
Male Female

Sex

Figure 3: Prevalence of babesiosis on the basis of sex

Prevalence on the basis of presence of ticks

Out of 140 blood samples, 60 were from tick infected dogs, and 80 didn’t have tick
infestations. Among 60 tick-infected dogs, 15 (33.3%) were found positive, and among
80, 5 (6.7%) were found positive. Out of 5 dogs, that were babesia positive having no ticks
present at the time of sample collection, 3 were from street dogs and 2 were from pet dogs
The present study indicated a higher prevalence percentage of babesiosis in tick-infected
dogs, and the result was found to be statistically significant (p= 0.002) meaning that the
presence of ticks in the body plays an important role in the occurrence of babesiosis.

m Positive
m Negative

= Prevalence %

-
[ — T — ]

No of sample/prevalence%
= N W s 3
[— T — T — I — |

=]

Yes

No
Presence of ticks in the body

Figure 4: Prevalence of Babesiosis on the basis of presence of ticks in the body
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Prevalence on the basis of types of dogs

Out of 140 blood samples, 70 were from pets and 70 were from stray dogs. Among 70
samples of pet dogs, 9 (14.75%) were found positive, and among 70 samples of stray
dogs, 11 (18.6%) were found positive. The present study showed that stray dogs had a
higher prevalence percentage of Babesiosis than pet dogs. However, the result was found
to be statistically insignificant (p=0.632) meaning that the types of dogs do not play an
important role in the occurrence of babesiosis.

H Positive
E Negative

m Prevalence%

70
60
S0
40
30
20
1

=
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=

=20 =RB
Pet

Stray
Types

Figure 5: Prevalence of babesiosis on the basis of types of dog

Prevalence on the basis of breed

Out of 140 blood samples, 60 samples were of pure breed, 83 were mongrel and 16 were
of cross breed. The breed that showed true characters of certain breed were classified as
pure breed, the breed that showed mixed character of two pure breeds were classified as
mongrel and the breed which were not characterized as specific breed or mixed one were
classified as local breed. Among 60 samples from pure breed, 9(17.65%) were found
positive, among 83 samples from mongrel, 10(13.7%) were found positive and among 16
samples from cross breed 1(6.67%) were found positive. The present study indicated the
higher prevalence percentage in pure breed followed by mongrel and cross breed dogs.
However, the result was found to be statistically insignificant (p=0.631). meaning that the
nature of breed of dog do not have important role in the occurrence of babesiosis.
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Figure 6: Prevalence of babesiosis on the basis of breed of dog

Comparison of hematological parameters

The hematological parameters of Babesia infected and non-infected dogs were analyzed.
The result found that the mean value for RBC was 5.06+1.10%10712/1, Hb was 11.29+2.21
gm/dl, PCV was 32.29+2.61%, TLC was 13.75+1.64*10"12g/l, neutrophil was
59.52+9.08%, lymphocyte was 31.97+8.73%, monocyte was 4.34+1.10 %, eosinophil was
3.66+0.38%, basophil was 0.55+0.05% and platelet was 235.35+42.23 in non-infected
dogs. Similarly, the result found that the mean value for RBC was 5.50+1.14*10"12/1, Hb
was 9.57+2.31gm/dl, PCV was 27.63+1.72%, TLC was 11.99+1.38*10"9g/1, neutrophil
was 44.7+7.17%, lymphocyte was 45.55+7.65%, monocyte was 5.1£1.55%, eosinophil
was 4.15%0.13%, basophil was 0.5+0.06% and platelet was 150.4+18.68 in infected dogs.
The result showed that mean value of RBC, PCV, Hb, and platelet decrease significantly
(p<0.05) with the presence of disease in the body. Similarly, R square value of 5.8%,
6.9%, 6.0%, and 20.2% specified the percentage responsible for decrease in RBC, PCV,
Hb, and platelet, respectively. In the case of TLC, the mean value decreased insignificantly
(p>0.05), whereas in DLC, the mean value of neutrophil decreased significantly (p<0.05)
with R square 7.1% and lymphocyte increased significantly (p<<0.05) with R square 6.2%.
The fluctuation in monocytes, basophils, and eosinophils was insignificant (p>0.05).
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Table 2: Comparison of complete blood count in Babesia spp. infected cases and in non-
infected cases (Reference Source: MSD Veterinary Manual, 11" edition)

rl;?;?é?lif?aﬁfs Non-infected cases | Infected cases P-value R square

1;551&65/1) 5.06+1.10 550114 0.04 5.8
?1?.9-18.9gm/d1) H.29+2.21 it 02 *
22757%) 32.2942.61 27.63:1.72  |0.04 6.0
ZsL.f4.1*10A9/l) 13.75+1.64 11.99+1.38  [0.198 1.2
g‘;“g;};gﬂ 7o 59.5249.08 4474717 |0.01 7.1
(nglfj/lo‘;cym% 31.97+8.73 45.55:7.65  0.03 6.2
1\(/[2?1118%65% 434110 5.141.55 0.126 1.7
‘(Eocisgi;‘;phﬂ% 3.660.38 415:0.13 (0393 0.5
Eisi‘;/l:?ﬂ% 0.55£0.05 0.5£0.06 0.696 0.5
Platelets 235.35+42.23 150.4+18.68  |0.000 20.2
(211-621*10"9/1)

The mean temperature was 101.33+1.28 °F in non-infected dogs and 103.444+0.69°F in
infected dogs. The present study indicated a greater increase in temperature in infected
dogs than in non-infected ones, and the result was found to be statistically significant
(p=0.01) which clearly explains that there is a rise in the body temperature with the
presence of the disease. The effect of babesiosis in the increment of body temperature of
body temperature was 4.7% given by R square.

DISCUSSION

Out of 140 samples, the overall prevalence of babesiosis was found to be 14.3%. This
prevalence is higher as compared with the findings of Maharjan et al. (2014) who found
a prevalence of babesiosis of 9.09% in feral dogs in Lalitpur district. This may be due
to seasonal variation differences in the selection of dogs. But the result resembles the
findings of Diaz-Regafion et al. (2020) who found the prevalence of babesiosis at 15.71%
in stray dogs in Nepal.
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Although statistically insignificant, the prevalence of disease was found higher in the age
group of 6-10 years, followed by 1-5 years. The findings are similar to those of the study
reported by Mahalingaiah et al. (2017), who found higher prevalence in the age group of
1-8 years and less in dogs of age groups less than 1 year and more than 8 years. According
to the study done by Schoeman (2005), babesiosis occurs mostly in young dogs, although
dogs of all ages can be affected. The differences in the result might be due to the unequal
selection of dogs of various age groups.

This study revealed that there is no significant difference in the sex-wise prevalence
of babesiosis, but female dogs have a higher prevalence than male ones. The findings
resemble those of studies conducted by Shitta et al. (2012) and Phuyal et al. (2017), who
found higher prevalence of Babesia spp. in females than in males. Likewise, prevalence
of babesiosis in tick infected dogs was higher than in non-infected dogs and the result
was also found to be statistically significant which is slightly higher than the findings
of (Obeta et.al., 2020) who found 17.3% prevalence in tick-infested dogs and 3.5%
prevalence in non-tick infested dogs. The higher prevalence could be attributed to the
location differences in which the study was carried out.

There was no significant relationship between disease prevalence and dog type; however,
street dogs had a higher risk of infection than pet dogs due to exposure to an unsanitary
environment.The findings agree with the study conducted by Diaz-Regaiion et al. (2020)
and Bhattacharjee & Sarmah (2013), who states that stray animals are prone to vector
borne diseases as they lack basic animal health care.

In case of breed, prevalence was higher in pure breed followed by mongrel and cross
breed, however the result was statistically insignificant and the findings resembles
with the results obtained by Okubanjo et al. (2013). But the study contradicted to the
findings made by Opara et al. (2017) who found higher prevalence on mongrel dogs. This
discrepancy could be attributed to the fact that the study was focused specifically in local
dogs unlike this study which focused on all types of dogs.

The above results showed that the mean temperature in positive cases was 103.44+0.69°F
which was higher than in normal cases and statistically significant. The resultagreed with the
study conducted by Richardson et al. (1964), who state that the rise in body temperature is
due to a biological response to the blood parasitic diseases. The hematological parameters
of the study revealed statistically significant lower RBC, Hb, and PCV in infected cases
than in non-infected cases. This finding agrees with the findings of Zamokas et al. (2014),
who also observed a lower mean RBC, Hb, and PCV in the infected dogs than in non-
infected dogs. The result could be attributed to the higher production of superoxide in the
infected cells and, thus clarifying the RBC damage due to oxidative damage (Otsuka et
al., 2001).
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It has been reported statistically no significant difference in the TLC between infected
and non-infected dogs. This study resembled the findings of Phuyal et al. (2017), which
also observed minor differences in TLC. In differential leucocyte count (DLC), there was
a statistically significant difference in neutrophil counts and lymphocyte counts between
infected and non-infected cases, whereas monocyte, eosinophil, and basophil counts
did not vary significantly. Neutropenia was observed in infected cases, which satisfies
the findings of Weiser et al. (1991), which stated neutropenia is usually present in a
hemoprotozoan infection. Similarly, lymphocytosis was observed in positive cases which
resembled with the findings of Hornabrook & Field (1969) which observed lymphocyte
increase in atypical shape.

The hematological parameter of the study revealed statistically significant lower platelets
in infected cases than in non-infected ones. This finding resembles studies conducted by
Phuyal et al. (2017), Schetters et al. (2009), Kumar & Kumar (2020), and Irwin (2010),
which decribe thrombocytopenia as a hallmark of disease prevalence.

CONCLUSION

Overall prevalence of canine babesiosis was 14.3% examined by blood smear examination.
Although rapid test kits are developed for the diagnosis, they are expensive to carry
out in case of research based study. So, Geimsa stained blood smear analysis by direct
microscopy is one of the useful tool, that is relatively cheap and effective for recognizing
infectious diseases like babesiosis (Nayal et.al., 2012). A higher prevalence of the disease
could be attributed to the increased exposure to vector ticks. Hence, proper control
measures for the control of vectors should be followed in dogs to decrease the prevalence
of hemoparasites in Nepal. For this, the active involvement and cooperation of concerned
authorities from the veterinary and ailing professions is required.
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ABSTRACT

Diphyllobothrium latum, commonly known as ‘fish- tapeworm”, has a zoonotic
importance as it causes Diphyllobothriasis in humans. Fish, one of the highly consumed
meat sources by human, also acts as second intermediate host for D. latum. There are
several reports indicating consumption of D. latum infested poorly cooked fish causing
Diphyllobothriasis in human. Thus, D. latum in fish can be considered as a major risk
factor for Diphyllobothriasis in humans. Despite being a public health concern, no
scientific data regarding the prevalence of D. latum in fish population of commercial
fish farms of Nepal exists. The objective of this study was to bridge this knowledge gap
by estimating the prevalence of D. latum in commercial fish farms of Chitwan district
of Nepal. The study was conducted in six municipalities of Chitwan, Nepal. Out of 46
registered fish farms of Chitwan district, 42 farms were sampled in this study. The fish
sampled from each farm were brought to the Histology laboratory of Department of
Aquatic Resource Management of Agriculture and Forestry University, Nepal maintaining
cold chain system and were dissected for feces collection. For qualitative parasitological
examination of feces, sedimentation and centrifugal flotation method were used. Out of
42 farms sampled, 16 (38.10%) fish farms were found positive for presence of any kind
of gastrointestinal parasites. Out 42 commercial fish farms examined, 9 (21.4%) farms
were found positive for D. latum. Besides, D. latum fish farms were also found positive for
Contracaecum sp. (19%), Coccidia (11.9%) and Eustrongyloides (2.4%). This research
indicated that the prevalence of D. latum was more than 20% in commercial fish farms
of Chitwan district showing possibility of zoonotic transmission to human population.
Management practices of fish farmers must include ways to prevent D. latum_infestation
in fish population. Moreover, general public should be made aware about prevalence of
D. latum in fish and its possible risk to human health along with its preventive measures
for safe fish consumption.

Keywords: Diphyllobothrium latum, public health, zoonotic
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INTRODUCTION

Total pond fish production in Nepal in 2020/2021 AD was 73,693 metric ton of which
3,580 metric tons was produced alone in Bagmati province (MOALD, 2022). Among
13 districts of Bagmati province, Chitwan district holds the highest percentage of fish
production of around 84.77% (MOALD, 2022). The demand for fish is increasing in
developing countries like Nepal due to its rich nutritional value (Ljubojevic et al.,2015).
Diphyllobothrium latum (Phylum: Cestode, Family: Platyhelminthes), a parasite of fish,
are zoonotic in nature and is a public health concern (Sampaio et al., 2005). The disease
caused by fish tape worm Diphyllobothrium latum is known as Diphyllobothriasis.
Although Diphyllobothrium latum was previously considered as a non-tropical disease,
in recent years, its cases are also reported in tropical regions (Ramana et al., 2009). Cases
of Diphyllobothriais has been reported in India and Bangladesh in both fish, animal
and human population (Ramana et al., 2009; Samad2013). Definitive first and second
intermediary hosts of Diphyllobothrium spp. include humans, mammals and birds that eat
fish. In Nepal, parasitic zoonosis like Diphyllobothriasis has been considered as probable
endemic (Devleesschauwer et al., 2014). Prevalence of Diphyllobothrium latum in Nepal
was reported in pet and stray dogs of Rupandehi district (Yadav and Shrestha, 2017).
Similarly, fecal sample from people of Bote and Darai communities of Tanahun district
of Nepal which is adjoining district of Chitwan was also found to be positive for D.
latum eggs (Thapa, 2000). D. latum has also been found in intestines of Common carp
fingerlings in Kathmandu valley of Nepal (Rai, 2002) indicating possible prevalence
of D. latum in commercial fish population of Nepal. Although being important topic of
public health concern, no data is available regarding prevalence of Diphyllobothrium
latum in commercial fish farms of Nepal and its zoonotic risk and not much studied
have been done about it so far. The objective of this study is to estimate the prevalence
of fish tapeworm, D. latum, in commercial fish farms of Chitwan district, Nepal.

MATERIALS AND METHODS

Study location

All six municipalities of Chitwan district i.e., Bharatpur Metropolitan, Ratnanagar, Madi,
Kalika, Khairahani and Rapti Municipality were included in this study (Figure 1). Chitwan

lies in the central part of the Bagmati province of Nepal. It lies at latitude 27.5291° N and
longitude 84.3542° E. All study locations were situated in plain lands of Chitwan.
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to the data at the Veterinary Hospital and Livestock Expert Center (VHLEC), Chitwan, a
responsible governmental organization for keeping records of registered farms, showed
that the total number of registered commercial fish farm tin Chitwan in 2021 A.D. was 46.
Sample size was calculated based on formula: n=N*X/(X+N-1), X=Z2P(1-P)/d2 (Daniel,
1999)

Where,

Z=value from standard normal distribution corresponding to desired confidence level
(Z=1.96 for 95% CI)

P=50%, because no research of this kind has been done in Nepal.

d= 5% of precision

N=46, Total number of fish farms based on data provided by VHLEC, Chitwan.

Using above mentioned  parameters, total number of fish farms
to be sampled is 42 at 95% confidence level and 5% precision.

Sample collection

Sampling was done during mid-August to mid-September in 2021. Sample collection
was done using simple random sampling method. Owners from selected commercial fish
farms were shortly interviewed relating to fish disease and management before sample
(fish) collection.
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Out of total 42 commercial fish farm sampled, 13 was from Bharatpur Metropolitan
city, 11 was from Madi Municipality, 10 from Ratnanagar Municipality, 1 from Kalika
Municipality, 8 from Khairahani Municipality and 3 from Rapti Municipality as shown
in Tablel.

Table 1. Table showing location and number of commercial fish farm in the study

Location of fish farms Number of fish farms
Bharatpur Metropolitan City 13

Madi Municipality 11

Ratnanagar Municipality 10

Kalika Municipality

Khairahani Municipality

Rapti Municipality 3

Total 42

Fish from each farm were selected according to that the number of ponds, one fish sample
from 1-4 pond, 2 fish samples from 5-8 pond. Fish was brought to the Histology laboratory
of Department of Aquatic Resource Management of Faculty of Animal Science, Veterinary
Science and Fisheries, Agriculture and Forestry University, Chitwan, Nepal. Fish was
then dissected aseptically for collecting fecal samples and each sample was labelled with
unique identification number. Fecal sample was subjected to parasitological examination
in the same day.

Fecal examination

Prevalence of parasite will be confirmed through two parasitological methods i.e.,
sedimentation and flotation. Both methods will be used for each fecal sample. For
sedimentation method 3 gram of fecal sample will be mixed with 42 ml of water, macerated
and passed through a strainer and sedimented for 15minutes. The supernatant was
discarded and 2 drop of sediment will be poured to a glass slide for microscopy. Similarly,
for flotation technique, the sediment will be mixed with 10ml saturated salt solution and
centrifuged. The uppermost 2 drop of supernatant will be taken for microscopy. Parasite
would be identified based on its morphology (Soulsby, 1982)

Data analysis

The data collected from questionnaire discussion and microscopic examination was
analyzed using IBM SPSS version 26.0 and MS- Excel 2016.
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RESULTS

Eight different species of fish were sampled from 42 commercial fish farms. Common
carp (31%) was highest sampled fish followed by Pangas (19%), Naini (16.7%), Grass
carp (11.9%), Bighead carp (7.1%), Rohu (7.1%), Catfish (4.8%) and Silver carp (2.4%).

Table.2. Different fish species sampled for fecal examination and their frequency

Fish Species Frequency Percentage (%)
Bighead carp (Hypophthalmichthys nobilis) 3 7.1

Catfish (Clarias batrachus) 2 4.8

Common carp (Cyprinus carpio) 13 31

Grass carp (Ctenopharyngodon idella) 5 11.9

Naini (Cirrhinus mrigala) 7 16.7

Pangas (Pangasius sp.) 8 19

Rohu (Labeo rohita) 3 7.1

Silver carp (Hypophthalmichthys molitrix) 1 2.4

Total 42 100

Out of 42 farms visited, 16 (38.1%), fish farms were found positive for presence of any
kind of gastrointestinal parasites whereas 26 (61.9%) sampled fish farms were free from
any kind gastrointestinal parasite prevalence.

Prevalance of gastrointestinal parsite

m Negative = Positive

Figure 2. Pie chart showing prevalence of any kind of gastrointestinal parasite.

Through fecal examination of sampled fish, out of 42 fish farms, 9(21.4%) was found to
be positive for Diphyllobothrium latum, 8 (19%) for Contracaecum spp, 5 (11.9%) for
Coccidia sp. and 1 (2.4%) was found to be positive for Eustrongyloides sp.
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Table.3. Gastrointestinal parasite and their prevalence percentage

Prevalence of Fish Tapeworm

Parasite species Frequency Individual parasitic prevalence (%)
Diphyllobothrium latum 9 21.4%

Contracaecum sp. 8 19%

Coccidia sp. 5 11.9%

Eustrongyloides sp. 1 2.4%

Table below shows fish species sampled, its sampling frequency and its parasite species

wise frequency.

Table.4. Fish species with parasite species wise frequency

Fish Species Sampling Diphyllobothrium | Eustrongyloides | Contracaecum | Coccidia
Frequency |latum sp. sp. sp.
Bighead carp
(Hypophthalmichthys 3 1 0 0 0
nobilis)
Catfish (Clarias ’ 0 0 0
batrachus)
Common carp (Cyprinus 13 5 1 4 )
carpio)
Grass carp
(Ctenopharyngodon 5 0 0 1 0
idella)
Naini (Cirrhinus mrigala) |7 0 0 0 2
Pangas (Pangasius sp.) 8 0 0 2 1
Rohu (Labeo rohita) 3 3 0 1 0
Silver carp
(Hypophthalmichthys 1 0 0 0 0
molitrix)
Total 42 9 1 8 5
DISCUSSION

Overall gastrointestinal parasite in fish population prevalence was greater than that
reported by Bibi et al. (2018) who reported 26.3% overall gastrointestinal parasite
prevalence from Chenab River Pakistan. Similarly, prevalence of D. latum was
higher than that reported by Bibi et al. (2018) who reported 8% D. latum prevalence
and Udechukwu et al. (2017) who reported 16.7% D latum prevalence in Clarias
gariepinus (African catfish). D latum prevalence was lower than that reported by
Uddin et al. (1980) who reported 82% prevalence of D. latum from Harpodonnehereus
sampled from the Feni and Muhuri rivers at the confluent of the Bay of Bengal.
Contracaecum sp. prevalence was lower than that reported by Naha et al. (2019) in Jew-
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Fish (Otolithoides Pama). Similarly, prevalence of contracaecum was similar i.e,17.95%
for Contracaecum osculatum in Bliccabjoerkna and lower i.e., 0.99% for Contracaecum
sp. larva in Iranocichlahormuzensis. (Pajooki et al., 2011)

CONCLUSION

This research indicated that gastrointestinal parasite Diphyllobothrium latum is widely
prevalent in commercial fish farms of Chitwan district. D. latum, being a zoonotic
parasite, has a public health importance., Therefore, further studies need to be done with
larger sample size to understand the true burden of D. latum in fish farms of Nepal. Public
should be made aware about presence of D. latum in fish population and should also be
made aware about safe fish cooking and consumption methods against D. latum.
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ABSTRACT

Goat is a domesticated small ruminant, primarily reared by small farmers for meat
production, across the country. The productivity of goat is often low, which could be
related to several genmetic and non-genetic factors. A field study was carried out to
characterize, evaluate and estimate the effect of non-genetic factors on the productive
and reproductive performance of hill goats in different eco-zones at Rolpa district of
Lumbini province. Altogether 43 bucks of different age groups were identified for this
study. Morphological attributes, productive, and reproductive performance were collected
based on field monitoring and measurements within different altitudes of Rolpa district.
Least square analysis was performed using Harvey (1990) computer software package,
and means were compared using DMRT. The measurements of morphological traits were
higher in male as compared to females. Results revealed the age at first service of bucks
(336 days), the average body weight of buck was (38.76 kg), the overall body length
of buck from one to four year was 78.01£0.35 cm, overall heart girth of one to four
yvears’age buck was 77.57+1.65 cm, average wither height from one to four-year-old buck
was 71.88%2.13 cm, overall average Scrotal circumference of bucks (1-4 years) were
24.3840.71 cm respectively. The results of this study suggest that the performance of low-
altitude goat flocks was better than mid and high-altitude goat flocks in the Rolpa district
in terms of production and reproduction traits. The selection of the best performance of
buck could be done on the basis of their traits for breeding. This result could be attributed
to superior genotype along with better management practices followed by the farmers in
Rolpa district.

Keywords: Buck, Weight, breed, genetic
INTRODUCTION
Nepal is an agricultural country where about 66 percent of its population is involved

in agricultural occupation. Agriculture contributes to around 27.1 percent of the gross
domestic product (GDP) of Nepal, of which, the livestock sector contributes about 11.5
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percent of the total GDP and 25.7 percent of the agricultural GDP (AGDP) as reported
by MOAD (2018). Goat farming is being the most popular means of self-employment
among the youths in the country. Current statistics regarding to goat population indicated
that there are more than 11.64 million of goats in the country (MOAD, 2018). Among the
agricultural commodities, livestock plays an important role in agricultural development
and economic upliftment of the country. Goat farming has been practiced by a large section
of population in rural areas of Nepal. The recent population of goat is about 11.64 million
and total meat contribution was 6.9 thousand metric ton per year (MOALD, 2018). The
rate of increment in goat population during last 15 years (2008 to 2018) was reported
3.74 percent per year contributing about 20.1% to the total meat production in the country
(MOALD, 2018). Goats breed in Nepal are quite different with locational difference. There
are gradients of topography, environment and climatic conditions vary from South to North,
and each breed evolved is acclimatized corresponding to each topographical zone (Pradhan
and Gurungl985). In Nepal, there are four commonly documented breed of goats as
Chyangra, Sinhal, Khari and Terai goats. Chyangra goats are found in 2400 meters in
high Himalayans, while Sinhal found in high hill ranging 1500-3000 meters from sea
level. Khari are available across the hills of Nepal while Terai goats are available in Terai
region of Nepal. Chyangra (1%), Sinhal (16%), Khari/hill goat (56%) and remaining 27%
are of Terai and other breeds (Pokharel and Neopane, 2008).

MATERIALS AND METHODS

This section deals with the site of study, data collection and recording procedures, data
analysis techniques, description of data sets and models used for analyzing the recorded
traits.

Location of the study

This study was carried out in Rolpa district of Lumbini province. Rolpa covers an area of
1,879 km? with population (2016) of 221,177. Rolpa is drained southward by the Madi
River from a complex of 3,000 to 4,000 meter ridges about 50 kilometers south of the
Dhaulagiri Himalaya (Statoids, 2014). The Rolpa district lies at the height of 701m to
3639 meters above the sea level. The total area is 189385 hectares out of which 59854.5
hectares land is used for crop farming, forest consists 84474 hectares, pasture consists
32698.8 hectare, wild plants and forages 9620.8 hectare and rivers and rocks 1251.9
hectares. The average temperature in Rolpa district is maximum (31.2 Celsius), minimum
(3.6 Celsius) and annual rainfall is 441mm (CBS, 2016)

Sampling procedure and sample size
The datas were collected on the basis of Pocket areas of goats distributed within different
altitude at Rolpa district. The selected high altitude VDCS were (Jaimakshala and
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Pakhapani) followed by mid altitude VDCS (Gairigaun and Libang) and low altitude
VDCS (Masina and Jhenam). The elevations of high, mid and low altitude from the sea
level in Rolpa district are at the range of 3639, 1375 and 701 m respectively. The elevation
of selected areas for this research low, mid and high altitudes were 800-1000, 1200-1400
and 1500-1800 m respectively from the sea level. The two wards were selected from each
VDCS. From each ward buck reproductive and productive parameters were recorded.
The productive parameters include bucks were body weight, wither height, body length,
heart girth, Scrotal circumference length etc. The reproductive parameters of buck age
at first mating (puberty) etc. Within the population, in each selected site, sampling
goats were identified randomly. A data recording format was developed to collect data
and information related to growth performance, reproductive performance, litter traits,
morphological traits and production system of hill goats reared in the study area.

Statistical analysis

Collected data were entered in the computer using MS- Excel and converted into text
documents i.e. Text (MS-DOS). To study the main causes of variation and effects of non-
genetic factors on productive and reproductive traits, as well as to overcome the difficulty
of disproportionate subclass numbers, data were analyzed by least squares procedure
using Harvey, (1990) which is based on least squares technique of variance analysis.
The pair wise comparison of the least square mean comparison was made using DMRT
(Duncan’s Multiple Range Test) (Duncan, 1955) as modified by Kramer (1957).

Models used to analyze the collected data
A fixed effect model given by Handerson (1953) was used to analyze the body weights of
male goat at different stages of growth.

Model I (fixed effect model) for buck weight, body measurements and reproductive traits
Yijklmn: H + ai+ bj + Ck+ dl+ €

Where, p is the overall mean

a is the effect of i" altitude (i=1,2 and 3)

b.is the effect of " type of breed (j = 1 ,2and 3)

¢, is the effect of k™ type of colour (I= 1,2,3and 4)

d, is the effect of age (k= 1,2,3 and 4)

€ is the random element assumed (error mean) to be normally and independently

distributed among the sampled population.

ijklmn

RESULTS AND DISCUSSION

This chapter describes the study results focusing to the growth performance, morphological
traits, reproductive traits as well as production systems of goats.

~78 —



Traits of Bucks in Lumbini

Body weight of bucks

The overall average body weight of buck was 38.76+0.35 kg as mentioned in detail Table
(1). The data were collected and analyzed from one to four-year-old bucks. The bucks
were also in crossed form like as does. Joshi ef al. (2003) also reported Khari, Khapari
and Khabari breed bucks were 28-40, 52+4.80, and 43.5+4.9 kg respectively. Various
factors such as altitude color and age were considered in this study for the body weight
of the bucks.

Table 1. Least square means for body weight (kg) of buck

Factors LS+SE NO Significant Level
Overall 38.76 +0.35 43

Altitude NS
LA 39.74+0.48 17

MA 37.39+0.39 14

HA 39.15+0.41 12

Breed ok
Khari 35.68 £0.55° 29

Khari dominent 37.29 £1.04° 8
Jamunaparil45.32+0.63* 6

dominent

Colour NS
Black 40.78+0.66 27

Brown 36.57+0.73 8

Mixed 38.94+0.81 8

Age Hekek
1 Year 34.86 +0.48° 13

2 Year 36.08 +0.30¢ 12

3 Year 41.64 +£0.53° 15

4 Year 46.46 £0.96° 3

Note: **significant at 1% (P<0.01) ***significant at 0.1% (P<0.001), NS-non significant,
LS mean- Least square mean, SE- Standard error of mean. NO is the number of
observations.

Body Length of buck

The overall body length of buck from one to four year was 78.01+0.35 cm. The various
non- genetic factors affected the body length of buck in Rolpa district. The various factors
affecting the body length of bucks are presented in the Table (2). The acute shortage of
genetically superior buck throughout the country is one of the major constraints of goat
production in Nepal. Existing haphazard breeding system may lead to the extinction of
the genetic potential of goats which requires selection of superior buck. During selection
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of buck attention should be given on the age, growth rate, body weight and soundness of
the sexual organs and morphometric traits. In such case, body length and heart girth may
be used as good reliable predictors to assess live weight (Islam ef al., 1991).

Table 2. Least squares means for body length (cm) measurements of the bucks

Factors LS£SE NO Significant Level
Overall 78.01 +£0.35 43

Altitude NS
LA 78.77+0.35 17

MA 73.46+0.33 14

HA 74.58+0.35 12

Breed NS
Khari 70.28+0.40 29

Khari dominent 79.43+0.38 8
Jamunapari|71.2840.45 6

dominent

Colour NS
Black 74.8+0.48 27

Brown 79.07+0.53 8

Mixed 75.05+0.58 8

Age ok
1Year 63.60 +£0.33¢ 13

2 Year 70.89 +0.38° 12

3 Year 79.54 £0.322 15

4 Year 81.39 £1.80* 3

Note: ***significant at 0.1% (P<0.001), NS-non significant, LSD-Least significant
difference, LS mean- Least square mean, SE- Standard error of mean. NO are the numbers
of observations.

Heart girth of buck

The overall heart girth of one to four years’ age buck was 77.57+1.65 cm. The various
factors affecting the heart girth of buck are presented in Table (3). The acute shortage of
genetically superior buck throughout the country is one of the major constraint of goat
production in Nepal. Existing haphazard breeding system may lead to the extinction of
the genetic potential of goats which requires selection of superior buck. During selection
of buck attention should be given on the age, growth rate, body weight and soundness of
the sexual organs and morphometric traits. In such case, body length and heart girth may
be used as good reliable predictors to assess live weight (Islam ez al., 1991). The present
investigation was designed to obtain some basic morphometric information and to relate
body weight with different body measurements of goats.
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Table 3. Least square means for heart girth (cm) of buck

Traits of Bucks in Lumbini

Factors LS£SE NO Significant Level
Overall 77.57 £1.65 43

Altitude NS
LA 78.30.£2.28 17

MA 77.19+£2.20 14

HA 77.24+2.29 12

Breed *
Khari 77.86 £0.25° 29

Khari dominent 80.46 +£0.48° 8
Jamunaparif81.35+0.27* 6

dominent

Colour NS
Black 77.97+0.30 27

Brown 76.07+0.33 8

Mixed 78.66+0.35 8

Age #k
1Year 68.65 £2.23¢ 13

2 Year 76.12 £2.48° 12

3 Year 82.55 £2.517 15

4 Year 82.95 £1.67* 3

Note: * significant at 5% (P<0.05), **significant at 1% (P<0.01), NS-non significant,
LSD-Least significant difference, LS mean- Least square mean, SE- Standard error of

mean. NO is the number of observations.

Buck wither height

The average wither height from one to four-year-old buck was 71.88+2.13 cm in this
study. The various factors affecting the wither height from one to four-year-old bucks
are presented in the Table (4). During selection of buck attention should be given on the
age, growth rate, body weight and soundness of the sexual organs and morphometric
traits. In such case, body length, wither height and heart girth may be used as good
reliable predictors to assess live weight (Islam et al., 1991). The present investigation
was designed to obtain some basic morphometric information and to relate body weight
with different body measurements of goats.

Table 4. Least squares means for wither height (cm) of bucks

Factors LS+SE NO Significant Level
Overall 71.88 £2.13 43

Altitude NS

LA 71.67+0.53 17
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MA 71.47+0.68 14

HA 72.99+0.96 12

Breed **
Khari 71.51 £0.83" 29

Khari dominent 78.44 £1.52? 8

Jamunapari 74.19 £0.88* 6

dominent

Colour NS
Black 74.324+2.43 27

Brown 72.72+1.09 8

Mixed 69.11+1.21 8

Age NS
1Year 63.65+0.68 13

2 Year 72.79+0.76 12

3 Year 73.20+0.73 15

4 Year 78.58+1.37 3

Note: **significant at 1% (P<0.01), NS-non significant, LSD-Least significant difference,
LS mean- Least square mean, SE- Standard error of mean. NO is the number of
observations.

Scrotal circumferences of buck

The overall average scrotal circumference of bucks (1-4 years) were 24.38+0.71 cm as
mentioned in Table (5). Testicular sizes of animals are important for identification of those
with adequate sperm production. Abba etal. (2015) observed scrotal circumference (17.00
—21.80) cm in Nigerian goats. Bezerra et al. (2009) also reported scrotal circumference of
Boers goats on average 7.9 £ 0.8 to 25.7 = 2 cm in Brazil. This is the maximum dimension
around the pendulous scrotum after pushing the testes firmly into the scrotum (Akpa et
al., 2010). Raji et al. (2008) reported 23.17cm for Red Sokoto bucks at 2 years of age.
These are higher than that of the present study at similar age group. Higher results had
also been reported by Keith et al. (2009) and Mekasha et al. (2008). However, similar
to what is obtained in the present study was the results of Ugwu (2009) who reported
17.25 £ 0.76 cm in west African dwarf. The variability may be due to breed difference,
contemporary group level, age, weight and height of bucks (Bourdon and Brinks, 1986).
Kabiraj ef al. (2011) also reported that Scrotal Circumference for 0.5 to 1.0,1.5 to 2.0 and
2.5 to 3.0 years were 17.5040.65, 21.38+0.43 and 22.88+0.66 respectively. These values
were higher than those obtained in this current study. This is probably as a result of breed
difference, differences in the age and number of bucks, dam’s age at first breeding and
rate of rebreeding as well as the general body size of the bucks. The SC was measured
according to the method of Coulter and Foote (1979). The testes were first retracted into
the lower part of the scrotum for measurement of the SC. In order to prevent the two testes
from separation, the thumb and finger were placed on the sides rather than the front or
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back of the scrotum. Then a flexible measuring tape was looped and placed around the
greatest diameter of the scrotum and pulled so that the tape was firmly in contact with the
entire circumference. The scrotal circumference is important traits considering in context
of breeding of bucks.

Table 5. Least square means of Scrotal circumference (cm) of buck

Factors LS+SE NO Significant Level
Overall 24.38 +0.71 43

Altitude NS
LA 24.91+2.43 17

MA 23.41+2.36 14

HA 24.81+£2.43 12

Breed NS
Khari 24.13+1.11 29

Khari dominent 23.194+2.05 8

Jamunapari 25.73+1.24 6

dominent

Colour NS
Black 24.66+1.32 27

Brown 25.09+1.44 8

Mixed 23.39+1.60 8

Age NS
1Year 22.63+0.93 13

2 Year 24.33+1.90 12

3 Year 25.14+1.04 15

4 Year 25.45+1.06 3

Note: NS-non significant, LS mean- Least square mean, LSD-Least significant difference,
SE- Standard error of mean. NO are the number of observations.

Age of First service of buck

The overall age of buck during first service at Rolpa district is 336.93+1.04 days. Male
goats up to 12 months of age are sometimes referred to as “buckling.” Adult male goats
can weigh anywhere between 100 to 350 pounds, depending on their breed, health and
nutritional status. Although they can come into puberty and breed does as early at 4
months of age, waiting until a buck is a year of age to start using him for breeding is
best. The number of does a buck can breed during the breeding season is often referred
to as “Buck Power” (Noble, 2004). The sexual behavior of goats is an important factor
for flock breeding efficiency and productivity in goat farming. Male fertility is a vital
issue because numerous does are generally mated to a single buck. On the other hand,
if sexual behaviors are expressed and semen is collected at earlier ages, these could
be used in breeding programs to shorten the generation interval. Therefore, evaluation
of male fertility using a serving capacity test prior to mating is good practice to reach
breeding success. In goat bucks, courting (latency and amount of courting anogenital
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sniffing, vocalization, nudging, and flehmen) and copulatory (mounting and ejaculation)
behaviors are evaluated using a sexual performance test that is part of a serving capacity
test (Darwish and Mahboub 2011). The various factors affecting age of first service of

buck are presented in Table(6).

Table 6. Least square means for Age (days) of first service of Buck

Factors LS£SE NO Significant Level
Overall 336.93 +1.04 43

Altitude NS
LA 321.90+1.44 17

MA 334.80+1.39 14

HA 344.54+1.49 12

Breed NS
Khari 306.49+1.67 29

Khari dominent 361.89+0.30 8

Jamunapari 340.85+1.85 6

dominent

Colour NS
Black 346.98+1.98 27

Brown 307.71+£2.13 8

Mixed 355.19+2.38 8

Age NS
1Year 316.84+1.39 13

2 Year 324.15+1.57 12

3 Year 356.71+1.67 15

4 Year 350.02+0.27 3

Note: NS-non significant, LS mean- Least square mean, LSD-Least significant difference,
SE- Standard error of mean. NO are the numbers of observations.

DISCUSSION

This study was designed to characterize and evaluate the productive and reproductive
performance of hill goat reared under farmers’ condition in Rolpa district of Nepal
during December, 2015 to July 2016. The other objectives were to study the effect of
non-genetic factors like altitude, colour, age, sex, parity etc in relation to the existing
goat production system. Periodic observations on morphological traits, productive and
reproductive performance were measured and recorded. The high altitudes VDCS were
(Jhamksala and Pakhapani) followed by mid altitude VDCS (Gairigaun and Libang) and
finally to low altitude VDCS (Masina and Jhenam). The elevation of selected high, mid
and low altitude from the sea level in this research is at the range of 3639, 1375, 701 m
respectively. The elevation of selected goat pocket areas for this research at low, mid,
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high altitudes were 800-1000, 1200-1400, 1500-1800 m respectively from the sea level.
The two wards were selected from each VDCS. There were three recognized breeds
Khari, Khapari (Khari*Jamunapari) and Khabari (Khari*Barbari). However, Chyangra,
Boers and Terai crosses were also observed in a few numbers. The data of 43 bucks
were collected from different altitudes of Rolpa districts. The numbers of kids above five
months’ age were found in less number during data collection. So, they were not analyzed
in this research. Farmers and technicians claimed the selected goats of being pure Khari,
(Khari and Jamunapari) 50% cross breed and (Khari and Barbari) 50% cross breed. The
bucks were also found in cross type genetically. However, characterization of such breeds
at molecular level was not carried at Rolpa district. So, it could not be understood so far
their DNA level.

Morphological attributes, productive, and reproductive performance were collected
based on field monitoring and measurements. Least square analysis was performed using
Harvey (1990) computer software package. Information on goat production systems were
collected by employing a semi-structured questionnaire and analyzed using SPSS.

The data of bucks were collected from (1-4) years age. The overall mean body weights
of bucks were 38.76+0.35 kg. Body weight of buck differ significantly (P<0.001) within
ages and also differ significantly (P<0.01) within breed. Khabari buck body weight
(45.32+0.63 kg) was significantly higher (P<0.01) than that of Khari buck (35.68+0.55
kg) and Khapari (37.29+1.04 kg) bucks.

The mean age of first service of buck was 336.93+1.04 days The overall mean for wither
height of bucks were 71.88+2.13 cm. Wither height of buck differed significantly (P<0.01)
within breed. The overall mean for body length of bucks were 78.01+0.35 cm. Body length
of bucks differed significantly (P<0.001) with respect to ages. The overall mean for heart
girth of buck were 77.57+1.65 cm. Heart girth of buck differed significantly (P<0.01)
with respect to ages, and also significant (P<0.05) within breed. The overall mean for
scrotal circumference of bucks were 24.38+0.71 cm. Goat farming was practiced as a
subsistence occupation with three distinct systems of feeding i.e. extensive grazing, stall
feeding, and grazing plus stall feeding supplementing little maize grains and flour as per
availability. Majority of the farmers depended on the community forest as well as on their
own farmland for collecting fodder and forages. Major problems of goat farming in Rolpa
district were occurrence of epidemic disease, lack of veterinary and technical advice, and
attack of wild animal. Thus the results of this study suggest that the performance of low
altitude goat flocks was better than mid and high altitude goat flocks in Rolpa district in
terms of production and reproduction traits. The selection of the best performance of bucks
could be done to obtain higher weight and production of offspring at later stages. This
result could be attributed to superior genotype along with better management practices
followed by the farmers in Rolpa district.
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CONCLUSION

The selection of the best performance of male kids could be done on the basis of both
birth and weaning weights to obtain higher weight at later stages. The best kid could be
selected as buck for breeding. This result could be attributed to superior genotype along
with better management practices followed by the farmers in Rolpa district.
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ABSTRACT

Even though Nepal has several wild pheasant species, captive pheasant rearing for human
consumption is a relatively new farming practice in Nepal. Pheasant farming is a growing
practice among Nepalese farmers. However, farmers lack understanding and background
in pheasant management techniques and associated diseases. The purpose of this study was
to investigate the distribution, location, management status, and disease characteristics of
commercial pheasant farming in the Kathmandu valley. A retrospective cross-sectional study
was conducted in Kathmandu valley and the Central Veterinary Laboratory (CVL), from
July to September 2021. The case records from 2017 to 2021 were analyzed at CVL and the
farms were mapped based on their locations. The top ten pheasant diseases reported in CVL
were identified and the disease outbreak farms were followed to get additional information
on management aspects. A total of 42 pheasant farms were visited to collect data, and dead
birds from these pheasant farms were submitted to CVL for postmortem and bacterial culture.
MS-EXCEL and the online software “Open Epi” were used for statistical analysis. Sixty
percent of the surveyed farms exclusively raised pheasants, while 40 percent practiced
mixed farming. The source of hatching eggs was from abroad (12%), local breeding center
(70%) and inter-district farms (18%). Ninety percent of the farms practiced some extent
of biosecurity such as clothes changes and visitors log maintained. The temporal analysis
identified that pheasant mortality was highest in July, followed by June and August. Of the
total cases reported in retrospective study urolithiasis was responsible for 20.27 percent
of deaths, Newcastle disease and Mycotoxicosis each were responsible for 13.51 percent
of deaths of birds. Though urolithiasis is one of the leading causes of death there was no
significant statistical associations (p>0.05) with ages and the flock size. The study collected
the baseline data on management practices and disease distributions among the commercial
pheasant farming in Kathmandu valley. We suggest, further studies on morbidity, mortality,
seasonal stress, and economic aspects of commercial pheasant farming. Prior knowledge
and expertise on management and health aspects related to farming is needed for sustainable
pheasant farming in Nepal.

Keywords: Pheasant farming, Kalij, disease distribution, management practices.
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INTRODUCTION

Nepal’s unique geography with drastic elevation changes, and the accompanying wide
range of eco-climatic conditions, has resulted in a very diverse range of flora and wildlife.
Nepal hosts 118 ecosystems and is located at the crossroads of two bio-geographic
domains: the Palearctic in the north and the indo-malayan realms in south (Udvardy
1975). Pheasants are birds of several genera within the subfamily phasianinae, of the
family Phasianidae in the order Galliformes. Despite pheasants are introduced worldwide,
they are native to Asia. There are 49 species native to Asia out of 181 species of pheasants
(Ashraf, 2015). Among them 8 species of pheasant; Himalayan monal, (Lophophorus
impejanus), satyr tragopan (7Tragopan satyra), blood pheasant (lthaginis cruentus),
koklass pheasant (Pucrasiamacrolopha) and kalij pheasant (Lophura leucomenalos) and
two lowland pheasants red junglefowl (Galus galus) and blue peafowl (Pavo cristatus)
are recorded in Nepal (Poudyal et al., 2011). Himalayan monal (Lophophorus impejanus)
is a national bird of Nepal and natively called as Danfe.

The ring-necked pheasant (Phasianus colhichus) is a game bird native to South Asia
which first made successful introduction from Eastern China (Geaumont & Field, 2016).
Pheasants are primarily used as game birds for hunters in Europe and eastern continent
but in case of South Asia the native pheasants are listed in International Union for
Conservation of Nature (IUCN). They are very popular for their nutritious meat with
low fat and high essential amino acids (Ashraf, 2015). Pheasants are polygamous species
(Baxter & Wolfe, 1973). Pheasant are easily distinguishable, male are large and have
colorful plumage whereas females are simple (Ashraf, 2015; Lelliot & Yonzon, 1980).
Females choose their mates on the basis of size, color, intensity of sexual ornaments
to obtain good genes for their off-spring (Ashraf, 2015). In developing world, pheasant
production and shooting is one of the most productive businesses (Fulton, 2021). They
are eye catching and most impressive species in nature, therefore they are often put on
display in aviaries and on posters for conservation and educational purposes and they are
widely used as a source of food (McGowan & Garson 1995; Fuller & Garson 2000).

Pheasant rearing system consist of primary two methods: intensive and semi-intensive
rearing system while semi-extensive system is also applied in Europe. Semi-intensive
system is also known as semi-natural system of rearing (Gheta et al., 2020). Breeding the
wild birds in captivity gives rise to a problem of feather picking and cannibalism which
causes heavy economic losses to the farmers. There are two main factors: extrinsic and
intrinsic. Extrinsic factors include nutritional factors, environmental factors and condition
of breeding while intrinsic factors depend on the birds such as social behavior, sex, age,
stress, nervous, hereditary, and immunology (Nikolov & Kanakov, 2020).

~ 89—



Nepalese Vet. ]. 38

Bacterial septicemia with parasitic infestation are more common in pheasants species
similarly salmonellosis followed by enteric bacterial infections and then infection with
Mycoplasma gallisepticum; also, infections with Pasteurella multocida and Erysipelothrix
rhusiopathiae were common on ring-necked pheasant. (Fulton, 2021). With parasitic
infection dominating the pheasant death bacterial disease and viral infection such as
rotaviral enteritis; Marek’s disease; lymphoid leucosis; were evident in the retrospective
study, where the necropsy was submitted in Michigan State University Veterinary
Diagnostic Laboratory (MSU VDL) for disease surveillance and diagnostic investigation
(Liebhart et al., 2023).

MATERIALS AND METHODS

Study site and design

This study was carried out from July 2021 to September 2021 in the Kathmandu valley.
The dead pheasants were brought to Central Veterinary Laboratory (CVL), Tripureshwor,
Kathmandu for necropsy examination. After necropsy, the tissue samples such as liver
and lungs were collected for the bacteriological study and virological investigations by
rapid antigen tests. The study consists of two approaches; first, the farmers who submitted
the dead birds were contacted by telephone and arranged onsite visits for the face-to-
face interview using the questionnaire. On farm visit, the farmers were asked about the
farm characteristics such as farm size, rearing system, shed type and biosecurity status.
In addition, bird characteristics such as flock size, breed types, and population diversity
were assessed. Farmers were requested to submit dead birds to CVL if they suspected
disease and if unusual mortality was found. Second, the historical data of the postmortem
and bacteriology unit of year 2017 to 2021 were analyzed.

Sample size

Actual locations and the numbers of farms were not able to estimate initially, as there
have not been official records and kalij farming is relatively new profession in Nepal.
Snowball sampling technique (Snowball Sampling on JSTOR, n.d.) was used to locate
the farms of the pheasant. Therefore, with this technique, altogether, 42 pheasant farms
were visited for the survey. 75 farms with the historic record of CVL were included in the
analysis making total 117 farms in the study. The farms that submitted birds more than
once within a week were considered duplicates and recorded each as a single farm.

Study area and profile

The survey was conducted in the farms of Kathmandu valley, which included the farms in
Kathmandu, Bhaktapur and Lalitpur district. Yet, the historical data also includes farms
from Nuwakot and Kavre.
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Figure 1 Study area and locations of pheasant farms (generated using QGIS 2.18)

Survey tools and data sources

A semi-structured questionnaire survey was prepared with the open and closed ended
questions, which included the socio-economic aspect, management aspect, and disease
occurrence history. The answers were collected by individual interview in very amicable
environment with owner’s consent. All the information was transferred into digital format
using MS-Excel 2013.

Similarly, for the retrospective study primary and secondary data of post-mortem unit,
bacteriological unit, and virology unit of 2018 AD to 2021 AD of the Central Veterinary
Laboratory (CVL) was used for the study of frequency of disease occurrence.

Statistical analysis

All the raw data was recorded in MS Excel. Descriptive analysis was performed for the
farm characteristics and disease distribution. Similarly, the association of health outcomes
with the important factors were tested by chi-square test and their corresponding p-values
calculated to test statistical significance. An online statistical tool “Open Epi” was used
for calculating the p-value.
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RESULTS

Descriptive study of pheasant populations

The survey involved 42 pheasant farms; from which, 60% farms were rearing pheasants
only while 40% of farms were mixed farms. The median flock size of the pheasant
farm was 1200 while mean flock size of pheasant farm was 1656.58. Out of the total
farm surveyed, the average land covered for pheasant farming was 30943 sq feet, the
maximum land covered was 76664 sq feet and the minimum land covered by the farm
was 2738 sq feet. Average number of feeders used in the farms were 19, while the
average number of drinkers used were 18. Average egg laying period for the pheasants
was 4.4 months primarily during February to May. Rearing system adopted in pheasant
farm was dominantly semi-intensive (92%), which includes the brooding pen and flight
pen. Similarly, despite pheasant being game bird 7% farm owners adapted the intensive
rearing system. Out of total farm visited 88% farms reared only ring-necked species while
remaining 12% farms introduced melanistic mutant in their farms. The characteristics of
pheasant farms and population is depicted in the Table 1.

Table 1 Descriptive characteristics of pheasant population in the farm

Mean £SE Min Median Max
Total pheasant population 1656+310 100 1200 12000
Total land covered (Sq. feet) |30943.2+2965.60 [2738 [27380 76664
Total no of feeders 19+1.82 5 15 50
Total no of drinkers 18+1.90 3 15 50
Egg laying period (months) [4.4+0.13 3 4 6
Note: Sq. feet is Square feet; Min is Minimum; SE is Standard Error; Max is
Maximum

From the survey, 12% of pheasants’ eggs were either purchased from nearby farms or
brought from abroad, while 17% were brought from abroad and 70% of the pheasant’s
eggs origin was from the farms locally. Interestingly, the community mainly residing in
the edges of Kathmandu valley maintained the farms. The surveyed data showed that
90% of the farm applied biosecurity measures, although all the elements of biosecurity
method was not strictly applied in the farms.

—92_



Management and Diseases of Pheasants

tence around the farm [ —

visitors log [

dress change e

biosecurity measures

biosecaritymethod [ GIGn———————

O % 20 30 40% 5 60 0% BFn 90 1005

Farmnumber
mno myes
Figure 2 Graph showing the biosecurity status in pheasant farm.
Retrospective study of the pheasant populations
Frequency of disease

From the retrospective data from CVL, we found out that the frequency of disease was
highest during the month of July while least during the month of December (Figure 3).
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Figure 3 : Graph showing frequency of diseases occurrence according to months
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Top 10 diseases of Pheasants
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Figure 4: Graph showing frequency of common diseases reported in CVL

Out of the total samples tested in the CVL, 20.27% of the samples tested confirmed
urolithiasis as a cause. Newcastle disease and mycotoxicosis accounted for the 13.51%
each. Similarly, colibacillosis and avian leukosis accounted for 10.81% each of the total
disease. Subsequently, infectious coryza, salmonellosis, and enterococcal infection were
diagnosed in the bacterial culture accounting for 4.05 % each of the total disease reported.
Lastly, fowl cholera was also reckoned in 1.35% of the cases presented.

All the factors like age in weeks and flock size had no significant difference in the
occurrence of the urolithiasis in pheasants. There was no significant association of age
(weeks) with the risk of development of urolithiasis in pheasant farm, (Chi-square value
(Odds Ratio= 1.9, p=0.3604). There was no significant association of flock size with risk
of development of urolithiasis in pheasant farm (Odds Ratio =1.7y2 = 0.1625, p=0.4607)
as shown in Table 2.

Table 2. Statistical analysis of bird’s factor-*“ Age (weeks) and flock size” with urolithiasis

Bird related factors Urolithiasis Odds Ratio (95%CI) P value
Age in weeks Yes No
<12 10 39 1.9 (0.49, 7.88) 0.3604
>12 3 23
Flock Size Yes No
>1000 4 13 [1.7(0.44,6.32) 0.4607
<1000 9 49
Grand Total 13 62

CI: Confidence interval
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DISCUSSION

This research finding discovered 42 functional farms in Kathmandu valley and estimated
the total population of the pheasants as 67,020 until September 9, 2021. The ring-necked
pheasant was reared in most of the farms while portion of the farms began introducing
melanistic mutant sub-species too. 93% of the pheasant farm were semi-intensive while
7% of these were intensively reared as semi-intensive farm provided the trees and
hedges for the cover and protect them from natural predators (Liebing et al., 2020). The
biosecurity measures on most of the farm were below average/good. An awareness of
the level of biosecurity on the premises and information on production techniques that
are related to the risk of disease transmission were both goals of the survey questions.
Due to the infeasibility of all-in and all-out production strategy, maintaining adequate
biosecurity on game bird breeding farms poses intrinsic difficulties (Dwight et al., 2021).
There had been outbreak of ND recently and not application of the strict biosecurity
measures might be responsible for disease outbreak. The reasons of disease outbreaks
could be multispecies rearing and poultry farm nearby the pheasant farm. Every farm
dealt with the problem of cannibalism and feather pecking, which might be due to high
stocking density, composition of feed, environmental factors (light, sound, temperature
and air) and bad management practice (Nikolov & Kanakov, 2020).

In our analysis, there was no significant relationship between flock size and age in weeks
with the risk of development of urolithiasis in pheasant farm. However (Pennycott, 2000)
has mentioned the mortality of the pheasants with the deposition of urates in heart and
ureters which were associated with the pheasant coronavirus-associated nephritis.

While the sporadic feeds and not appropriate constituent in the feed and deficient water
accessible as per flock size may have been a reason for urolithiasis in the pheasants
of Kathmandu valley. The goal of the retrospective study provided a summary of the
management status, with particular attention to common diseases affecting the health and
welfare of pheasants.

CONCLUSION

The study has provided information on current farming status and major diseases
dominant on pheasant farms in Kathmandu valley, Nepal. To our knowledge, our study
is the first to quantify the pheasant rearing and their management in Kathmandu Nepal.
The management status of the pheasant/kalij in Kathmandu valley were informative
to our study suggesting the practice of farming with little knowledge. The study has
shown that well recognized cause of high mortality, such as “pheasant urolithiasis” and
Newcastle disease affected the pheasant farm in Kathmandu valley. Additional research
that utilizes virus isolation techniques can potentially link pathogens found on farms

—95_



Nepalese Vet. ]. 38

to those detected in birds from pheasant farms, which allows for tracing of a pathogen
from farm to the other commercial poultry farms. This research has made a road map for
the further investigation of the diseases causing mortality in pheasants and summarized
the prevalent diseases in pheasant rearing. There is a requirement for specialists in the
infectious disease determination and to address the management issue in building up
pheasant farm and breeding center in Nepal.
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ABSTRACT

A study was conducted to determine the seroprevalence of Contagious Caprine
Pleuropneumonia (CCPP) in 106 goats of Bharatpur Municipality of Chitwan, Nepal
from July to October 2021. A questionnaire was used to determine the potential risk
factors. Collected samples were subjected to a competitive enzyme-linked immunosorbent
assay (cELISA) for the detection of antibodies. The seroprevalence of Contagious Caprine
Pleuropneumonia in goats was 4.71% (5/106). Although seroprevalence was high among
females and goats below or equal to 5 years, there was no statistically significant. This
study was carried out in the Chitwan district for the first time, applying the (Mccp) Antibody
test technique, considering the need for control of this economically important disease for
poor livestock farmers in Chitwan and it can play important role in the epidemiological
study of CCPP in Nepal.

Keywords: Seroprevalence, Goats, CCPP, cELISA, Nepal
INTRODUCTION

The goat population in Nepal is estimated at 12.28 million and goat meat ranks third in
terms of national meat output (13.58 percent), behind chicken and buffalo meat (Krishi
Diary, 2020). Small ruminants provide meat, milk, manure, leather, and packaging material
to Nepalese rural households, contributing greatly to their livelihoods. Even though goats
represent plenty of national resource in the country, their productivity is hampered by
a variety of reasons, including a lack of feed, a lack of genetic potential, and infectious
diseases (Boyazoglu et al., 2005; Ahuya et al., 2005).

Among the infectious diseases, Contagious Caprine Pleuropneumonia (CCPP) which is
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caused by Mycoplasma capricolum subspecies capripneumonia is a highly contagious
severe respiratory disease affecting goats in over 40 countries throughout the globe,
particularly in Asia, Africa, and the Middle East (Igbal et al., 2019; Parray et al., 2019).
It is an OIE-listed notifiable devastating disease in goats (Bascunana et al., 1994; Manso-
Silvéan et al., 2011). The major transmission route is direct contact between sick and
healthy animals, with the predominant route of infection being the inhalation of infective
droplets from the carrier or active animals (Shahzad et al., 2016). Anorexia, dyspnea,
coughing, thoracic pain lying down, nasal discharge, depression, high temperature (41—
44 °C), lagging, loss of body condition score, and substantial morbidity (up to 100%)
and mortality leading to 80—100% are the symptoms of acute and chronic stage of CCPP
(MacOwan & Minette, 1976; Radostis et al., 2006; Ahaduzzaman, 2021). Age, sedentary
agricultural systems, species, location, season, the introduction of new animals from
markets, and the absence of therapeutic intervention are all common risk factors linked to
higher CCPP seroprevalence (Parray et al., 2019).

Biochemical, microbiological, serological, and gene-based identification are used to
confirm the diagnosis following a clinical tentative diagnosis. The competitive ELISA kit
which is based on Mccp-specific monoclonal antibody has a high specificity (99.8-100%)
and its applicability for mass-scale testing is an appropriate tool for epidemiological
analysis of CCPP (Thiaucourt et al., 1994; Asmare et al., 2016). This study was carried out
to determine the seroprevalence of CCPP and related risk factors in Bharatpur, Chitwan,
Nepal. This study will help in the epidemiological study of CCPP in Nepal.

MATERIALS AND METHODS

A cross-sectional study was carried out in Bharatpur Metropolitan (Ward Number: 4, 5,
12, 14, 15, and 17) (27.6706° N, 84.4385° E) of Chitwan, Nepal (Figure 1) from 15 July
2021 to 21 October 2021 through multistage random sampling techniques among goat
population. A questionnaire survey was done to collect general descriptions, herd history,
and individual animal history.
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Chitwan

Bharatpur
Figurel. Map of Nepal and Chitwan with study area i.e., Bharatpur

The total goat population in Bharatpur Metropolitan is 94,531 and in western Chitwan
is 61,348 (Krishi Diary, 2020). There had been no previous reports on the prevalence
of CCPP in Chitwan. According to the literature review, the prevalence of CCPP in
neighboring state i.e., Uttar Pradesh of India was found to be 10.5 % (Jain et al., 2015).
As Uttar Pradesh is very close to our study area, its prevalence was taken as a reference
and the desired sample size was calculated with expected precision of 5 % at a confidence
level of 95% (Thrusfield et al., 2017). The calculated minimum sample size required for
the study was 145. In the study 106 samples were taken due to time and budget constraints.

n=1962xP (1-P )
e
n = Required sample size,
d = Desired absolute precision (0.05)
Po= Expected prevalence (0.05)

A semi-structured questionnaire was administered to collect data from the goat farmers by
the purposive sampling method. The closed and open-ended questionnaire was pretested
to ensure its validity and verbal consent was obtained from the respondent by explaining
the objectives of the survey.

One hundred six blood samples were taken from goats with a history of nasal discharge,
and cough from the herd of healthy animals. Selected animals were restrained by two

people and the site was prepared around the mid-jugular vein by using 70% ethanol.
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Using a 10 ml sterile disposable syringe and needle, five ml of blood was taken from the
jugular vein aseptically.

To prevent blood hemolysis and extract the serum fluid, the syringe with blood was
left undisturbed at room temperature in a 45-degree position overnight. The serum was
extracted, transferred to serum vials, and maintained in a cool box. An icebox containing
ice packs was used to transfer the sample to the Central Veterinary Laboratory (CVL) in
Tripureswor, Kathmandu.

Collected goat serum samples were examined by the competitive enzyme-linked
immunosorbent assay (cELISA) (Thiaucourt et al., 1994) by IDEXX CCPP Ab Test
which is based on the monoclonal antibody Mab 4.52 recommended by the International
Organization for Animal Health and CIRAD -EMVT (France). The test was performed
according to the manufacturer’s guidelines. All reagents were allowed to come to 18-
26°C before use and reagents were mixed by gentle inverting or swirling. Controls were
dispensed anywhere on the microplate. The serum samples were diluted and mixed in
an uncoated plate with a specific monoclonal anti-Mccp antibody (Mab 4.52), then the
homogenized components of the uncoated plate were transferred to the Mccp antigen-
coated microplates and incubated for 1 hour at 37°C with gentle agitation to avoid
desiccation of the plates. After removing the solution, each well was washed twice with
the washing solution. Each well was filled with a diluted Conjugate solution of Anti-mouse
IgG horseradish peroxidase, and the microplate was covered at 37°C for 30 minutes with
gentle agitation. The technique was repeated 3 times, after which TMB Substrate was
added to each well and incubated at + 37 °C, for 20 minutes. Finally, a Stop Solution
was added in each well, and the absorbance values (OD) of controls and samples were
measured and recorded at 450 nm using an ELISA plate reader. The result was interpreted
by a percentage of inhibition (PI)= ((OD Mab - test serum)/ (OD Mab — OD conjugate))
%100 and Serum with a PI> 55% was judged positive for Mccp infection, whereas a PI <
55 % were considered negative.

The data entry of the serological test was done using Microsoft office excel and statical
analysis was done by SPSS V 20.0. Chi-square was utilized as a statistical test. In all of
the analyses, the confidence level was set at 95%, and the significance level was fixed at
p <0.05.

Ethical approval of the study was sought from the Ethical Approval Committee of
Agriculture and Forestry University, Nepal. Verbal consent was obtained from the
respondent by explaining the objectives of the survey. Blood was collected by a technical
expert with minimal pain to the animals.

- 101 -



Nepalese Vet. ]. 38

RESULTS

In this study, the seroprevalence of CCPP in the goat population was found to be 4.71%
(5 out of 106 goats). Among the tested population, 81 were females and 25 were males.
The seroprevalence of CCPP was higher in the female (4.93%) than in male (4%) goats,
although the relationship was not significant at a 5% level of significance (p=0.663).
The goats below or equal to 5 months of age were found to have higher seroprevalence
(7.69%) of CCPP than above 5 months of age (3.75%). The age-wise prevalence was not
significant at a 5% level of significance (p=0.357) (Table 1).

Table 1: Sex and age-wise seroprevalence of CCPP in Bharatpur, Chitwan, Nepal.

SN |Risk Factors Total |Positive (Percentage) |p-value
1 Sex Male 25 1 (4%) 0.663
Female 81 4 (4.93%)
2 Age Below or equal 5 months |26 2 (3.75%) 0.357
Above 5 months 80 3 (7.69%)
DISCUSSION

In this study, the seroprevalence of CCPP was found to be 4.71% (5 out of 106 goats)
which is higher than a study conducted in the Rupandehi and Palpa districts of Nepal
(3.40%) (Adhikari et al., 2022) and lower than serological research conducted in different
parts of South Asia, where the prevalence rates of 32.5 to 45.7 % in Pakistan (Awan et
al., 2010), 9.9 to 33.7 % in India (Suryawanshi et al., 2015), 8.52 % in Pakistan (Shahzad
et al., 2016), and 10.65% in India (Gupta et al., 2016) were reported from the goats. The
differences in seroprevalence might be due to the low sample size, goat management
and production systems, agroecological systems, variances in research areas, population
density, and the procedures employed to quantify seropositivity.

The seroprevalence of CCPP was found to be higher in female goats (4.93 percent) than
in male goats (4%) in our investigation. Similarly, Abegunde (1981) discovered a greater
frequency of CCPP in female goats (16.1%) than in male goats (10.7%). A study by
Bekele et al., (2011), also found a higher prevalence in females (14%) than in males
(11.6%). The female seroprevalence of CCPP was somewhat higher (10.67%) than the
male seroprevalence (10.61%) reported by Gupta et al., (2016). However, Suryawanshi et
al., (2015) reported a higher prevalence in males (35.71%) than in females (17.14%). This
result could be attributed to a lack of CCPP data in the Nepalese context for comparison
and a lack of CCPP tendency for either gender.

Furthermore, goats younger than or equal to 5 months of age had a higher seroprevalence
of CCPP (7.69%) than goats older than or equal to 5 months of age (3.75%). However,
the study of Bekele et al., (2011) found a significant seroprevalence of 9.2 percent, 11.0
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percent, and 34.8 percent in young (2 years), adult (2-5 years), and old (>5 years) age
groups. A study by Suryawanshi et al., (2015) discovered a higher frequency (23.08%)
in goats aged 2-3 years. Also, Gupta et al., (2016) found the highest prevalence in goats
over 12 months of age (10.67%) followed by 10.64% in goats under 6 months of age, and
10.59% in goats 6-12 months of age, although the result was insignificant with each other.
Goats become more susceptible to illness as they age. They re also prone to being infected
time and again. These results were in contrast to our findings, which were based on a
separate comparative age group, with younger goats (<5 months) being more susceptible
to CCPP infection than the goats (>5 months). This could be related to differences in
sample size, past infections, predisposing factors, and due to the weak immune system of
the kids.

CONCLUSION

Our results conclude a seroprevalence (4.71%) of contagious caprine pleuropneumonia
in the goat of Bharatpur Metropolitan, Chitwan conducted in 106 goats. There was a
variation in the seroprevalence level among the age and sex. Female goats were found
to be more susceptible to CCPP than the male goats and young goats below or equal to
5 months were more susceptible to CCPP than the goats above 5 months in this study.
Since there is no vaccination practice for CCPP in Nepal, seropositivity results might be
from natural infection of the causative agent. As this is the first research conducted in
Chitwan, Nepal for CCPP, it will provide a base for further surveillance and monitoring
in the future.
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ABSTRACT

This study examined effects of incremental levels of sugarcane derived polyphenol on
most commonly used cereals in the poultry feed industry; wheat and maize. Both cereals
rapidly digestible starch, which is usually digested completely than protein itself whereas
polyphenol slows down glucose absorption in rat without compromising feed intake.
Polyphenol may enhance depositing of muscle in broilers due to synchronous availability
of the plasma glucose and amino acid. In this experiment, 240 Ross 308 male broilers (5
birds/cage; n=6) were given 8 different diets, wheat and maize; without or with polyphenol
inclusion level at 0.5%, 2% and 4% respectively. Feeds were given ad-libitum in 2 phases
as grower (day 11-24) and finisher (day 24-38). Parameters assessed were body weight
(BW), average daily feed intake (ADFI), feed conversion ratio (FCR), drip loss%, shear
force and meat color. Birds were euthanized at day 38 for meat quality inspection using
Pectoralis muscle. The research revealed that 2% polyphenol in wheat diets significantly
reduced ADFI (day 24-38) as compared to unsupplemented wheat diets (p<0.0001). At
the same level, polyphenol numerically improved FCR (day 24-38) in broilers fed wheat
diets (FCR 1.93) and maize diets (FCR 1.63) as compared to unsupplemented wheat diets
(FCR 1.98) and maize diets (FCR 1.70) respectively. However, 4% polyphenol inclusion
level had adverse effect on BW (day 17 and 38) and ADG (day 10-38, day 24-38) in
broilers fed wheat diets as compared to unsupplemented wheat diets. On other hand,
maize diets supplemented with different level of polyphenol did not have any significant
effect on BW, ADG, ADFI and FCR in broilers as compared to unsupplemented maize
diets. Also, there was significantly higher ADFI (day 24-38) in broilers fed wheat diets as
compared to maize diets (p<0.0001). Regarding meat qualities, there were not any effect
of polyphenol on drip loss%, shear force and meat color. However, cereal type itself had
significant effect on meat color appearance as maize fed broilers had more yellowness
value of meat (b*; p<0.0001) than broilers fed wheat diets. In conclusion, polyphenol
supplementation found to be useful for broilers mainly on wheat diets at 2% inclusion
level.

Keywords: FCR, Drip loss%, Meat color, Polyphenol, Ross 308
-106 -



Polyphenol Feed Additive in Improved Broiler Performance

INTRODUCTION

Wheat and maize are most commonly used cereals in the poultry feed (Selle et al.,
2003). Both of them have rapidly digestible starch which is usually digested completely
(Weurding. R et al., 2003, Liu et al., 2013b) than protein. It is suggested that feed
efficiency can be improved by slowing down the starch digestibility and accelarating
protein digestibility due to higher protein and energy utilization in broilers at the site of
muscle synthesis (Giuberti et al., 2013, Liu et al., 2013b, Selle et al., 2015). Polyphenol,
on other hand, has shown to slow down glucose absorption in rat without affecting the
feed intake. Polyphenol can play a role for synchronous availability of plasma glucose
and amino acid for depositing muscle protein efficiently in broilers as suggested by Geiger
(et al., 1950), Weurding. R (et al., 2003), and Liu (et al., 2013).

Besides, there are evidences from animal and human studies that dietary polyphenols
have useful gut modulatory effects. It has been observed that polyphenol improves villus
height: crypt depth ratio in the duodenum in piglet (Sehm et al., 2006). This is in agreement
with broiler’s research by Viveros (et al., 2010) where there was an improvement of
villus height in the small intestine due to polyphenol rich products. Moreover, Caspary
(et al., 1992) had demonstrated that increased villus height leads to an improvemvent
of gut function as a result of increased absorption surface, expression of brush border
enzyme and nutrient transport mechanism. Additionally, polyphenol has shown to inhibit
proliferation of pathogens in gastrointestinal tract of human (Duda. A et al., 2012).

At molecular level, dietary polyphenol can reduce inflammation (Blanch. C et al., 2012)
through modulating nuclear factor kappa (NF-kB). In several studies, falavonoid-rich
products have shown anti-inflammatory effect both in vivo and in vitro (Gessner et al.,
2013). In addition, polyphenol can improve growth performance and beneficial fatty
acids level whereas it can also reduce lipid oxidation and cholesterol value in broilers
as mentioned by Starcevi'c. K (et al., 2014). Polyphenols have shown to minimize the
adverse reaction of lipid peroxidation by decreasing the level of malondialdehyde (MDA)
and improving antioxidant status in blood and tissue (Labban, L et al., 2014) in human.
Jung (et al., 2010) reported that gallic acid which is a polyphenol found in grape, wine
and tea improved nutritional value of poultry meat by increasing arachidonic acid and
docosahexanoic acid level and also, water-holding capacity of breast meat in broilers.
Likewise, dry rosemary leaves and rosemary oil; rich in polyphenol found to improve
sensory value of meat and significantly decreased the malondialdehyde concentration
(Yesilbag et al., 2011) in chicken breast muscle. In another experiment, hesperidin and
genistein supplemented on broiler ration enhanced the fatty acid profile (PUFA, n-6:n-3
PUFA ratio) of breast muscle (Kamboh and Zhu et al., 2013) in poultry.

However, Voljc (et al., 2013) suggested that addition of only 3 gm per kg of a product
containing polyphenol was not sufficient to prevent the adverse effect of lipid peroxidation
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in the broiler meat. Furthermore, Viveros (et al., 2011) had observed negative effect of
polyphenol on body weight in 21-days old chickens whose diets were supplemented with
grape seed extract at the level of 7.2 gm per kg feed as compared to birds from other level
of supplementation. Besides, significant drop in FCR (1.43 vs 1.51) was also reported in
chicken fed grape pomace at the rate of 60 g per kg of feed.

It was speculated that sugarcane derived polyphenol supplementation on wheat diet
improves growth performance and meat quality in broilers. Wheat is rich in viscous, non-
starch polysaccharide (Xylan) which has shown to affect growth performance in poultry
at higher degree as compared to less viscous diet like maize (Marquardt. et al., 1994, Jia et
al., 2009, Rodriguez et al., 2012). The higher transit time and lower intestinal passage rate
in birds due to viscous digesta ascribed to wheat diets may provide polyphenol advantage
to act as antioxidant efficiently, and may even improve function of intestinal villi and
enzymatic action, thus enhancing the feed efficiency. The objective of this research was to
find out optimum inclusion level of sugarcane derived polyphenol supplement to improve
broiler’s performance and meat quality.

MATERIALS AND METHODS

This study was carried out from June 2019 to September 2019. The experiment was
conducted at the University of Sydney, Australia on behalf of Poultry Research Foundation.
Later, the raw data was analyzed at the Department of Bioscience at the University of
Nottingham, UK. Meanwhile, all birds were kept in battery cage system throughout
research period at the Poultry Research Foundation. All procedures used in this research
were approved by the Animal Ethics Committee of The University of Sydney and were
in accordance with Australian Code for the care and use of animals for scientific purpose.

Experimental design and dietary treatments

The research was conducted as a completely randomized design; comprising two
different cereals (wheat and maize) as a source of energy along with four inclusion level
of polyphenol (0%, 0.5%, 2% and 4%) making a total 8 treatment diets as shown in
Table 1. Thus, it was 2x4 factorial array of dietary treatments offered to 240 Ross 308
male broilers (5 birds/cage; n=6). Chicks had free access to water and feed. Chicks were
provided common wheat-soybean based starter diet until day 10. Afterwards, broilers
were offered experimental grower diets from day 11 to 24, and finisher diets from day 24
to 38 as shown in Table 2. The sugarcane derived polyphenol product had a syrup like
consistency and contained 3.5 g polyphenol per kg product. All diets were formulated
to satisfy nutrients requirement as per the recommendation of Ross 308 guidelines.
Exogenous enzymes were not added, and energy value were adjusted with soybean oil.
Digestible amino acid level was adjusted with canola meal, soybean meal and synthetic
amino acids. Average body weight (BW), average daily gain (ADG), average daily feed
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intake (ADFI) and feed conversion ratio (FCR) were recorded on a weekly interval basis.
The FCR values were adjusted for body weight of bird that died during research period.
Table 1. Experimental diets based on growth stage, cereal type and polyphenol
inclusion level

Diets Stage Cereal Type Polyphenol %
1 Grower / Finisher Wheat-based diet 0%
2 Grower / Finisher Wheat -based diet 0.5%
3 Grower / Finisher Wheat- based diet 2%
4 Grower / Finisher Wheat-bdased diet 4%
5 Grower / Finisher Maize-based diet 0%
6 Grower / Finisher Maize-based diet 0.5%
7 Grower / Finisher Maize-based diet 2%
8 Grower / Finisher Maize-based diet 4%

Table 2. Dietary formulation, calculated and analyzed nutrient composition of the diets
based on maize or wheat for broiler chicken from 11 to 38 days’ post- hatch

Wheat grower | Wheat finisher | Maize grower | Maize finnisher
Ingredient diet diet diet diet
(11-24 days post | (24-38 days post|(11-24 days post | (24-38 days post
hatch) hatch) hatch) hatch)
Wheat/Maize 590 689.5 558 605
Soyabean meal 272 152 281 240
Canola meal 37 45 66.5 40
Vegetable oil 36 54 32 56
Limestone 9 8.45 8 8.35
Dicalcium
Phosphate 2l 16 20 16
Salt 1.5 1.3 1.5 1.3
Sodium
Bicarbonate 325 4.6 323 4.6
Lysine Hcl 2.75 3.25 2.45 3.25
Methionine 2.7 2.4 2.5 2
Celite 20 20 20 20
Threonine 0.8 1.5 0.8 1.5
TMV premix 2 2 2 2
TOTAL 1000 1000 1000 1000
ME (MJ/Kg) 12.44 12.99 12.44 12.99
CP% 22.2 18.5 22.2 18.5
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Meat quality assessment

Birds were sacrificed when they reached day 38 following the recommendation of
euthanasia of experiment animals. Meat quality was determined taking one bird per cage.
To measure drip loss%, approximately 25 g of samples were taken, trimmed off any
noticeable fats and weighted and then calculated as weight of the fresh meat sample
(g) minus weight of the sample stored at 4°C at 7 days’ post-slaughter which was later
expressed into percentage. Meat color was determined on day 0 and day 7 post-slaughter
using CIELAB method (International Commision on Illumination, 1976) where triplicate
color measurement for Lightness (L*), redness (a*) and yellowness (b*) of the Pectoralis
muscle were assessed using a Minolta Lab CR-10 colorimeter. Using a Warner Bratzler
Shear attachment on a Stable Micro Systems TAXT2 Texture Analyzer, shear force value
was also calculated.

Statistics

Data were tested for normality using the univariate procedure of SAS (SAS Inst. Inc.,
Cary, NC) and was analysed as a completely randomized design incorporating 8 dietary
treatments. The cage served as the experimental unit for growth performance data and
one bird per cage for the meat quality variables. Data were analysed using the generalized
linear model procedure of SAS. Preplanned contrasts for growth performance and a meat
quality variables were evaluated between cereal types (unsupplemented Wheat vs Maize)
and polyphenol level (0.5%, 2% or 4% versus 0% polyphenol). Finally, data are presented
as least square means+ standard error of the mean (sem). Differences were considered
significant at P<0.05.

RESULTS

Growth performance

Wheat fed broilers had higher FCR than maize fed birds (p<0.001) in last week (day 24-
38) which was due to higher ADFI (day 24-38) in wheat fed birds. Both wheat and maize
fed birds gained similar BW at day 38 (p=0.018) (Table 3). It has been observed that higher
ADFI (day 24-38) was improved by polyphenol at 2% level of inclusion in wheat diets as
compared to unsupplemented wheat diets (p<0.0001). However, maximum supplement
level (4% polyphenol) on wheat diets had adverse effect on BW (day 17 and 38) and ADG
(day 10-38, day 24-38) as compared to unsupplemented wheat diets. Contrary to this,
maize diets supplemented with different level of polyphenols didnt have any significant
effect on BW, ADG, ADFI and FCR in broilers as compared to unsupplemented maize
diets. Overall, 2% polyphenol inclusion level numerically improved FCR at day 24-38
(p<0.001) in both wheat and maize fed broilers as compared to the unsupplemented wheat
and unsupplemented maize diets respectively.
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Table 3. Effect of polyphenol on body weight (BW), average daily gain (ADG) and feed
conversion ratio (FCR) in broilers from 10- 38 days post-hatch fed wheat and maize diets

Parameter | Wheat | Wheat | Wheat | Wheat | Maize | Maize | Maize | Maize SEM | P-value
diet diet diet diet diet diet diet diet
0% Pp [0.5% Pp | 2% Pp | 4% Pp | 0% Pp|0.5% Pp| 2% Pp | 4% Pp

BW d10 396 385 366 365 380 363 374 372 10 0.238
ADG d10- | o8 655 64b 67be 7lac 74a 70ac 69be 2 0.003
17
ADFIdl10-| 73 74 74 72 74 75 74 73 1 0.791
17
FCR d10- 1.06b I14a 1142 1.06b 1.03b 1.01b 1.04b 1.06b 0.02 | 0.002
17
BW d17 875cd 838abe 817 831ab 877cd 883d 866bed 852abed 15 0.019
ADG d17- 99 97 100 94 99 98 98 97 2 0.451
24
ADFId17-| 163 161 156 153 165 160 157 158 6 0.850
24

FCR d17- | 1.63 1.66 1.56 1.62 | 1.65 1.62 1.59 1.62 0.05 | 0.908
24
BW d24 1571 1518 1514 | 1490 | 1573 | 1570 1554 1533 23 0.103
BW d32 2461 2418 2354 | 2295 | 2507 | 2541 2537 2496 62 0.071

BW d38 3184bc 3074ab 3045ab 2983a 3155bc 3162bc 3239¢ 3166bc 50 0.018

ADG d32- | 120 109 1155 115 108 103 117 112 8 0.871

38

ADG d10- 100bc 96ab 96ab 94a 99be 100bc 102¢ 100bc 2 0.029

38

ADG d24_ 115be 111ab 109ab 107a 113abe 114abc 120¢ 117be 3 0040

38

ADFI d24- 229a 224ab 211bc 217ab 193d 194d 196d 199cd 4 <.0001
38

FCR d24- 1.98a 2.0la 1.93a 2.04a 1.70b 1.70b 1.63b 1.71b 0.03 <0.001
38

a, b, ¢, d: means within columns not sharing common letters are significantly different (P
<0.05)

Meat quality

As shown in Table 4, there were not effect of polyphenol on drip loss%, shear force,
and meat color. However, dietary cereal type itself had significant effect on the meat
color. At day 0 post-slaughter, the unsupplemented wheat fed chicken had more L*value
than unsupplemented maize diets (p=0.04). In addition, at day 0 (p<<0.0001) and day 7
(p<0.001) post-slaughter, cereal type had significant effect on the yellow color trait of the
meat where maize fed broilers had higher b* value (more yellowness color of meat) than
wheat fed broilers.
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Table 4. Effect of cereals and polyphenol (Pp) inclusion level on drip loss (%), shear
force (N) and meat color (day 0 and day 7) in broilers post-slaughter

Parameter | Wheat| Wheat | Wheat | Wheat | Maize | Maize | Maize | Maize | SEM P-value
diet diet diet diet diet diet diet diet
0% 0.5% |2%Pp|4%Pp| 0% |0.5% Pp|2% Pp | 4% Pp
Pp Pp Pp
Drip loss 5.01 |5.37 7.58 |4.75 |6.67 |6.98 597 1622 ]091 0.345
(%)
Shear force |35.8 |36.4 323 |473 |353 |36.5 355 |34.7 |4.34 0.412
(N)

Meat color

(Day 0)

L* 54.56ab 52.4bc 56.3a 54.63ab 50.85¢ 50.99¢ 52.14bc 52.71abc 1 27 004

a* 249 (2.67 1.78 [3.38 (224 |2.74 2.13 1.90 0.37 0.08

b* 3.6la 347a 4.29a 4.55a 9.32b 8.24b 9.28b 9.39b 073 <0001
Meat color

(Day 7)

L* 54.06 |51.12 54.73 153.29 [51.78 |52.40 51.27 |50.61 |13 0.28

a* 2.19 |[2.18 1.56 [2.51 1.71 |2.23 1.85 2.08 0.34 0.57

b* 6.04a 5.83a 6.88a 6.95a 11.01b 10.87b 10.48b 10.69b 068 <00001

a, b, ¢: means within columns not sharing common letters are significantly different (P <
0.05) / L*-Lightness, a*-redness, b*-yellowness

DISCUSSION

It is well documented that feed ingredients rich in soluble non-starch polysaccharide
(NSP) like wheat diet results in poor performance in broilers as compared to less viscous
diet like maize. Moreover, such adverse effect has been reported higher on young species
(Kalmendaletal.,2011). Inthisresearch, there was no effect of cereal type (unsupplemented
maize and wheat) during early growing phase of broilers from day 10 to 17 in terms of
ADG and FCR. This contrasts to the findings by Marquardt (et al., 1994), Jia (et al., 2009)
and Rodriguez (et al., 2012). This outcome on early growth performance might appeared
due to the fact that all broilers were given same basal diets, wheat-soybean meal starter,
at the beginning of trial. It was only after day 10 that maize and wheat diets were given
separately to the experimental groups. Therefore, it is likely that experimental diets might
have taken time to have impact on birds.

There was increased ADFI (day 24-38) in broilers fed unsupplemented wheat diets which
in turn had increased FCR as compared to unsupplemented maize fed broilers. Similar
observation was reported by Peng (et al., 2003) where birds fed wheat diets had higher
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FCR than maize fed birds and it was reported due to higher NSP content of the wheat
diets. On day 38, both wheat and maize fed broilers attended similar BW (p=0.018).
Therefore, it may be concluded that broilers on wheat diets were compensating nutrients
requirement by increasing feed intake to meet its genetic potential.

Wheat diets supplemented with maximum level of polyphenol i.e. 4% had negative effect
on BW (day 17, day 38) and ADG (day 10-38, day 24-38) as compared to unsupplemented
wheat diets. Similar outcomes have been reported by Jansman (et al., 1989) and Nyachotti
(et al., 1997) stating relatively higher dietary concentration of polyphenol may reduce
performance. On other hand, wheat diets containing 2% polyphenol level had beneficial
effect on broilers. At this level, there was decreased ADFI (day 24-38); without getting
affected ADG (day 24-38) and final BW (day 38) as compared to unsupplemented
wheat diets. At this level, polyphenol might have increased villus height leading to an
improvemvent of gut function as a result of increased absorption surface, expression of
brush border enzyme and nutrient transport mechanism as suggested by Duda. A (et al.,
2012).

Itis also concluded that 4% polyphenol inclusion level on wheat diets had most detrimental
effect on broilers. Furthermore, it might be concluded that polyphenol gets tightly regulated
when supplemented to wheat diet ascribed to the viscosity of digesta due to soluble NSP.
As suggested by Jansman (et al., 1989), Ortiz (et al., 1993) and Surai. P.F (et al., 2014)
excess polyphenol in wheat diets may have been poorly absorbed, quickly transformed
into range of metabolites which may have formed complexes with lipoprotein due to its
highly reactive hydroxyl group, ultimately reducing nutrient digestibility in presence of
viscous intestinal digesta. Further research is required to understand the relationship in
between polyphenol, cereal type and its effect in terms of dose.

In addition, maize diets supplemented with different levels of polyphenol did not have
any effect in broilers as compared to unsupplemented maize diets. However, maize diets
supplemented with 2% polyphenol inclusion level numerically improved FCR (1.63
vs 1.7) at day 24-38 as compared to unsupplemented maize diets. Broilers fed maize
diets may havehigher nutrients absorption in intestine, thus increasing opportunities for
nutrient utilization as maize is comparatively less viscous and lower in fiber to digest
(Jacob. J et al., 2015).

Overall, supplementation of polyphenol had multiple effects on broilers. Similaroutcomes
have been reported by Rohn (et al., 2006), Brenes (et al., 2010), and Chamorro (et.
al., 2013). It has been also stated (Hodek et al., 2002) that the physiological effects of
polyphenol not only depend on one but various factors like type/subtype, concentration,
absorption, metabolic transformation of polyphenol. The average FCR of commercial
male Ross 308 (day 24-38) according to the Ross Performance Objective Guideline (2019)
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is 1.74. As sugarcane derived polyphenol, at 2% inclusion level, numerically lowered the
FCR in both diets, and in maize diets it is even lower than Ross Guideline, there is need
for research whether it is achievable so in farm condition.

Regarding meat qualities, there were no effect of polyphenol and cereal types on drip
loss% and shear force. This contrast with finding by Ao and Choct (et al., 2004) who
reported that wheat diets fed group of birds had lower drip loss% value than maize fed
birds. As suggested by Mir. N (et al., 2017) broiler chicken meat quality is dependent on
multiple factors, thus a very complex process. Absence of effect on drip loss% and shear
force when compared in between wheat and maize fed birds in this study might have
happened due to muscle pH, temperature, glycogen, stress level to which chickens were
exposed were similar for all treatment groups before and after slaughter.

Lastly, cereal type itself had significant effect on color trait of the meat in this study where
b*(yellowness) value was higher in broilers fed maize diets as compared to the wheat
diets. This outcome is supported by Smith (et al., 2002) who stated that wheat fed birds
produce paler meat than from the maize fed birds. This result may be due to pigments
(xanthophylls and carotene) present in maize diets. Color of meat is a valuable attribute as
consumers think yellow meat is reasonably healthy (Sunde et al., 1992). Consumers prefer
broilers meat with more yellow color (Mateo and Carandang et al., 2006) and hence this
can affect broiler meat purchase decision (Garcia et al., 2013). However, limited studies
have been conducted correlating the color and nutritional value of the poultry meat.

CONCLUSION

Phytogenic feed additives like sugarcane derived polyphenol supplementation in
the poultry feed have drawn interest of animal nutritionists; with more companies
manufacturing such products globally. In this research, polyphenol supplementation has
not only shown to be beneficial, but also proven to be detrimental with higher inclusion
rate. On other hand, interaction of typical polyphenol with various feed ingredients to be
used in feed formulation is largely unknow. Their metabolites and consequent effect on
microflora with various farm mangement condition is yet to be explore as future research
directive. Lastly, the cost-benefit or return on investment analysis should be major criteria
for incorporating such exogenous products.
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ABSTRACT

There are many meat shop around the country and only few are maintaining standard
according to animal slaughter house and meat inspection act, 2057. We are trying to
evaluate standard of 122 meat shop of Madi Municipality. We have prepared a questionnaire
and surveyed all the meat shop to know the condition of shop and their standard with
reference to animal slaughter house and meat inspection act, 2057. Meat shop in Madi is
dominated by chicken, 85.71%. Which are equipped with D-freeze (60.65%) for freezing
meat for a day with 91.22% having backup support for freezers. 70.08% of the shops are
registered as mentioned by act. Similarly, only few (7.09%) of the shop have area met the
requirement given by act. Ventilation in 59.02% of the shops are perfectly in line with
act whereas tiles in the floor was absent in 83.61% of the shops. Good water supply and
Slab in butchering area is in minimal with 8.20% and 4.10% respectively. Good condition
mesh wire is present in order to prevent flies in 19.67% of the shops. Furthermore, only
1.64% of the butcher are aware about rules and regulations and 11.48% of the shop
uses proper disinfection. Similarly, waste management is mostly done by making manure
(28.69%) followed by burning (27.05%). Additionally, consumer s preference is in fresh
meat (79.51%) among which demand of chest meat is higher (52.46%) in chicken meat. In
conclusion, most of the butcher are unaware of act and are doing their business without
any knowledge of act and are not in line with the instructions given by the act.

Keywords: Act, Madi, Meat inspection, Meat shop
INTRODUCTION

Animal means castrated or castrated goat, sheep, Himalayan goat (Chyangra), pig, wild
pig, he buffaloes or rabbit the females of buffalo, goat sheep, Himalayan goat, pig, or
rabbit which are fit for meat other than a cow, an ox a bull, and this word also includes
poultry, ducks, pigeon or other species of beasts and birds kept for meat purpose. “Meat”

means meat of animals which is fit for human consumption (SMIA-2001). In developing
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countries Food Borne Disease and Zoonosis are very common due to poor handling and
practices of hygiene, poor food safety law and regulatory bodies, lack of financial resources
to invest on well safety equipment and lack of education for food handler (WHO, 2004).

Meat shop and slaughter house is one of the major parts of meat value chain which
determines the hygiene of meat products and their quality. According to fish, meat and
dairy shop planning and management standard, 2077, there are several criteria which
indicate that there must be at least 100 square feet area for small retailer meat shop
(MLMAC, 2020).

The animal slaughter house and meat inspection act-2057 requires below conditions
to fulfilled: nobody shall establish a slaughterhouse or become a meat seller without
obtaining license under this act; there shall be at least 100 sq. meter area for meat shop;
there shall be at least 6 feet wall covered with white tiles and floor shell be non-slippery,
easy to clean tiles or marble; for culling purpose, there shall be refrigerator with digital
display or the D-freeze; equipment/tools which are used in shop shall be of stainless
steel; well ventilated shop with fly and other animal preventable mesh wire/window/door
shall be present; shop shall have enough clean water, good waste management system
and no leakage of water on shop; alternative electricity resource shall be present such as
generator or solar; employee who worked in the shop shall wore an apron, gloves, mask,
head cover and boot; different meat shall be stored and sold separately and meat cutting
slab shall be clean and covered when not in use.

However, this act is yet to be effectively implemented in Nepal. Unhygienic practices of
meat shops, inadequate sanitation, unclean water, unskilled manpower, lack for tools for
preservation meats, lack of separate areas for different types of meat are major problems
of meat shops of Nepal (Bhattaria et.al., 2017). This study was carried out to find condition
of meat retailer prevails in Madi valley.

MATERIALS AND METHODS

This study was carried out from February 2022 to May 2022 in retail meat shops in
Madi, Chitwan, Nepal. Purposive sampling was done in all retail meat shops (n=122) of
Madi municipality. In order to understand the state of the meat shops and their standards
in relation to the animal slaughter house and meat inspection act-2057, we devised a
questionnaire and assessed every meat shop.

This survey was done to know the status of meat shops. Madi municipality was chooses
for the survey because it is a potential area for the production of livestock, because it
is surrounded by Chitwan national park and there is larger community forest for the
grazing and there is large grassland for the production of livestock. Data were entered
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and analyzed into Microsoft Excel 2016.
RESULTS
This study revealed that only 29.92% (Figure 1) of the people have registered their shop

among 122 shops and maximum of the total shop i.e., 91.22% (Figure 2) have backup
facility for keeping meat in managed cool condition.

Electricity back-up facility Registration of Shop

Presence Absence
' ! ® Absent ® Present

Figure 1. Registration of Shop Figure 2. Back-up facility

Figure 3 indicated that the meat shop in Madi is dominated by chicken (85.71%) followed
by Mixed type (4.51%) of shop and only 0.75% was occupied by pork meat shop.

Total shops

0.75%
4.51%

3.01%_\ 3.01%

= buff

= chevon

= chicken
fish
mixed

m pork

Figure 3. Different types of meat shop in Madi

Table 1 indicates that about 83.61% of the meat retailer shop do not have tiles on their
wall and only 3.28% of the shops have tiles all over the area of wall. Similarly, for storage
of meat 60.65% have D-freeze with them and only 10% have both D-freeze and normal
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freeze.

Table 1. Area covered with marble and equipment for storage

Marble covered area Equipment for storage
No tiles 102 (83.61) D-freeze 74 (60.65)
2 feet tall tiles 15 (12.29) Freeze 35 (28.69)
3 feet tall tiles 1(0.82) Both 13 (10.66)
6 feet tall tiles all over the area 4 (3.28)

Note: numbers in parenthesis are in percentage

Water supply in the meat cutting area was absent in 91.80% of the shop. Additionally,
there were only 4.10% of the shop having marble or tiles slab on the table. However,
as indicated by act, 59.02% have a good ventilation in the shop and rest are with bad
condition of ventilation. Furthermore, use of mesh wire to prevent flies and other insect
was pitiful in 80.33% of the shops (table 2).

Table 2. Management and condition of meat shop

Water supply Presence of slab Condition of Use of mesh wire
ventilation

Yes 10(8.20) |Yes |5(4.10) Good  [72(59.02) Good |24(19.67)

No 112(91.80) [No |117(95.90) |Bad 50(40.98) Bad ]98(80.33)

Note: numbers in parenthesis are in percentage

During the survey it is found that the most of the shopkeeper (98.36%) are unaware about
the rules and regulation given by animal slaughter house and meat inspection act-2057.
Similarly, only 11.48% of the shopkeeper use chemical (mostly phenol) for cleaning the
shop and rest do not use any type of chemical. Area of the shop (including butchering
area, cutting and selling area) is less than 100 sq. feet in 92.62% of the shop (Table 3).

Aware about Rules and Use of Disinfectants Area
Regulations
Yes 2(1.64) Yes 14(11.48) | >100 sq feet 9(7.38)
No 120(98.36) No 108(88.52) | <100 sq feet | 113(92.62)

Table 3. rules and regulation, use of disinfection and area of shop.
Note: numbers in parenthesis are in percentage

In this study, it is found that most of the respondents (28.69%) make manure from the

waste of meat shop followed by burning (27.05%) and burying (25.41%) and only 0.82%
of respondents use waste management vehicle implemented by municipality.
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Consumers preference in this study was higher (79.51%) for fresh meat and only 20.49%
for the frozen meat. Similarly, preference was different for different part of meat, higher
for chest meat (52.46%) followed by leg meat (28.69%).

Table 4. Consumers preference for different type of meat.

Consumers preference
Fresh meat 97(79.51) Chest meat 64 (52.46)
Frozen meat 25(20.49) Leg meat 35(28.69)
Mixed 23(18.85)
DISCUSSION

Zoonotic and meat-borne diseases are preventable in developing countries, but lack of
awareness of zoonotic and meat-borne diseases and poor implementation of SIMA make
this a major public health problem in developing countries. In this study, most butcher
shops did not meet the minimum requirements of the Animal Slaughterhouses and Meat
Inspection Regulations Act (SMIA) of 2057 BS. The legal provision for individuals who
do not meet the criteria are a fine of 5,000 (NPR) for the first time, 10,000 for subsequent
offenses, or a month’s imprisonment, or both. However, there was no evidence of such
punishment and no shop met all criteria.

Contamination from dirt, dirty water, intestinal contents, or dirty knives, hands, or
clothing from butchers during slaughter operations in slaughterhouses with poor
hygiene and unskilled staff. All these lead to meat, bacterial infections (Upadhayaya et
al.,2017). Potential for proliferation and toxin production. Lack of basic facilities, cross-
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contamination with insects and flies, and many other unhygienic factors all contribute to
the risk of consumer infection. There is strong evidence that slaughterhouse conditions
and current meat processing practices are a major contributor to the spread of zoonotic
diseases in many developing countries (Bhandari et al.,2018). However, the magnitude of
public health concern and the importance of meat-borne diseases in developing countries
are often underestimated. The frequency, intensity and prevalence of such diseases are
increasing dramatically in developing countries (Mann et al., 1983).

We are comparing the condition with respect to animal slaughter house and meat inspection
act-2057, according to the study only few have registered according to the act and most of
the criteria are not met by shops. However, very few have met (7.09%) the criteria of Act
and most of the shop have met only few criteria but not all.

CONCLUSION

This study concluded that condition of meat retailer is not good in madi municipality.
Most of the shops do not meet the basic criteria of meat shops criteria although certain
shops meat some provision of SIMA. Concern authority should address to uplift the
condition of meat shops to provide quality meat for consumer.
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ABSTRACT

Canine parvo virus infection (CPVI) is highly infectious disease of dogs causing acute
gastrointestinal illness in dog with high morbidity. In Kathmandu valley, knowledge on
the epidemiology of diseases of dogs is limited. To determine the prevalence of disease in
owned dogs in the Kathmandu valley and its associated risk factors, a retrospective study
of data from clinical records of the Mount Everest kennel club (old Baneshwor height)
during a one-year period was conducted. Using an Excel line graph and pie chart, the
prevalence of canine parvovirus infection was examined according to season, age, and
vaccination status. A total of 504 cases were seen in the 735 clinical records reviewed, of
which 145 cases—or 11.01 % of all cases—had CPVI-like symptoms. The prevalence of
CPVIin dogs sold by Mount Everest Kennel club in the valley was estimated to be 11.01%
where high cases were observed during the dry season (peaks at April and December)
though it could also reach peak during the rainy season (July-August). High number
(55.6%, 45/81) of outbreaks were noted among the age group below 3 months followed by
age group 4 to 7 months (33.3%, 27/81) and least number of outbreaks were noted in the
age group older than 7 months (11.1%,9/81). High number (55.6%,; 45/81) of outbreaks
were noted among the age group below 3 months followed by age group 4 to 7 months
(33.3%, 27/81) and least number of outbreaks were noted in the age group older than 7
months (11.1%,9/81). Disease incidence was highest in German shepherd (21%, 17/81),
Japanese spitz (18.51%, 15/81), Labrador (18.51%, 15/81) and mixed/cross (42%, 34/81).
Few Vaccinated dogs (7.4%, 6/81) were also found to be tested positive with CPVI. Our
finding showed that temperature, breed susceptibility and vaccination status can be the
possible risk factors associated with CPVI infection among dog population in Kathmandu
valley suggesting pet owners to regularly follow the vaccination schedule, vaccinate their
dogs in a timely manner, and routinely check on the health of their canines. Additionally,
owners should be aware of the risks and should keep their dogs away from stray dogs.

Keywords: Clinical, Epidemiology, Dogs, Kathmandu valley
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INTRODUCTION

Canine parvovirus (CPV) is a global infection and highly contagious viral disease that
affects both stray and owned dog population with high morbidity and mortality rate. Within
three to seven days of infection, canines with CPV appear with acute gastroenteritis,
lethargy, vomiting, fever, and diarrhea (usually bloody) (Nelson et al., 1979; Qi et al.,
2020).The disease most often strikes in pups six and twenty weeks old, but older animals
may sometimes also affect. A rare variant of the disease is well known to cause myocarditis
in young puppies (Ford et al., 2017). Effective vaccination and disinfection are crucial
for disease dissemination and prevention in dog household and animal shelters. Although
the disease is vaccinated against, still there is chance of vaccine failure among pups. CPV
can affect all the dogs, but unvaccinated dogs and puppies younger than four months old
are at most risk.

The season has an impact on the prevalence of the Parvo virus, with cases peaking in the
dry season months compared to wet (Sayed-Ahmed et al., 2020; Shima et al., 2015). In Dry
season, more number of cases were found to occur in the month of May and June whereas
in the wet season, the highest incidence of parvoviruses occurred in September. On the
Other hand, breed also acts as a predisposition factor for the occurrence of Parvovirus
infection in the dog. The breed-wise incidence rate over positive cases was found to
be higher in local or non-descriptive breeds, followed by German shepherd and other
exotic breeds (Sayed-Ahmed et al., 2020). Males were more likely to contract the virus
than females were, with the largest frequency of the parvo virus occurring in dog under
the age of six months (Behera et al., 2015). Young, unvaccinated pups and exotic breeds
were particularly vulnerable to CPV infection among other risk factors. But puppies that
have received a vaccination might also get recurrent parvovirus infections(Gamage et al.,
2020).

Numerous studies have documented the prevalence of canine CPV infection and its high
association with various risk factors. However, the epidemiological study in the study
area is still scarce. Large Nepalese regions like Kathmandu have a significant large stray
dog population (Diaz-Regaiion et al., 2020). Due to the fact that most owned dogs are not
kept inside of their owners’ homes and that contact with stray dogs is unavoidable, owned
dogs are thus more likely to get an infection through stay dogs. Therefore, this study
aimed to collect data from clinical case records of dogs admitted in Everest kennel club to
determine the prevalence and risk factors associated with Parvo outbreak in Kathmandu
Valley.
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MATERIALS AND METHODS

Study location

The capital of Nepal, Kathmandu, is located in the heart of the Kathmandu Valley, a
popular tourist destination. Both in terms of human and canine populations, it is one of
the most populous areas of the valley. The earliest and largest kennel club in the valley,
Mount Everest Kennel Club (MEKC), with branches throughout the valley, has been
providing veterinary services in the old Baneshwor area since 2055. The clinic of MEKC
was chosen due to its establishment year and competent clinical record keeping. At
MEKC, both native and exotic dog breeds—whether they were used as pets or security
dogs—were brought for vaccination or medical care.

Data collection

An analysis of clinical data base records from the previous year was done retrospectively
using information from the MEKC veterinary clinic in the old Baneshwor. With the
exception of instances including routine castration, deworming, immunization, general
checkups, tail and ear trimming, and ear notching, all clinical cases from January 2018
to December 2018 were taken into account. The selection of canine parvo viral infection
(CPVI) cases was based on the patient’s history, clinical condition, results of a test using
a kit for canine parvo and canine corona viruses, and necropsy findings. Dogs showing
signs of at least one of the following conditions were chosen: fever, hemorrhagic diarrhea,
diarrhea and vomiting, and foul-smelling diarrhea. At the Mount Everest Kennel Club,
every instance of CPVI was meticulously examined taking into account the dog’s history
from the initial day of registration at the MEKC clinic until the day of recovery from
or death from CPVI. Additionally, the day of the presentation as well as the breed, sex,
quantity, and timing of the Distemper, Hepatitis, parvo, para influenza, and leptospirosis
(DHPPiL) immunization doses were noted.

Statistical analysis

For descriptive analysis of variables including breed, dog’s household number of CPVI
incidence, cases result for positive, cases died of parvo, treatment success, vaccination
status, and age, data were input into an MS Excel sheet. Following that, the data were
examined using statistical techniques such as line graphs, bar graphs, pie charts, and
pivot table fields with a 95 percent confidence level. Analysis of the prevalence is done to
identify any relevant risk factors for CPVI.

RESULTS AND DISCUSSION

A total of 504 cases were seen in the 735 clinical records reviewed, of which 145 cases—
or 11.01 % of all cases—had CPVI-like symptoms. The highest occurrence of CPVI
positive cases was recorded in April and August (14.81 %) while the lowest occurrence was
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recorded in June (7.40%) which is shown in Fig (1). This result was consistent with that of
a retrospective research by (Khan et al., 2017), which revealed an 11.81 % prevalence in
the months of April and August demonstrating a considerable increase in the occurrence
of CPVI cases as the temperature rises.
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Figure 1: Graph showing month wise distribution of CPVI positive cases
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Figure 2: Line graph showing month-wise distribution of CPVI like cases

Based on age category, highest prevalence (55.6 %) was reported in puppies (below
the age 3 months) and lower prevalence (11.1 %) was observed in adult dog (above 7
months). Similar age wise prevalence was also shown in a study conducted in India which
showed highest prevalence of CPVI in the age group of 1-3 month (27.59%) and lowest
prevalence in the adult dog (3.45%)(Behera et al., 2015). Similar data were also reported
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by (Khare et al., 2019), who found that dogs aged 0 to 3 months had a prevalence of 11.9
%, followed by those aged 3-6 months by 7.09 %, and those aged 6 to 12 months by 5.31
%. The virus’ attraction for quickly proliferating intestinal crypt cells in weaning pups
with higher mitotic index due to changes in bacterial ecology as well as in the food related

to weaning may account for the highest prevalence of CPVI in puppies under 3 months
(Stepita et al., 2013).

CPI positive cases
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Figure 3: Pie chart showing breed-wise prevalence of CPVI

According to Breed, mix breed showed highest prevalence (42 %) followed by German
shepherd (21%), and equal incidence was observed in Japanese spitz and Labrador
(18.5%) which is shown fig (3). This result was in contrast to an epidemiological research
of canine parvovirus infection carried out in India, which showed that the local breed had
the highest frequency followed by the German shepherd and an equal incidence in mixed
breed and Labrador retrievers. However, both results showed that the German shepherd
came in second, suggesting that breed of the dog might be predisposing factor for
occurring of the disease. Our findings are reasonably similar to the research of (Glickman
et al., 1985), which revealed the greatest incidence of CPVI in mix breed, followed by
German shepherd and other exotic breed. This suggests that there may be breed-related
susceptibility to CPVI.

Based on vaccination status, a lower incidence (7.4%) was recorded among dogs that had
received vaccinations as compared to dogs that had not received (92.59%). This shows
that dogs that have not had vaccines have a higher chance of developing CPVI than those
who have, and this is corroborated by a number of studies (Francis et al., 2020; Khan et
al., 2017; Sayed-Ahmed et al., 2020). Due to vaccine failure, dogs continue to get CPVI
after receiving extensive vaccinations, and it remains a significant source of infection
among dogs (Decaro et al., 2020).

CONCLUSION

Our findings indicated that CPVI was more prevalent in the warmer months of the year
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and in pups (below 3 months) respectively. Additionally, vaccinated dogs are less likely to
get the infection. We recommend pet owners to regularly vaccinate their dogs in a timely
manner, and routinely check the health of their canines. Also, we suggest owners to take
precautions to keep their dogs away from stray dogs.
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ABSTRACT

We carried out this study to assess the quality of semen regarding the seasonal and
geographical variability of Murrah buffalo breeding bull in Nepal. We aimed to access
the quality of seme n of murrah buffalo bull considering the seasonal and geographical
variability to help standardize quality semen producing protocol and concern. A total of
eight Murrah buffalo bulls were used. Semen collection was done at once week and two
ejaculations were considered at an interval of 30 minutes during the Summer (June to
August), Autumn (September to November), Winter (December to February), and Spring
(March to May) from 2017 to 2020 AD. Immediately after collection, initial motility,
sperm concentration, pre-filling motility, post-thaw motility, live sperm, and abnormality
of sperms were evaluated. Findings revealed that the season had affect (p<0.005) to the
semen volume, individual motility, and post-thawing motility except for semen volume
and sperm abnormality(p>0.05). However, initial motility, sperm concentration, and pre-
filling motility did not vary in months (p>0.05). It is thus well reflected that several traits
related to quality and quantity of semen Murrah buffalo bulls may vary depending on the
season of collection, location and age (p<0.05) with the semen traits of initial motility,
sperm concentration, and pre-filling motility. Accordingly the semen collected during the
autumn and spring season is revealed the percentage of average post thaw motility above

the 52% that considered the success of artificial insemination is good for buffaloes.

Keywords: Murrah buffalo, location, Season, Semen quality, months
INTRODUCTION

Buffalo is called the ‘Black Gold’, and farmers rearing all parts of Nepal with varying
population densities, but the majority (70%) of the milking buffaloes are found in Terai
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and Mid-hill. The higher progress rate of buffalo in the Terai and mid-hill because of
the increasing demand for buffalo milk, meat, and superior buffalo germplasm. It offers
a daily source of income and is well recognized as a means for poverty reduction and
food security. Milk and milk product demand is increasing day by day in Nepal. There
is a need for high-yielding breeds of dairy buffaloes to meet the increased demand for
milk. Genetic improvement is one of the prioritized activities of the Nepal government
to improve the productivity of the buffalo herd (S.et al.,2018). Therefore, an enormous
scope is to upgrade the nondescript buffaloes using superior germplasm to improve
productivity. Artificial insemination has played an important role in the improvement in
productivity through the use of cryopreserving semen of superior bulls. The importance
of artificial insemination in buffaloes increasing at a faster rate, as a result, the demand for
buffalo bull semen by the rural inseminator is as well high. So far the maximum number
of females been served with the quality of frozen semen of superior genetic make-up
(Singh and Pant, 2000).

Bull could produce superior quality semen with a high breeding value for the milk-
producing ability. Quality semen production is vital for assessing the bull’s fertility to
enhance the artificial insemination programs (Lemma & Shemsu, 2015). However, semen
traits are often influenced by environmental effects than genetic effects. There are very
limited studies for the scientific research carried out so far including appropriate records
of the semen on different buffalo bull breeds (Bhakat et al. 2015, Ramajayan 2016, Pathak
et al. 2018) in Nepal.

Buffaloes are the main source of milk production in Nepal producing about 65.3% of
the total annual milk. Daily milk production is more in Murrah buffaloes. On an average
Murrah Buffaloes give about 8-16 liters per day. The other big advantages these animals
are, they are more disease resistant when compared to cross-bred cows. They can thrive
on any crop residue in absence of concentrates during drought. The demand for milk and
meat is large, and these animals are also important for religious purposes.

Semen quality parameters are important indicators of bull fertility, whereas, poor quality
semen results in female impregnation failure, affecting the production and reproductive
life of buffaloes. Due to natural limitations, the breeding potential may not be reached
at the maximum level also due to the fact that the area behind the size of the testes is
relatively smaller, the daily rate of sperm production is low, and the epididymal sperm
reserve is smaller in the buffalo bull (Suryaprakasa,1993; Sudheer, Xavier 2000).

Semen quality in bulls reflects the normality of the function of their testicles, epididymal
ducts, and genital tract. The reproductive system depends on the hormonal balance of the
father, which is sensitive to changes in health, nutrition, and management. Variations in
these situations affect sperm yield, accessory gonadal secretion, and epididymal function,
all of which are reflected in ejaculate volume and sperm characteristics (Seri et al.,2007).
Semen volume, sperm concentration, sperm motility, mass activity, sperm morphology,
and semen pH are common criteria for evaluating sperm quality (Den Daas, 1992). Breed
of the reproductive health status of bulls, technical, skills, and age (Mandal et al. 2010)
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influence the quality of semen and genetic constitution of bulls (Koivisto et al. 2009) for
a long time not to be reliable because it is not under one hand of management. (Seri et
al., 2007).

Artificial insemination is an important tool to improve production and productivity in
buffalo by breeding animals with high genetic potential (Baruselli and Carvalho 2005).
Different seasons significantly affect the quality of sperm production (Snoj et al. 2013,
Bhakat et al. 2015). Research findings revealed the fact that post-thaw plasma membrane
integrity, stability, and DNA fragmentation index (DFI) could significantly better in
ejaculates processed during winter than in other seasons (Koonjaenak et al. 2007). In bulls,
differences in sperm quality have been attributed to seasonal variation in the expression of
low-density lipid receptors on the sperm surface that influence the utilization of seminal
plasma components between seasons (Argov et al. 2007).

However, little information is available about the scientific facts on the study of sperm
quality of Murrah buffalo bull in the Nepalese context with sperm production performance.
Under such contxt quality of sperm is largely very important to consider as it could be
well influenced by several environmental factors. The main objective of the research
was to evaluate semen quality traits and parameters in terms of seasonal and geographic
variability in frozen semen of Murrah buffalo breeding bulls.

MATERIALS AND METHODS

Study area
This research was done at the National Livestock Breeding Office Pokhara, which was
located at 28°18'19.08” North and 84°04'37.20" East.

According to the rainfall data, we divided the climatic condition into the summer (June to
August), autumn (September to November), Winter (December to February) and Spring
(March to May).

Animals

8 Murrah buffalo bulls were used included in this study in the fiscal year 2017/2020. Five
to seven years old buffalo bulls having an average body weight of 450 to 550 kg were
used to collect semen.

Semen collection

Buffalo bulls were trained for semen collection through an Articial Vagina (AV) set before
starting the experiment. Semen was collected twice/week regularly in the early morning
(6-6.30 AM) with an AV set (Walton, 1945) and consedering two ejaculations at an
interval of 30 minutes at each collection.

The AV comprises of outer rubber cylinder, inner rubber line, rubber band, cone and
collecting tube. Semen was collected with the help of a teaser animal. All the apparatus
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used for semen collection was sterilized in autoclave machine before collection of semen.
The inner liner temperature of AV was conserved at 42-43°C water packing at 52-54°C
two thirds of its volume.The rest of one-third area of water jacket was filled with air.
Some non spermicidal gel was applied into the inner side of artificial vagina before semen
collection. The semn collected tube was labeled with aluminium foil and kept in water
bath at 37°C for five minutes. Collected semen from each bull was transferred to the
laboratory for evaluation and further processing.

Motility, morphology and concentration were measured using a Computer Assisted Sperm
Analyzer (CASA) (Miraz et al. 2022). The CASA settings for analyzing sperm motility
were set as; Frame rate 60Hz, Frames acquired 30, Minimum contrast 35, Minimum cell
size, 5 pixels, Cell size, 9 pixels, Cell intensity 110 pixels, Path velocity (VAP) 50 um/s,
Straightness (STR) 70%, VAP cut-off, 30 /s and VSL cut-off 15 w/s. Prepared semen (1
ul) sample was loaded on a prewarmed Leja® slide and analyzed for sperm motility.
Seasonally available green fodder (maize, teosinte in the summer rainy season and oats
during the winter) were fed to each bull at the rate of 25-30 kg green herbage ( 8 to 10
kg DM on an average per day bull along with adlibitum feeding of paddy straw. Besides
this, a concentrate of 3 to 4 kg/bull/day ( CP 16%, energy 4000 kilo calorie fortified with
mineral and vitamin mixture) planned in Pokhara Livestock farm was given along with
an ad-libitum supply of fresh water.

Semen dilution and equilibration

The egg yolk-tris-fructose-citric acid-glycerol was used as an extender. Briefly, a stock
solution was prepared by dissolving tris (24.20 gms), fructose (10.00 gms), citric acid
(13.60 gms), penicillin G-sodium (1000 [.U/ml), and streptomycin sulfate (1 mg/ml) in
glass distilled water. The fresh yolk was added with the buffer at a concentration of 20%
(v/v). We divided the volume the of extender into two equal parts. Thereafter, glycerol
was added to one part of the extender at times of the desired concentration (12.8%). The
other part of the diluents was used to make the initial dilution of semen that contained two
time the desired concentration of spermatozoa. The initial dilution of semen was made
at +37°C. Three equal parts of initially diluted semen and double concentration glycerol
containing extender were mixed at four steps during a 2 to 3 hours cooling process, the
dilution steps were at +18, +12, +8, and +4°AC Finally, the diluted semen contained 6.4%
(v/v) glycerol and 20x10 motile spermatozoa per individual insemination doses were
sucked in 0.25 ml French straws and the open ends of the straws were sealed by using
an automatic filling, sealing and printing of straw by IS-4 (IMV Company, France), and
quattro automatic filling, sealing and printing machine (Minitube Company, Germany) .
After loading, the straws were left for equilibration at +40c for 4 hours. We did the cooling
and equilibration operation in a cold handling cabinet. After equilibration, the freezing
operation was conducted in a deep semen freezer to cool the semen from +4 to -1400c,
and then the straws were directly plunged into liquid nitrogen (-1960C). Only semen that
showed equal to or 50% post-thaw motility was preserved for artificial insemination.
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Sealing, filling and printing of straw

Filling, sealing and printing of semen straws was done with the help of IS-4 (IMV
Company, France), minitube automated machine (Minitube Company, Germany. This
machine were used for this purpose. 0.25 ml of semen was fillied in each straw. Bull
number , breed, date of semen collection, batch number, address and date of prepared
straw.

Cooling of straw

After printing, straws are arranged on freezing racks using ramp meant for Mini straws.
These racks are kept in Cold Handling Cabinet at 4-6° C for 4 hours for equilibration.
The cabinet should be maintained at the prescribed temperature during this period so that
sperms are not exposed to temperature fluctuation.

Freezing of straw

Then racks are transferred into chamber of freezing unit (Bio-freezer for bovine semen)
controlled by a computerized programmer. Pre-decided freezing protocol on the
programmer takes care of freezing of semen doses. Freezing completes at -140 °C. Frozen
semen doses are now taken from freezing unit and plunged into liquid nitrogen (LN) for
cryo-preservation. It is uses the integration of SMILE software for data recording and
the CASA system for semen evaluation. We used different quality parameters for the
evaluation of the semen as mentioned in (Table 1).

Table 1: Quality parameters for the evaluation of bull semen

Parameters Descriptions

Semen volume Volume of Semen in ml ejaculated by bull/ejaculation
Initial motility of sperms Initial motility % of individual sperms of fresh semen
Concentration of sperms Billion (10%/ml) of sperms/ml of semen

Pre-filling motility % Motility % of sperms after mixing with diluters and

before filling into the straws.

Post thaw motility % Motility % of sperms after freezing of semen by post
thawing process of it.

Thawing of Semen

Post-thaw evaluation of cryopreserved semen was conducted after 24 hours of storage at
+37° of warm water for 20 sec. Frozen semen samples of these genotypes were evaluated
by CASA for motility and morphology of fresh semen. Articial insemination (Al) was
conducted with frozen semen in naturally estrous crossbred murrah buffalo at their
different parity. After 60 days post-Al, inseminated animals were checked for pregnancy
with rectal palpation and the non-return rate was calculated. Articial insemination and
pregnancy diagnosis was conducted by the same technician to avoid the variation in
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conception rate

Data Analysis Techniques

All the concerned data were tabulated, and it carried statistical analysis out using Harvey’s
(1990) software. We presented data as the mean followed by the standard error (SE). We

considered the data to be statistically significant at P<0.05.

The following fixed effect model was used to express each observation of semen quality

produced from breeding buffalo bulls.
Yijkno = p + ai + bj + ck + gn + ho + eijkno

Where, p is the overall mean

ai is the effect of ith year (i =1, 2, 3, 4)
bj is the effect of jth bull (j =1, 2, 3,4,5,6,7, 8,9, 10, 11)
ck is the effect of kth interval of semen collection (k =1, 2)
gn is the effect of nth density of fresh semen (n =1, 2, 3)

eijkno is the random element (error mean) assumed to be normally and independently

distributed among the sampled population.

RESULTS AND DISCUSSION

Quality Parameters of Buffalo Bull Semen Production

Physical quality parameters of bull semen include semen volume. In this study, microscopic
quality of bull semen were semen volume, prefilling motility, the concentration of sperm,

and post-thaw motility (Table 2 and 3).

Table 2:The mean values (£S.E.) for traits of semen of Murrah buffaloes bull

Initial Volume Sperm
Factors N of Semen (%) Premotility (%) | Concentration
(10°/ml)
SSM+SEM SSM+SEM SSM+SEM
Overall Mean 532 [6.1540.13 74.99£0.26 1599.33+£27.95
Location P<0.001 P<0.001 P<0.001
Hill 394  [5.42+40.10 75.94+0.21 1489.86+22.61
Terai 138  [6.87+0.20 74.04+0.42 1708.80+44.06
Year P<0.002 P<0.001 P<0.001
2017 44 5.9340.27 75.19+0.57 1663.76+60.61
2018 66 6.09+0.23 76.93+0.49 1565.86+51.40
2019 348  [6.56+0.10 75.52+0.20 1399.73+21.14
2020 74 6.00+0.22 72.32+0.46 1767.974+49.03
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Season P<0.033 P<0.001 P<0.001
Summer [133  |5.53+0.33 74.00+0.70 1655.34+73.61
Autumn  [126  [6.444+0.31 76.01+0.66 1681.94+69.23
Winter 143 5.97+0.32 75.06+0.67 1612.92+70.44
Spring 130 [6.65+0.34 74.88+0.71 1447.12+74.63

Months NS NS NS
January |54 6.02+0.38 75.90+0.79 1530.93+83.47
February |44 6.3440.39 75.48+0.82 1501.43+86.91
March 51 5.88+0.34 75.32+0.71 1631.91+75.29
April 29 5.73+0.46 76.01+0.97 1797.06+£102.39
May 56 5.97+0.39 75.21+0.83 1830.92+87.18
June 39 6.40+0.37 75.42+0.77 1727.79+81.41
July 44 6.89+0.42 75.41+0.88 1578.53+92.89
August 43 6.89+0.43 75.89+0.89 1606.87+94.23
September (44 5.934+0.34 73.74+0.71 1598.99+75.04
October |30 5.90+0.43 73.40+0.91 1511.98495.61
November |48 5.724+0.39 73.28+0.81 1491.31+£86.00
December |50 6.07+0.32 74.80+0.66 1384.25+69.76

28.20 4.69 26.07
CV
R squared 0.19 0.17 0.16

Initial volume of semen

The overall least squares mean of the initial ejaculate volume was 6.154+0.13 ml (Table 2)
at two times of the same day at an interval of one hour. It was differ significantly (p<0.05)
between location, year, season, and month.

Tomar et al. (1966) reported ejaculate volume ranging 2-12 ml (5.11£0.17 ml), Shukla
and Mishra (2005) in Murrah bulls and Javed et al. (2000) also reported similar findings in
Nili-Ravi bulls. Several authers (Bhakat et al., 2011; Pant et al., 2003; Koonjaenak et al.,
2007; Rehman et al., 2012) also reported lower ejaculate volume compared to Jaffrabadi
in Murrah, Swamp, and Kundhi breeds, respectively. Differences in semen volume among
different buffalo breeds may be due to differences in genetics, the reproductive health
status of bulls, age of bulls, collection frequency, pooled volume, nutrition, season, and
management (Nazir, 1988). Differences may also be due to the skill of the semen collector
and the temperature of the artificial vagina. Andrabi (2014) reported that the sperm volume
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and sperm concentration of Murrah bulls ranged from 2.0 to 8.0 mL and 320 million to
5.9 billion, respectively. Mahmoud et al. (2013) observed that the concentration of buffalo
bull sperm varied from 1.02 to 1.17 billion/mL, while their motility varied from 65.00 to
68.30% (fresh semen) and from 39.33 to 45, 87% (thawed sperm). Therefore, variation
in frozen sperm production between two bulls could not prevent both bulls from being
used for artificial insemination. In addition, Bull had a similar result in post-thaw sperm
motility, which was previously categorized as the best single predictor for buffalo field
fertility (Ahmed et al. (2016) & Ahmed et al. (2017).

Sperm motility

During the study, the initial progressive sperm motility ranged from 73.28+0.81 to
76.01+0.97 and the overall average sperm motility was 74.99+0.26 (Table 2). It reports
a similar finding from 65 to 95%, with an average of 79.4140.60 (Ghodasara et al.2016).
Sahu and Pandit (1997) and Shukla and Mishra (2005) reported higher initial progressive
motility in Murrah bulls. Bhakat et al. (2011) also reported a lower percentage of initial
motility than the present findings in Murrah bulls.

Sperm motility of fresh semen of buffalo bull varied significantly (p<0.001) concerning
location, season, and, months, while the year is not significantly (p>0.001) affected. The
results of this study indicate that the total average of the thawed sperm was 52.17+0.28.
And this study may cause higher field fertility as noted by Mahmoud et al. (2013) that
buffalo bull semen with post-thaw sperm motility between 39.33 and 43.84% had a similar
result in pregnancy rate, which has the potential to be used as a male sire for artificial
insemination. The difference in motility in different reports could be due to changes in
motility assessment, the few bulls studied, or differences in seasons. However, Mohan
et al. (1977) and Gill et al. (1974) reported higher motility in winter (75 and 65%) in
buffaloes, while Saeed et al. (1990) reported no effect of seasons on sperm motility.

Sperm concentration

The total average sperm concentration in the semen of the Murrah bull was
1599.33+27.95x10%/ml (Table 2). Sperm concentration per unit of sperm volume is
perhaps one of the most studied seminal attributes of seasonal changes in sperm quality.
The results showed that sperm concentration per ml (SPC) varied significantly (P<0.01)
between site, year, and season, with a maximum in autumn followed by summer winter,
and spring (1681.94+69. 3 ,1655.34+£73.61, 1612.924+70.44 and 1447.12+74.63 x 10°/
ml), which is support with the statement of Mandal et al. (2000) and Ravimurugan et al.
(2003) at Murrah Bulls.

Bhosrekar (1980) and Manik & Mudgal (1984) reported the highest SPC during summer
at Murrah, while Prajapati (1995) and Dhami et al. (1998) obtained the highest value in
the rainy season; however, in Egyptian buffalo bulls, Oloufa et al. (1959) recorded the
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highest value in spring. On the contrary, Zafar et al. (1988) in Nili Ravi buffalo bulls and
Koonjaenak et al. (2007) found no significant seasonal differences in sperm concentration
in swamp buffalo.

Table 3: The mean values (£S.E.) for various characteristics of semen of Murrah

buffaloes bull of National Livestock Breeding Office(NLBO) Pokhara and Lahan

Quality . Final Post thflw Live sperm Sperm.
Location| N Volume mortality o abnormality
parameters (ml) (%) (%) (%)
SSM+SEM _ |SSM+SEM |SSM+SEM |SSM+SEM
Overall Mean 532 |84.54+1.78 |52.17+0.28 [66.98+0.08 |4.21+0.05
Location P<0.001 P<0.001 P<0.001 NS
Hill 394 178.04£1.44 [50.58+0.22 |68.42+0.06 |4.26+0.04
Terai 138 [91.054£2.81 |53.77+0.44 |65.54+0.12 |4.16+0.08
Year P<0.0326 NS P<0.001 P<0.001
2017 44  186.84+3.86 |53.02+0.60 [68.56+0.17 |4.37+0.11
2018 66 |84.9843.27 [52.1140.51 [68.56+0.14 |5.30+0.09
2019 348 179.19£1.35 [52.23+0.21 [65.66+0.06 |3.55+0.04
2020 74 187.16£3.12  |51.34+0.48 [65.14+0.14 |3.62+0.09
Seasons NS P<0.011 NS P<0.001
Summer 133 |87.47+4.69 |51.2340.73 |67.14+0.20 |4.85+0.14
Autumn 126 191.04+£4.41 |51.25+0.68 [67.10+0.19 [4.21+0.13
Winter 143 [82.09+4.49 |51.82+0.70 |66.964+0.19 |4.034+0.13
Spring 130 |77.574£4.75 |54.414£0.74 [66.72+0.21 |3.75+0.14
Months NS P<0.0002 NS P<0.0002
January |54  |83.45+£5.32 |54.20+0.82 |66.82+0.23 [4.59+0.15
February |44  |80.88+5.54 |54.25+0.86 [67.11+0.24 |4.534+0.16
March 51 190.69+4.80 [50.94+0.74 [67.09+£0.21 [4.74+0.14
April 29  195.02+6.52 |49.55+1.01 |67.304+0.28 [4.48+0.19
May 56 [102.57£5.55 |48.85+0.86 [67.46+0.24 14.30+0.16
June 39  190.77£5.19  |50.25+0.80 [67.024+0.23 |3.7740.15
July 44  |84.58+£5.92 |51.38+0.92 [67.19+0.26 |3.53+0.17
August |43 |83.43+6.00 |52.41+0.93 [66.91+0.26 |3.67+0.17
September |44 [78.92+4.78  |52.844+0.74 [66.85+0.21 |3.99+0.14
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October |30 |76.14=6.09 |52.42+0.94 |66.7240.26 |4.28+0.18
November |48 |75.66+5.48 |54.91:£0.85 |66.60+0.24 |4.40+0.16
December [50 |72.40+4.44 |54.100.69 |66.68+0.19 |4.270.13
cv 30.39 7.19 1.55 17.75
R squared 0.1 0.24 0.79 0.48

Final Volume and Post thaw mortality

Results of this study revealed that the overall mean final volume of semen was 84.54+1.78
ml in the present study (Table 3). In line with the findings of the present study, According
to NLBO, Poudel et al. (2021), we reported this finding lower than the present study
57.9.2+1.79.

Post-thaw sperm motility: Results of this study showed that the overall mean of post-
thaw motility was 52.17+0.28.The post-thaw motility ranged from 48.85% to 54% with
an average mean of 52.1740.28. during the entire study period. According to NLBO,
Poudel et al. (2022), reported this finding was lower than 48.2+0.25 which is similar to
the present study. Maurya et al. (2003) emphasized that the success of Al depends upon
the effective prolongation of fertile life of spermatozoa under in-vitro conditions and he
reported that the acceptable percentage (40%) of post-thaw sperm motility considered fit
for artificial insemination in buffaloes was maintained up to 60 minutes of incubation in
semen, which was frozen in winter and rainy seasons, whereas semen frozen in spring and
summer seasons could maintain it only up to less than 30 min of post-thaw incubation.
No significant difference between progressive and rapid sperm motility was observed
at different time intervals of incubation across the seasons. Argaman et al. (2007) also
reported a significant reduction in sperm motility during summer. Majic-Balic etal. (2012)
stated that it may be due to more oxidative stress during summer to seminal plasma and
spermatozoa that lead to a decrease in sperm progressive motility, which further leads to
semen quality deterioration.

Live and sperm abnormalities

The overall least square means of live and abnormal spermatozoa percentages were
66.98+0.08 and 4.21+0.05 respectively (Table 3). Effect of location and year was significant
(p<0.05)in live spermatozoa but effect of seasons and months were nonsignificant (p>0.05)
in the case of status of live sperm. The lowest live sperm percentages were observed during
the spring season (Table 3), followed by the summer, autumn, and winter seasons. Salem
et al. (1973) documented lowest live sperm percentage and greatest sperm abnormality
during the spring season which is partly in agreement with the present results. Values of
live sperm were lowest in November and then increased up to April (Table 3). According
to the semen quality control at the NLBO lab, the standard of average live sperms has
been recorded 55% and lowest at 45%, and best at 75% (Annual Technical Report, 2021).
Percentages of abnormal sperm were significantly (p<0.05) in different seasons (Table

3). The sperm abnormalities of 4.85+0.14, 4.214+0.13, 4.03+0.13 and 3.75+0.14 percent
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observed in summer, autumn, winter and spring, respectively.The highest percent
of abnormal spermatozoa were noted in March, January, February, April, October,
November, and December, and the lowest in June-September (Table 3), respectively.
Singh et al. (1992) and Igboeli et al. (1987) also reported higher sperm abnormalities
in winter. Heuer et al. (1987), Bhavsar et al. (1990) and Younis (1996) observed higher
percentage of sperm abnormalities in buffalo bulls during summer season, while Ahmad
et al. (1984) reported it autumn in Nili-Ravi buffalo bulls. The higher sperm abnormalities
during the winter have been related to effect of cold or improper handling during semen
collection (Javed, 2019). Ahmed et al. (1984) observed total abnormalities of 12.68+7.06,
9.83£3.64, 11.48+6.57 and 15.04+6.59 percent in winter, spring, summer and autumn,
respectively (lowest in spring and highest in autumn). Koonjaenak et al. (2007) reported
overall total mean percentages of sperm abnormalities of buffalo bull spermatozoa (13.7
+0.5%) in the rainy season, (12.4 +0.5%) in winter and (10.7 £ 0.5%) in summer. The rate
and pattern of sperm removal seemed to depend particularly on the quality of spermatozoa
(Rao et al., 1980). The maximum allowed limit for bulls is 10 percent for young and 20
percent for older bulls with 18 percent upper limit in all bulls (Lagerlof 1934).

It was also observed that abnormalities of the spermatozoa could occur due to disorder
of the seminiferous tubules or germinal epithelium (Hossain et al., 1990). However, the
sperm concentration did not differ significantly between the groups.

CONCLUSION

The present study provides evidence that the seasons of a collection influenced the semen
volume of Murrah buffalo bulls. During the autumn and spring semen collection is more
profitable than in the other two seasons. The quality of product semen used in Nepal is
good and meets international standards and requirements. The existing breed of buffaloes
bulls for semen production traits would help to scale up the genetic make-up in the hill
and terai buffaloes to produce good progeny.
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ABSTRACT

Goat is a domesticated small ruminant, primarily reared by small farmers for meat
production, across the country. Productivity of goat is often low, which could be related
to several genetic and non-genetic factors. A field study was carried out to characterize,
evaluate and estimate the effect of non-genetic factors on the reproductive performance of
hill goats during December, 2015 to August 2016 in different eco-zones at Rolpa district
of mid-western Nepal. Altogether 482 dams of different age groups were identified for
this study. Reproductive performance were collected based on field monitoring and
measurements within different altitudes of Rolpa district. Least square analysis was
performed using Harvey (1990) computer software package, and means were compared
using DMRT. Results revealed that the mean age of first heat in does (299 days), age at first
kidding (493 days), gestation length (150 days), kidding interval (251 days), postpartum
estrus (91 days), and kidding rates were (1.54 per doe), respectively. Altitude significantly
influenced (P<0.001) along with parity (P<0.05) with respect to age of first heat in does.
Significance difference of of kidding interval (P<0.05) was significantly influenced within
different altitude of goat farming. Similarly, colour and altitude also significantly differed
(P<0.05) with respect to kidding rates of does Thus the results of this study suggest that
the performance of low altitude goat flocks was better than mid and high altitude goat
flocks in Rolpa district in terms of production and reproduction traits. This result could
be attributed to superior genotype along with better management practices followed by
the farmers in Rolpa district.

Keywords: Altitude, Doe, Weaning, Kidding interval, Parity
INTRODUCTION
Nepal is an agricultural country where about 66 percent of its population is involved

in agricultural occupation. Agriculture contributes to around 27.1 percent of the gross
domestic product (GDP) of Nepal, of which, the livestock sector contributes about 11.5
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percent of the total GDP and 25.7 percent of the agricultural GDP (AGDP) as reported
by MOAD (2018). Goat farming is being the most popular means of self-employment
among the youths in the country. Current statistics regarding to goat population indicated
that there are more than 11.64 million of goats in the country (MOAD, 2018). Among the
agricultural commodities, livestock plays an important role in agricultural development
and economic upliftment of the country. Goat farming has been practiced by a large section
of population in rural areas of Nepal. The recent population of goat is about 11.64 million
and total meat contribution was 6.9 thousand metric tonnes per year (MOAD, 2018). The
rate of increment in goat population during last 15 years (2008 to 2018) was reported
3.74 percent per year contributing about 20.1% to the total meat production in the country
(MOAD, 2018). Goats breed in Nepal are quite different with locational difference. There
are gradients of topography, environment and climatic conditions vary from South to North,
and each breed evolved is acclimatized corresponding to each topographical zone (Pradhan
and Gurungl985). In Nepal there are four commonly documented breed of goats as
Chyangra, Sinhal, Khari and Terai goats. Chyangra goats are found in 2400 meters in
high Himalayans, while Sinhal found in high hill ranging 1500-3000 meters from sea
level. Khari are available across the hills of Nepal while Terai goats are available in Terai
region of Nepal. Chyangra (1%), Sinhal (16%), Khari/hill goat (56%) and remaining 27%
are of Terai and other breeds (Pokharel and Neopane, 2008).

MATERIALS AND METHODS

This chapter deals with the site of study, data collection and recording procedures, data
analysis techniques, description of data sets and models used for analyzing the recorded
traits.

Time and Location of the study

This study was carried out from September, 2015 to August 2016 in Rolpa district of mid-
western Nepal. Rolpa covers an area of 1,879 km? with population (2016) of 221,177.
Rolpa is drained southward by the Madi River from a complex of 3,000 to 4,000 meter
ridges about 50 kilometers south of the Dhaulagiri Himalaya (Statoids, 2014). The Rolpa
district lies at the height of 701m to 3639 meters above the sea level. The total area is
189385 hectares out of which 59854.5 hectares of land is used for crop farming, forest
consists 84474 hectares, pasture consists 32698.8 hectare, wild plants and forages 9620.8
hectare and rivers and rocks 1251.9 hectares. The average temperature in Rolpa district
is maximum (31.2 Celsius), minimum (3.6 Celsius) and annual rainfall is 441mm (CBS,
2016).

Sampling procedure and sample size
The datas were collected on the basis of Pocket areas of goats distributed within different
altitude at Rolpa district. The selected high altitude VDCS were (Jaimakshala and
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Pakhapani) followed by mid altitude VDCS (Gairigaun and Libang) and low altitude
VDCS (Masina and Jhenam). The elevations of high, mid and low altitude from the sea
level in Rolpa district are at the range of 3639, 1375 and 701 m respectively. The elevation
of selected areas for this research low, mid and high altitudes were 800-1000, 1200-1400
and 1500-1800 m respectively from the sea level. The two wards were selected from each
VDCS. From each ward at least 40 does with reproductive parameters were recorded.
The reproductive parameters of does were parity, age at first heat (puberty), age at first
kidding, gestation length, kidding interval and post-partum estrus. Within the population,
in each selected site, sampling goats were identified randomly. A data recording format
was developed to collect data and information related to growth performance, reproductive
performance and litter traits of hill goats reared in the study area.

Statistical analysis

Collected data were entered in the computer using MS- Excel and converted into text
documents i.e. Text (MS-DOS). To study the main causes of variation and effects of non-
genetic factors on productive and reproductive traits, as well as to overcome the difficulty
of disproportionate subclass numbers, data were analyzed by least squares procedure
using Harvey, (1990) which is based on least squares technique of variance analysis.
The pair wise comparison of the least square mean comparison was made using DMRT
(Duncan’s Multiple Range Test) (Duncan, 1955) as modified by Kramer (1957).

Models used to analyze the collected data
A fixed effect model given by Handerson (1953) was used to analyze the body weights of
kids at different stages of growth.

Model I (fixed effect model) for dam weight and reproductive traits

Yijklmn= !’L + ai-|_ b] + ck+ dl+ eijklmn
Where, p is the overall mean
a is the effect of i" altitude (i=1,2 and 3)
b.is the effect of j" type of breed (j = 1, 2and3)
¢, is the effect of k™ type of colour (I= 1,2,3and 4)
d, is the effect of parity (k= 1,2,34,5,6,7 and 8)
€ is the random element assumed (error mean) to be normally and independently
distributed among the sampled population.

RESULTS AND DISCUSSION

This chapter describes the study results focusing to the growth performance, morphological
traits, reproductive traits, and litter traits as well as production systems of goats.
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Body weight of does

The mean body weight of doe was 38.26+0.61 as mentioned in below Table (1). The data
were collected and analyzed from one to seven-year-old does. Joshi et al. (2003) reported
that the average body weight of Khari, Khapari and Khabari does were 20-40, 34.4+10.2
and 27.446.6 kg respectively.

Table 1. Least square means for body weight (kg) of does in Rolpa district, Nepal, 2015/16

Factors LS+SE NO Significant Level
Overall 38.26 +0.61 482

Altitude ek
LA 39.40 +£0.72¢ 162

MA 37.55 £0.65% 160

HA 36.81 £0.77° 160

Breed o
Khari 34.73 +0.63° 223

Khapari 39.23 £0.67 180

Khabari 37.80 +£0.82° 79

Colour NS
Black 38.80+0.66 192

Brown 38.02+0.64 183

White 38.87+0.10 41

Mixed 37.33+£0.87 66

Parity otk
1 35.14 £0.45° 189

2 36.27 £0.37° 282

3 43.36 +0.16° 11

Note: **significant at 1% (P<0.01) ***significant at 0.1% (P<0.001), NS-non significant,
LS mean- Least square mean, SE- Standard error of mean. NO is the number of
observations.

Teat length of does

The overall average teat length of goats was 6.19+£1.39 cm. The various factors effecting
the teat length of does are presented in Table (2). Hashan et al. (2010) reported jamunapari
8.5cm £1.5cm long teat length. Fasulkov ef al. (2014) local Bulgarian breed, 2 to 8 years
of age, weighing 45-60 kg. Sixty teats were examined by ultrasonography using a 7.5
MHz linear transducer and the “water bath” technique. Ultrasound measured parameters
were teat canal length and diameter, diameter in the region of Furstenberg’s rosette, widest
teat cistern diameter and teat wall thickness. Ultrasound scans were done during the Ist,
3rd and 5th months of lactation. The experiment revealed the mean teat length of goat to
be 6.75 cm.
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Table 2. Least square means for teat length (cm) of does in Rolpa district, Nepal, 2015/16

Factors LS+SE NO Significant Level
Overall 6.19 £1.39 482

Altitude *
LA 5.76 £1.67° 162

MA 7.03 £1.47° 160

HA 5.79 £1.80° 160

Breed NS
Khari 5.96+1.52 223

Khapari 6.37+1.47 180

Khabari 6.22+1.93 79

Colour ok
Black 5.30 £1.52° 192

Brown 5.43 £1.47° 183

White 8.10 £2.31° 41

Mixed 5.89 £ 1.77%® 66

Parity NS
1 6.37+1.01 189

2 6.03+0.83 282

3 5.13+£1.4 11

Note: * significant at 5% (P<0.05), **significant at 1% (P<0.01), NS-non significant, LS
mean- Least square mean, SE- Standard error of mean. NO is the number of observations.

Udder circumferences of does

The following section describes the detail about the udder circumferences of does
representing Rolpa district. The average udder circumference from one to seven-year-
old does in this study was 29.46+1.43 cm. The various factors affecting the udder
circumference of does are presented in below Table (3). The udder is a very important
gland in reproducing animals and for milk production. Several studies have confirmed
that udder and teat characteristics are important determinants of milk yield and ease
of milking or milking ability in dairy animals (Akpa et al, 2013). Udder and teat
characteristics have been shown to be influenced by several factors such as genotype,
breeding and management systems (Milerski ef al., 2006). Abu et al. (2013) also reported
udder circumference of West African dwarf goats on average 22.60+0.78 cm reared under
semi-intensive and 22.694+0.82cm reared under extensive systems of management. This
result is similar finding with this study.
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Table 3. Least square means for udder circumference (cm) of doe in Rolpa district, Nepal,
2015/16

Factors LS+SE NO Significant Level
Overall 29.46 +1.43 482

Altitude ok
LA 31.90 +1.80° 162

MA 32.76 £1.60° 160

HA 23.74 +£1.93° 160

Breed NS
Khari 29.33+1.52 223

Khapari 29.79+1.67 180

Khabari 29.28+2.05 79

Colour otk
Black 29.92 £1.67° 192

Brown 30.86 £1.60° 183

White 30.88 £2.51° 41

Mixed 2621 +£2.18° 66

Parity NS
1 29.64+1.09 189

2 29.03+0.88 282

3 29.71£1.60 11

Note: ***significant at 0.1% (P<0.001), NS-non significant, LS mean- Least square mean,
SE- Standard error of mean. NO is the number of observations.

Age at first heat on does

This is an important economic trait of goats that determines their productive lifespan.
The overall age at first heat of does was 299.19+0.83 days. Fauque ef al. (2010) studied
reproductive traits of black bengal goats at bangladesh. The good management system
might be the cause to show the early signs of heat in does. The study revealed that the age
at first heat range between 123-294 days. He studied age at first heat in three consecutive
seasons. On first, second and third season the age at first heat in does were recorded as
152.29, 216.16 and 193.2 days respectively. The effects of season and feeding level on
age at first heat were significant (P<0.01) but rearing system did not affect (P>0.05) the
age at first heat. Amin et al. (2000) also observed the age of first heat in randomly bred
Black Bengal goat to be 241.23+15.18 days. The factors effecting age at first heat on does
are presented in below Table (4).

Table 4. Least square analysis of means (days) of first heat in does at Rolpa district, Nepal
2015/2016

Factors LS+SE NO Significant Level
Overall 299.19 +0.83 482

- 148 -



Reproductive Traits of Does

Altitude HHE
LA 288.62+0.39° 162

MA 331.76 £0.35° 160

HA 289.15 £0.42° 160

Breed HHE
Khari 298.54+0.34° 223

Khapari 323.71 £0.37* 180

Khabari 300.01+0.45° 79

Colour NS
Black 297.36+0.36 192

Brown 300.10+0.15 183

White 319.28+0.54 41

Mixed 279.71+ 0.47 66

Parity *

1 316.8 £0.24° 189

2 294.62+0.20° 282

3 292.80+0.88° 11

Note: * significant at 5% (P<0.05), ***significant at 0.1% (P<0.001), NS-non significant,
LS mean- Least square mean, SE- Standard error of mean. NO is the number of

observations.

Age at first kidding

The overall age of first kidding age of hill goats was 493.99+0.81 days as mentioned detail
in below Table (5). This finding is somewhat closely resemblances with the findings of
Joshi et al. (2003) where the author reported that the age at first kidding of Khari, Khapari
and Khabari goats were 478, 577 and 564 days respectively. However, Pandey SR (2009)
reported that the age at first kidding of Khari, Khapari and Khabari goats were 549, 696
and 588 days respectively. The age at first kidding was reported in between 387-693 days
among the various production patterns and goat breeds (Zarkawi and Abu-Saker, 2013).

Table 5. Least square means for age at first kidding (days) of does in Rolpa district, Nepal,

2015/16

Factors LS+SE NO Significant Level
Overall 493.99 +0.81 482

Altitude ok

LA 475.42 £0.38° 162

MA 524.42 +0.342 160

HA 482.11 £0.41° 160

Breed ok

Khari 506.20 +0.33° 223
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Khapari 509.64 +0.36° 180

Khabari 505.55 £0.43° 79

Colour NS
Black 490.64+0.35 192

Brown 499.46+0.34 183

White 512.25+0.53 41

Mixed 471.77+ 0.46 66

Parity NS
1 506.46+0.24 189

2 490.94+0.19 282

3 483.94+0.86 11

Note: **significant at 1% (P<0.01) ***significant at 0.1% (P<0.001), NS-non significant,
LSD-Least significant difference, LS mean- Least square mean, SE- Standard error of
mean. NO is the number of observations.

Gestation length

The overall mean gestation length of hill goat as reflected in this study was 150.04+0.11
days, with the range of 147 to 154 days. This finding was also in agreement with the
results of study conducted by Pokharel and Neopane (2008) in Hill-goats. The various

factors affecting the gestation period of does are presented in below Table (6).

Table 6. Least square means for Gestation Length (days) of does in Rolpa district, Nepal,

2015/16

Factors LS+SE NO Significant Level
Overall 150.04 +0.11 482

Altitude NS
LA 150.12+0.12 162

MA 149.99+0.11 160

HA 150.00+0.14 160

Breed

Khari 149.98+0.11 223 NS
Khapari 150.14+0.12 180

Khabari 149.99+0.14 79

Colour NS
Black 150.12+0.12 192

Brown 149.95+0.15 183

White 150.09+0.18 41

Mixed 149.95+ 0.15 66

Parity NS
1 150.09+0.82 189

2 150+0.06 282
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3 |150+0.29 11 | |
Note: NS-non significant, LS mean- Least square mean, LSD-Least significant difference,
SE- Standard error of mean, NO are the number of observations.

Kidding Interval of does

The overall mean kidding interval was 251.27+0.40 days mentioned detail in Table (7).
However, Pokharel and Neopane (2008) also reported lower kidding interval of central
Terai goats (218+5 days) which was in agreement with the findings of this study. According
to Kamal and Nikhaila (2009) another factor which can lead to long open period is under
nutrition which extends Kidding Interval. The high level of feeding after kidding shortens
the interval from first breeding to conception and thus reduces Kidding Interval. Quality
and quantity of feed have effect on Kidding Interval which seems to be shorter (250 days)
for goats under plenty feed and longer (314 days) for goats under feed shortage. Rolpa
farmers might have supplied good quality feed to does during breeding to conception.
A study done by Alphonsus et al. (2010) in Nigeria found the KI to be 6.9 months (207
days), which is close to 204 days reported by Sodiq (2014) in Indonesia on goat raised
under traditional management.

Table 7. Least square means for kidding interval (days) of does in Rolpa district, Nepal,

2015/16

Factors LS+SE NO Significant Level
Overall 251.27 +0.40 394

Altitude *
LA 247.01 +0.19° 113

MA 259.49 £0.17* 140

HA 247.62 £0.20° 141

Breed NS
Khari 244.23+0.17 178

Khapari 260.31+0.13 151

Khabari 254.57+0.21 65

Colour NS
Black 248.23+0.17 159

Brown 223.71+0.12 142

White 226.45+0.26 37

Mixed 217.01+0.23 56

Parity NS
1 230.40+0.13 106

2 224.62+0.09 279

3 209.10+0.42 9

Note: * significant at 5% (P<0.05), NS-non significant, LS mean- Least square mean,
LSD-Least significant difference, LSD-Least significant difference, SE- Standard error of
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mean. NO is the number of observations.

Postpartum estrus of does

The overall mean post-partum estrus interval of the hilly goat flock was 91.22+0.94
days with the range of 88 to 96 days. The postpartum period is characterized by uterine
involution and restoration of ovarian functions, since both should occur to establish a
new pregnancy. The completion of uterine involution was defined as the day when the
diameter of the uterus returned to the original non-pregnant size as observed during the
normal estrous cycle Postpartum period start from parturition and lasts until uterine
involution is completed and female resumes ovarian activity (Garcia, et al. 2008). The
interval between parturition and the first post-partum estrus is an important trait which
contributes to the productive efficiency of a doe. The involution of the post-partum uterus
was one of the economic important limitations in achieving the goal of suitable kidding
interval. Postpartum estrus period was 77.00+4.04 and 95.33+2.60 days as reported by
Sadat (2014) under semi-intensive production are in close with little difference to the
present study in Kamohri goats (Greyling, 2004).

Table 8. Least square means for postpartum estrus (days) of does in Rolpa district, Nepal,
2015/16

Factors LS£SE NO Significant Level
Overall 91.22 +0.94 482

Altitude NS
LA 89.20+0.44 162

MA 96.44+0.40 160

HA 88.01+0.48 160

Breed NS
Khari 92.83+0.39 223

Khapari 88.62+0.42 180

Khabari 92.19+0.51 79

Colour NS
Black 90.54+0.41 192

Brown 91.35+0.40 183

White 91.27+0.62 41

Mixed 91.70+ 0.54 66

Parity NS
1 89.71+0.28 189

2 95.12+0.23 282

3 88.82+0.10 11

Note: NS-non significant, LS mean- Least square mean, SE- Standard error of mean. NO
is the number of observations.
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Kidding rate of does

The average kidding rates is 1.54+0.16 in this study. Average kidding rate of Rolpa goat
was 1.54+0.16. HMG/N, (1993) had also reported similar value of kidding rate (i.e. 1.47)
of local hill goats. The kidding rate of Khari, Khapari, Khabari breed were 1.4140.15,
1.58+0.17 and 1.59+0.20 respectively. Pandey SR (2009) reported that the kidding rate
of Khari, Khapari, Khabari goats were 1.70, 1.31, 1.44 respectively. However, Neopane
(2000) reported the higher kidding rate of central Terai goat (1.60) and Tamrakar and
Chapagain (2000) also reported similar value of kidding rate of Terai (1.60) and Barbari
Goats (1.63) reared at RARS, Nepalgunj. The detail of kidding rates is presented in below
Table (9).

Table 9. Least square means for kidding rate of does at Rolpa district, Nepal, 2015/16

Factors LS+SE NO Significant Level
Overall 1.54 £0.16 482

Altitude NS
LA 1.55+0.18 162

MA 1.52+0.16 160

HA 1.51+0.17 160

Breed NS
Khari 1.414+0.15 223

Khapari 1.58+0.17 180

Khabari 1.59+0.20 79

Colour *
Black 1.40 £0.17% 192

Brown 1.55 £0.16® 183

White 1.86 £0.232 41

Mixed 1.29 £0.19 66

Parity NS
1 Year 1.52+0.15 56

2 Year 1.55+0.18 88

3 Year 1.59+0.25 6

Note: * significant at 5% (P<0.05), NS-non significant, LSD-Least significant difference,
LS mean- Least square mean, SE- Standard error of mean. NO is the number of
observations.

DISCUSSION

This study was designed to characterize and evaluate the productive and reproductive
performance of hill goat reared under farmers’ condition in Rolpa district of Nepal during
December, 2015 to July 2016. The other objectives were to study the effect of non-genetic
factors like altitude, colour, age, sex, parity etc in relation to the existing goat production
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system. Periodic observations on morphological traits, productive and reproductive
performance were measured and recorded. The high altitudes VDCS were (Jhamksala and
Pakhapani) followed by mid altitude VDCS (Gairigaun and Libang) and finally to low
altitude VDCS (Masina and Jhenam). The elevation of selected high, mid and low altitude
from the sea level in this research is at the range of 3639, 1375, 701 m respectively.
The elevation of selected goat pocket areas for this research at low, mid, high altitudes
were 800-1000, 1200-1400, 1500-1800 m respectively from the sea level. The two wards
were selected from each VDCS. There were three recognized breeds Khari, Khapari
(Khari*Jamunapari) and Khabari (Khari*Barbari). However, Chyangra, Boers and Terai
crosses were also observed in a few numbers. The data of 482 does were collected from
different altitudes of Rolpa districts. Farmers and technicians claimed the selected goats
of being pure Khari, (Khari and Jamunapari) 50% cross breed and (Khari and Barbari)
50% cross breed. However, characterization of such breeds at molecular level was not
carried at Rolpa district. So, it could not be understood so far their DNA level.

Morphological attributes, productive, and reproductive performance were collected
based on field monitoring and measurements. Least square analysis was performed using
Harvey (1990) computer software package. Information on goat production systems were
collected by employing a semi-structured questionnaire and analyzed using SPSS.

The non-genetic factors like altitude, color, sex, season and parity were considered for
morphological and reproductive parameters of does. The overall mean for body weight
of does were 38.26+0.61 kg. Low altitude body weight of does 39.40+0.72 kg were
significantly heavier (P<0.001) than that of mid altitude doe (37.55+0.65 kg) and high
altitude doe (36.81+0.77 kg). Khapari does body weight (39.23+0.67 kg) were significantly
heavier (P<0.01) than that of Khari (34.7340.63 kg) and Khabari (37.80+0.82 kg). Parity
of does also differed significantly (P<0.001) to the body weight of does. The non-genetic
factors like altitude, colour, age, were considered for morphological traits of goats.
The non-genetic factors like altitude, color and parity were considered for reproductive
performance of does.

The overall mean of age at first heat was 299.19 +0.83 days. The age of first heat in mid
altitude (331.76+0.35) days was significantly higher (P<0.001) than that of high altitude
(289.15+0.42) days and low altitude (288.62+0.39) days. The age of first heat in Khari
(298.54+0.34) days was significantly higher (P<0.001) than that of Khapari (323.71+0.37)
days and Khabari (300.01+0.45) days.

The overall mean for age at first kidding of does was 493.99+0.81 days. The age at first
kidding at mid altitude (524.42+0.34) was significantly higher (P<0.001) than that of
low altitude (475.42+0.38) and high altitude (482.1140.41) days respectively. The age at
first kidding for Khari, Khapari and Khabari breeds were 506.20+0.33, 509.64+0.36 and
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505.55+0.43 days respectively. Age at first kidding differed significantly (P<0.001) with
respect to breed.

The overall mean for gestation length was 150+0.11 days. The kidding interval of mid
altitude (251.49+0.17) days was significantly (P<0.05) higher than that of low altitude
(247.01£0.19) days and high altitude (247.62+0.20) days. The mean for post-partum
estrus was 91.22+0.94 days. The overall mean for Kidding rate of does was 1.54+0.16.
The kidding rates of Khapari, Khari and Khabari does were 1.58+0.17, 1.41+0.15 and
1.59+0.20 respectively. Kidding rates differed significantly (P<0.5) with respect to coat
colour of does. The overall mean kidding interval was 251.27+0.40 days. The overall
mean for body length of does were 74.29+0.99 cm. There was differed significantly
(P<0.001) with respect to altitudes. The overall least square mean for heart girth of
does were 74.21+0.66 cm. It differed significantly (P<0.001) within altitude, breed
(P<0.05) and parity (P<0.05). The overall least square mean of wither height of does
were 68.19+1.85 cm. The overall mean for teat length of does were 6.19+1.39 cm. Teat
length differed significantly (P<0.05) with respect to altitude and (P<0.01) within Colour.
The overall mean for udder circumference of does were 29.46+1.43 cm. It also differed
significantly (P<0.001) within altitude and colour. Goat farming was practiced as a
subsistence occupation with three distinct systems of feeding i.e. extensive grazing, stall
feeding, and grazing plus stall feeding supplementing little maize grains and flour as per
availability. Majority of the farmers depended on the community forest as well as on their
own farmland for collecting fodder and forages. Major problems of goat farming in Rolpa
district were occurrence of epidemic disease, lack of veterinary and technical advice,
and attack of wild animal. Thus the results of this study suggest that the performance
of low altitude goat flocks was better than mid and high altitude goat flocks in Rolpa
district in terms of production and reproduction traits. This result could be attributed to
superior genotype along with better management practices followed by the farmers in
Rolpa district.

CONCLUSION

Results revealed that the mean age of first heat in does (299 days), age at first kidding
(493 days), gestation length (150 days), kidding interval (251 days), postpartum estrus
(91 days), and kidding rates were (1.54 per doe), respectively. Altitude significantly
influenced (P<0.001) along with parity (P<0.05) with respect to age of first heat in does.
Significance difference of of kidding interval (P<0.05) was significantly influenced within
different altitude of goat farming. Similarly, colour and altitude also significantly differed
(P<0.05) with respect to kidding rates of does Thus the results of this study suggest that
the performance of low altitude goat flocks was better than mid and high altitude goat
flocks in Rolpa district in terms of production and reproduction traits. This result could be
attributed to superior genotype along with better management practices followed by the

farmers in Rolpa district.
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ABSTRACT

Body condition score (BCS) is a precise method for determining the stored energy reserves
of dairy animals, which are located in the form of subcutaneous fat tissue, indicated
by the animal’s degree of accomplished nutrition, and could be used as a management
and selection tool to improve reproductive performance. The objective of this research
was to investigate and quantify relationships between BCS and milk production, milk
composition, and reproductive performance in Murrah cross buffalo. For this purpose,
a semi-structured questionnaire was created and BCS was calculated using a visual
technique based on a BCS chart. The sampling approach employed was a completely
randomized design. A total of 165 Murrah cross buffaloes from 59 household farms
were used in the study, where 130 milk samples were collected and used to assess the
milk parameters by lacto-scan. Four BCS groups were namely 2.5-2.99, 3.0-3.49, 3.5-
3.99, and 4.0-4.99 where the BCS score was found to grow during the dry period until
calving, then decreased as milk production increased. BCS group (3.5-3.99) had higher
performance during all the lactation periods with a peak milk yield of 11.4 + 1.1 kg.
At the late lactation stage BCS group (3.5-3.99) showed higher values of SNF (9.77),
protein (4.01), and lactose (3.82), followed by BCS groups 4.0-4.49, 3.0-3.49, and 2.5-
2.99. At the early, lactation stages, the BCS group (3.5-3.99) had the highest (P<0.01)
average milk yield of 10.28, 9.50, 9.37 kg, and the BCS group (4- 4.49) had highest
(P<0.01) average fat percent of 9.19, 10.20, and 10.32, respectively. The buffaloes of BCS
group 3.5-3.99 had shorter post-partum estrus (61.14days) (P<0.01), fewer services for
conception (1.30) (P<0.01) and higher first service conception rate (79.87%) (P<0.01).
Similarly, the incidence of associated reproductive disorders such as uterine prolapse,
retained placenta, metritis, and mastitis are lowest in BCS group 3.5-3.99 with values of
7.69%, 3.44%, 3.44%, and 6.89% respectively. It can be concluded that the BCS group
(3.5-3.99) provided the greatest production results in both milk and reproductive function.
For optimal animal lactation and reproductive performance, the nutrition management of
dairy cows should be necessarily monitored using the BCS score.

Keywords: BCS, milk parameters, Reproductive performance, Lactation stages, Chitwan
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INTRODUCTION

The body condition score (BCS) system is a precise, instantaneous, inexpensive and
universally accepted method for determining the stored energy reserves of dairy animals
(Alapati et al., 2010). BCS is assessed in terms of subcutaneous fat cover, muscle
appearance, and apparent skeletal features through subjective visual appraisal and (or)
manual palpation, indicated by the animal’s degree of accomplished nutrition (Momon &
Pruitt, 2016). It gives the visual evaluation of the animal’s body fatreserves thus influencing
the energy balance. It provides the biological relationship between milk production, milk
parameter, and reproductive performance. A computed relationship between BCS and
other parameters facilitates the adoption of the most advantageous control practices to
derive maximum production and maintain better health status (Obese & Tecku, 2019).
The most widely used and traditional method of body condition scoring is by manual
observation and or physical examination of the animal to assess overall body condition
(Edmonson et al., 1989). Animals with higher BCS have early post-partum estrus, better
breeding efficiency, and lower reproductive disturbances (Pryce et al., 2001). During early
lactation, the animal undergoes a negative energy balance as a result of the utilization of
energy reserves for the production of milk; as a result BCS goes on decreasing (Souissi &
Bouraoui, 2020). Various body condition scoring systems have been developed by many
scientists like (Jefferies, 1961) using 0 to 5 scale in ewes,(Lowman et al., 1976) using a
0 to 5 scale in beef cattle and (Earle, 1976) using an eighth-grade system in dairy cows.
(Edmonson et al., 1989) developed a chart for body condition scoring of Holstein dairy
cows on a | to 5 scale using 0.25 increments. Recently, a new BCS system was developed
for Murrah buffalos with a 1-5 scale having 0.5 increments examining eight skeletal
checkpoints that adequately reflected the actual fat reserves (Alapati et al., 2010).

In Nepal, livestock is an important part of the national economy and an important sub-
sector of agriculture. Agriculture contributes 33% of total GDP and the livestock sub-
sector contributes 11 percent to the national GDP, and approximately 27 percent to AGDP
(MOALD, 2019). There are in total 5.30 million populations of buffaloes with annual
milk production of 1,372,905 liters of which 76,112 buffaloes in Chitwan with total
milk production 23,909 liters of annual milk productions (MOALD, 2019). Livestock
creates employment opportunities for unemployed and influence on the upliftment of
rural economy. Buffalo contributes to milk, meat, manure and draught purposes. Murrah
is an important buffalo breed introduced from India for improving indigenous buffalo
production and has major cross breed population of buffaloes in Nepal. BCS is an indicator
for the energy reserve of an animal which influences the productive and reproductive
parameters of the dairy animals. BCS is related to the animal’s puberty, sexual maturity,
fertility, ovulation, overall health of reproductive tracts and calf, milk production and milk
compositions. Body condition score is one of the determining factors for the resumption
of the reproductive performances and occurrence of reproductive disorders after calving.
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Estimation of the body condition of dairy animals and relating it to productive and
reproductive status helps farmers access their overall efficiency of feeding and husbandry
practices of farm animals. BCS system helps to acquire optimum management practices for
better health, production and reproduction of dairy animals. Poor availability of nutrition
during summer season shows higher ovarian inactivity in buffaloes. Poor body condition
score leads to the prolongation of the postpartum anestrus and postpartum reproductive
disorders (Devkota et al., 2012). Murrah cross buffaloes have better reproductive and
productive efficiency than indigenous local buffaloes and has added economic benefits to
farmers. Knowing the impact of income and livelihood of buffaloes farming communities
and future prospective of making buffaloes as major dairy farming animals, there is also
a national policy for cross breeding of high producing murrah buffaloes with indigenous
for the genetic improvement of native buffaloes. This study investigates the nutritional
status of murrah buffalo in terms of BCS and quantifies relationships between BCS, milk
production, milk composition, and reproductive efficiency in murrah crosses buffalo in
Chitwan, Nepal.

MATERIALS AND METHODS

Study Area

The present study was conducted at buffalo farming areas of Bharatpur Metropolitan
City, Chitwan, Nepal, which lies in the tropical zone around 27 degrees 39 minutes and
14 seconds latitude and 84 degrees, 21 minutes and 6 seconds longitude with the altitude
of about 415 m from the sea level. The area has a tropical monsoon climate with high
humidity all through the year. The seasonal environmental fluctuation in chitwan, Nepal
is typical with cold and semi-dry to dry winter, rapidly increasing hot and dry spring, very
hot and rainy monsoon summer and moderate autumn. Annual rainfall and temperatures
range between 13- 690 mm and 15.2°C to 27.6°C respectively and relative humidity
ranges from 52.85 to 86.87 % (Weather 24,2021). The Indian Murrah breed or its crosses
with indigenous breeds make up the majority of the buffalo population in this area. The
main feed supply for buffaloes here is seasonal monsoon fodder during the rainy months
and rice straw hay after October/November.

Sampling Procedure and Data Collection

The sampling approach employed was completely randomized design. For documentation
a pre-tested semi-structured questionnaire was made. The total 165 Murrah cross buffaloes
from 59 household farms were used for the study. Parity (mean + S.E.) of buffaloes was
3.65+1.71 (range: 2 to13). Fifty one buffaloes were of early (0-3 months) lactation stages,
forty three were of mid (4-6 months), thirty six were of late (>7months), and thirty five
were of dry periods (Yadav et al., 2013). Milk samples from 150 buffaloes were taken
from the milking bucket during morning milking and placed in a screw-capped plastic
tube, which was then carried to the laboratory in a cool box to determine the fat, SNF,
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lactose, and protein levels by Lacto-scan (Ultrasonic Milk Analyzer, Milkotronic Ltd.,
Bulgaria) in the laboratory of the National Cattle Research Program (NCRP), Rampur,
Chitwan.

Determination of body condition score (BCS)

The body condition score (BCS) of each buffalo in the study was determined at calving
using a visual technique devised by (Alapati et al., 2010) based on a BCS chart of (1-5)
scale with 0.5 increments analyzing eight skeletal checkpoints. A score of 1 indicates
emaciated, 2 indicates thin, 3 indicates average, 4 indicates fat and 5 indicates obese
condition (Alapati et al., 2010). Based on BCS, the buffaloes were classified into following
four groups, namely 2.5-2.99, 3.0-3.49, 3.5-3.99, 4.0-4.99.

Recording of milk yield, reproductive performance parameters and reproductive
disorders

The data regarding daily milk yield, peak milk yield, calving to first postpartum estrus
interval, number of services per conception, and first service conception rate (%) were
obtained from the records of the farm.

Data entry and analysis

The collected information and data were coded, entered and analyzed by using MS-Excel
and SPSS 16.0 software. Relationship between BCS with present milk yield, peak milk
yield, milk composition, reproductive parameters were assessed using a one-way ANOVA
followed by post Hoc Tukey test. The incidence rate of reproductive disorders and mastitis
in association with BCS were calculated using simple descriptive statistics and mean were
obtained. P value <0.05 was considered to be significant whereas 0.1<P>0.05 considered
to have tendency.

RESULTS

Relationship between BCS with present milk yield and peak milk yield

The current daily milk yield for each lactation stage computed in relation to body
condition score (BCS) groups of 2.5-2.99, 3.0-3.49, 3.5-3.99, and 4.0-4.99 is shown in
Table 1. Buffaloes of BCS group 3.5-3.99 had higher (P < 0.01) present milk yields (kg)
at early, mid and late lactation, followed by buffaloes of BCS group 4.0-4.49, 3.0-3.49
and 2.5-2.99.

Table 1. Relationship between BCS and present milk yield

BCS Present milk yield (kg/day)
No. of | Early lactation | Mid lactation (n=43) | Late lactation
buffalo(n) [(n=51) (n=36)

2.5-2.99 |52 6.9+1.04° 5.9+1.2¢ 5.6+0.9°
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3.0-3.49 |58 8.4+0.6° 7.7+0.9° 7.3+0.5°
3.5-3.99 129 10.3+0.5° 9.5+0.5¢ 9.4+0.8¢
4.0-4.49 |26 8.7+0.4° 8.4+0.2% 7.6+0.4°

Note: a, b, c: values with different superscripts within the column differ significantly (P
<0.05).

Table 2 shows the relationship between BCS and peak milk yield. Buffaloes of BCS
group 3.5-3.99 had higher (P <0.01) peak milk yield followed by buffaloes of BCS group
4.0-4.49, 3.0-3.49 and 2.5-2.99.

Table 2. Relationship between BCS and peak milk yield in test herd

BCS |No. of buffaloes Peak milk yield(kg/day) P-value
2.5-2.99 52 7.4+0.8°
3.0-3.49 58 9.2+0.9°
3.5-3.99 29 11.4+1.1¢ <0.0001
4.0-4.49 26 9.8+0.8°

Note: a, b, c: values with different superscripts within the column differ significantly (P
<0.05).

3.2 Relationship between body condition score (BCS) and milk composition

Milk composition i.e. fat, SNF, lactose, and protein percentages in milk were evaluated
independently for three stages of lactation with respect to BCS groups of 2.5-2.99, 3.0-
3.49, 3.5-3.99, and 4.0-4.99.

3.2.1 Variation in milk composition with respect to BCS at different stage of lactation
Table 3 shows the milk composition with respect to BCS at different stage of lactation.
At all three stages of lactation, the buffaloes of BCS group 4.0-4.49 had the highest (P
< 0.01) milk fat percentages followed by the buffaloes of BCS groups 3.5-3.99, 3.0-
3.49, and 2.5-2.99. Similarly, at all stages of lactation, the buffaloes of BCS 3.5-3.99
had the highest (P<0.01) Solid Not Fat (SNF) percentages followed by the buffaloes of
BCS group 4.0-4.49, 3.0- 3.49, and 2.5-2.99. Lactose and protein percentages in the milk
sample also followed a similar pattern. The buffaloes of BCS 3.5-3.99 had the highest
(P<0.01) lactose percentages followed by the buffaloes of BCS group 4.0-4.49, 3.0- 3.49,
and 2.5-2.99. On overall evaluation, milk fat, SNF, lactose, and protein increased with the
advancement of the lactation stage standing on the same body condition score.

Table 3. Relationship between BCS and milk composition

Early lactation

BCS No. of buffaloes |Fat% |SNF% Lactose% Protein%
2.5-2.99 20 4.80* |7.35° 3.082 3.132
3.0-3.49 19 6.72> |8.35° 3.21° 3.40°
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3.5-3.99 7 7.83% [9.50° 3.46¢ 3.88¢
4.0-4.49 5 9.19¢ |8.65° 3.39¢ 3.69¢
Mid lactation

BCS No. of buffaloes |Fat% |SNF% Lactose% Protein%
2.5-2.99 15 5.88* |7.78° 3222 3212
3.0-3.49 16 7.11° |8.55° 3.392 3.47°
3.5-3.99 6 8.10° |9.74¢ 3.75° 3.97¢
4.0-4.49 6 10.20° |8.83° 3.428 3.72¢
Late lactation

BCS No. of buffaloes |Fat% |SNF% Lactose% Protein%
2.5-2.99 12 6.72* |7.882 3.278 3.328
3.0-3.49 11 7.51° |8.59° 3.45° 3.50°
3.5-3.99 8 8.65¢ 9.77¢ 3.82¢ 4.01¢
4.0-4.49 5 10.32¢ |8.87¢ 3.61¢ 3.764

Note: a, b, ¢, d: values with different superscripts within the column differ significantly
(P<0.05).

3.3. Relationship between body condition score (BCS) and reproductive performance
The reproductive performance of the buffaloes was significantly affected by BCS. Table 4
shows the reproductive performance of buffaloes from various BCS groups. The buffaloes
of BCS group 3.5-3.99 had shorter (P<0.01) calving to first postpartum interval (days),
fewer (P<0.01) services for conception and higher (P<0.01) first service conception rate
as compared to other groups of buffaloes. While summarizing the data, it was shown
that reproductive performance improved as the BCS grew up to 3.99, but then began to
decline.

Table 4. Reproductive performance of buffaloes of various BCS group

Reproductive Parameter BCS
2.5-2.99(3.0-3.49(3.5-3.99/4.0-4.49
(n=52) (n=58) (n=29) (n=26)

Post-partum estrus (days) |82.25° 67.97® 61.142 62.00°

No. of services per|1.5945° 1.30742 1.24422 1.30122

conception

Ist service conception rate|50.6779° 74.0498>  |79.8724° 74.1338°

(%0)

Note: a, b, ¢, d: values with different superscripts within the column differ significantly
(P <0.05).

3.3. Relationship between body condition score (BCS) and reproductive disorders
Table 5 showed that out of 200 buffaloes included in this study, the highest incidence of
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uterine prolapse was observed in the buffaloes with body condition score (BCS) group
2.5-2.99 with 17.3% which was followed by BCS group 4.0-4.49 with 15.38%, 3.0-
3.49 with 10.34%, and 3.5-3.99 with 7.69%. It was showed that highly emaciated and
obsessed buffaloes were prone to uterine prolapse. Buffaloes of BCS group 2.5-2.99 were
the most susceptible to the retained placenta, with 21.15%, followed by BCS group 4.0-
4.49 with 11.53%, BCS group 3.0-3.49 with 6.89%, and BCS group 3.5-3.99 with 3.44
%. Occurrence of metritis, on the other hand, followed a slightly different pattern than
uterine prolapse and retained placenta. Buffaloes with a BCS score of 2.5-2.99 had the
highest prevalence of metritis (25%) followed by BCS groups 3.0-3.49 (13.79%), 4.0-
4.9 (7.39%), and 3.5-3.99 (3.44%). Mastitis had a similar trend to metritis in terms of
occurrence. Buffaloes with a BCS score of 2.5-2.99 had the highest prevalence of mastitis
(26.92%), followed by BCS groups 3.0-3.49 (13.79%), 4.0-4.9 (7.39%), and 3.5-3.99
(6.69%).

Table 5. Association of BCS with various reproductive disorders and mastitis

Disorders BCS
2.5-2.99 (n=52) |3.0-3.49 (n=58) |3 . 5 -3 .9 9(4.0-4.49 (n=26)
(n=29)
Uterine Prolapse [17.3% 10.3 % 7.7% 15.4%
Retained Placenta |21.2% 6.9% 3.4% 11.5%
Metritis 25% 13.8% 3.4% 7.7%
Mastitis 26.9% 8.6% 6.9% 7.7%

DISCUSSION

In this research, the tripod relationship shown between BCS, lactation stages and milk
yield is novel approach. The present study revealed that milk production increased
with BCS up to a score of 3.99 at all stages of lactation, then began to fall. This finding
supported the finding of (Braun et al., 1986), that cows with a BCS 3-3.5 produce more
milk then those with a BCS of 2.5 or less. Similarly,(Domecq et al., 1997) observed that
cows who gained condition during the dry period provided more milk in the first 120
days of lactation and had a faster rate of growth in milk supply.(Alapati et al., 2010)
also showed that lactation yield, 305 day predicted lactation yield, and peak milk yield
increased with increase in BCS up to 3.99. In contrast to this study (Ruegg & Milton,
1995) reported that condition score had no effect on either peak or 305-d milk yields. The
majority of studies have found a favorable link between BCS and milk output (Roche et
al., 2005; Stockdale, 2005), which is similar to the findings of this study. Present research
suggested that BCS of (3.50-3.99) is the most appropriate and highly profitable BCS
range to maintain in term of peak milk yield. It might be because thin or low BCS animal
are more likely to have a higher milk somatic cell count (SCC) and are more prone to
mastitis which drastically reduce the milk production (Berry et al., 2007) similarly low
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BCS animal or severe negative energy balance may be more susceptible to infection
resulting reduced DMI (dry matter intake), poor udder development subsequently reduce
in milk production (Bauman & Bruce Currie, 1980; Collard et al., 2000).

Study suggested that buffaloes of BCS group 4.0-4.49 had the highest milk fat percentages
9.19, 10.20, and 10.32 at early, mid and late stages of lactation respectively followed
by BCS group 3.5-3.99, 3.0- 3.49, and 2.5-2.99. This is consistent with the findings of
(Alapati et al., 2010), who discovered that for every one unit rise in BCS, milk fat percent
increased by 1.8 to 2.0 percent. While (Duchécek et al., 2013) observed that milk fat
content dropped from 4.89 percent at the start of lactation to 3.27 percent in week 7, then
climbed to 4.06 percent in weeks 14 and 16. More the fat reserved in the body more will
be the milk fat percentage, it might be because animals with BCS > 3.5 are subjected
to significant fat mobilization during the transition period, resulting in higher plasma
NEFA to meet the energy demand (Locher et al., 2015). Furthermore, postpartum NEFA
discharge typically exceeds the liver’s energy requirements and oxidation capacities,
resulting in the formation of ketone bodies such as f-hydroxybutyrate and re-esterification
to triglycerides (TG) (Locher et al., 2015) might be excreted via milk. In accordance
with the present finding (Holter et al., 1990; Roche et al., 2007) also found that under
conditioned cow had reduced fat content of milk and it increased with increased in BCS.

Present study revealed that other parameters such as SNF, lactose, and protein were found
to be best established at BCS group 3.50-3.99, with declines occurred above and below
this level. Study on SNF and lactose by (Alapati et al., 2010) also found buffaloes with
BCS group 3.50-3.99 have the highest milk SNF at 6-8 and 16-18 weeks after calving.
In contrast to the current findings (Roche et al., 2005) insist that, BCS at calving had no
significant effect on milk SNF, protein and lactose content of milk.

The findings revealed that the body condition at calving was the most important
determinant in reestablishing ovarian function. Buffaloes of body condition group 3.5-
3.99 had least post-partum estrus period, 61.14 days while the buffaloes of body condition
score 2.5-2.99 had the long post-partum estrus period, 82.25 days. These findings were
in agreement with the finding of (Alapati et al., 2010) but was short than the values of
the present study, who observed that buffaloes of body condition group 3.5-3.99 had least
post-partum estrus period, while the buffaloes of body condition score 2.5-2.99 had the
long post-partum estrus period. (K. Sarjan Rao et al., 2021) reported that buffaloes of
BCS group 3.5 — 3.99 have shown early postpartum estrus which was comparable with
BCS group of 4.0 — 4.49 when compared to BCS groups of 3.0 — 3.49 and 2.5 — 2.99
which were shorter in value but in accordance with the present study. Sakaguchi (2009)
concluded that in a herd of primiparous and multiparous cows, BW loss (percent) or
BCS loss ultimately lead to decline in reproductive performance such as postpartum first
ovulation, estrus, and insemination. Butler (2005) concluded that high levels of NEFA
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and ketones in plasma and increased buildup of triglycerides in the liver during the first
three weeks of lactation might be the causes of failure of ovulation of the first wave
dominant follicle in animal with low BCS.

Present study found that number of service per conception decrease with the increase
in BCS of buffaloes till 3.99 but decline above it which are low in 3.5-3.99 and high in
2.5-2.99. This finding was similar to the finding of (Alapati et al., 2010) but value was
greater than the value of present study, he observed that service per conception is low in
3.5-3.99 and high in 2.5-2.99. The reason behind high number of service per conception
in buffaloes with low BCS might be related to prolonged non-ovulatory interval (Lopez-
Gatius et al., 2003). However, (Montiel-Olguin et al., 2019) study on small scale dairy
system found that first lactation cows with BCS <3.0 at calving and second lactation cows
with BCS <2.5 at calving had greater first service conception rates this might be due to
different management factors in small scale system while our study includes both large
and small scale dairy system.

The results suggest that buffaloes in the body condition group 3.5-3.99 have the best
reproductive performance based on first service conception rate while buffaloes in the
body condition group 2.5-2.99 have the poor. These findings were in agreement with the
reports of (Alapatietal., 2010) who observed the same but the value was lesser than present
finding. (K. Sarjan Rao et al., 2021) also found that murrah buffaloes with BCS group 3.5-
3.99 had the highest breeding efficiency 88.32 % while BCS group 2.5-2.99 had lowest
breeding efficiency 67.70. It might be because decrease in BCS creates a NEB which
limits dominant follicle growth and estradiol production through decreases in circulating
insulin, IGF-1, and LH pulses leads to reduction in reproductive performance(Butler,
2000, 2005; Chagas et al., 2007).

According to present research, too obese (4.0-4.49) and too thin (2.5-2.99) buffaloes
are more susceptible to uterine prolapse and retained placenta. It may be due to obesity
leading to poor calcium mobilization in the blood and ultimately lead to suppression of
uterine contraction and then expulsion of placenta (Zhang et al., 2019). But (Qu et al.,
2014) found that the retained placenta cows had lower BCS than the healthy or cows
that developed other disease in early lactation. Present study found that the incidence
of metritis and mastitis decreases with increasing BCS until 3.99, it increases after that.
(Domecq et al., 1997) reported that poor body condition score is positively related with
retained placenta, metritis, lameness, milk fever, and twins and was negatively related to
dystocia and displaced abomasum which support the present study. Similarly (Schopke
et al., 2013) suggested that under conditioned and over conditioned, cows were seemed
to had the higher incidence of disorders and disease. In accordance to present finding
increased BCS at calving was associated with reduced somatic cell score (SCS) and
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subclinical mastitis (Berry et al., 2007). Kadivar et al. (2014) reported that cows with
clinical endometritis had significantly lower body condition score (BCS) than normal
cows at all weeks pre- and post-calving which supported present study. (D. Claire Wathes,
2009) found that cows in lower BCS have severe negative energy balance and poor
immune response lead to various diseases and disorder which affect the productivity.

CONCLUSION

BCS is easy to measure and could be used both for improving management practices
and in a breeding program. Although result shows that obese animal has high fat% in
their milk it is good to maintain BCS at 3.50-3.99 since all other parameter i.e SNF,
lactose and protein are found to be best established in this BCS group. From the point
of daily milk yield and peak milk yield also suggested that BCS of (3.50-3.99) is the
most appropriate and highly profitable. Study shows that too obese and too thin buffalo
are highly prone to various disorders like uterine prolapse, retained placenta, metritis
and mastitis which directly or indirectly hamper the milk and reproductive function of
buffalo. The optimum reproductive performance indicators were found best established
in (3.5-3.99) BCS group for post-partum estrus, first service and conception rate. Thus
the present study suggests that a BCS of (3.50-3.99) was ideal or standard score for better
reproductive and productive performance of Murrah cross buffalo in Nepal and hence the
feeding management should be done in such a way that the buffaloes maintain BCS Score
at (3.50-3.99) at the time of calving for better performance.
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ABSTRACT

This study aimed to compare the growth and survival of Nile tilapia (Oreochromis
niloticus) fed with three different feed types: homemade feed (control), commercial feed,
and earthworm-enriched feed. A total of 135 Nile tilapia with an average weight of 6.2
g and length of 6.5 cm were stocked in 9 hapas, with 15 fish per hapa. The fish were
reared for 62 days, and growth performance, survival rate, and feed conversion ratio
(FCR) were measured. The results showed that the final average weight and length of
Nile tilapia fed with earthworm-enriched feed were higher than those fed with homemade
and commercial feed. The highest mean weight gain (18.45 g) and mean length gain (4.7
cm) were observed in Nile tilapia fed with earthworm-enriched feed (T3R1). The FCR of
Nile tilapia fed with earthworm-enriched feed (1.65) was lower than that of the other two
groups. Moreover, the survival rate of Nile tilapia fed with earthworm-enriched feed was
100%, while the survival rate of Nile tilapia fed with homemade and commercial feed was
93.3% and 66.7%, respectively. In conclusion, earthworm-enriched feed showed superior
performance in terms of growth and survival rate of Nile tilapia. This feed type can be
considered as a potential alternative to the traditional homemade and commercial feed in
the aquaculture industry. Further studies on the economic feasibility of using earthworm-
enriched feed for Nile tilapia are recommended.

Keywords: Nile Tilapia, Feed types, Growth, Survival
INTRODUCTION

Nile Tilapia (Oreochromis niloticus) is a popular and economically important fish species
that is widely cultured in many parts of the world (FAO, 2021). The growth and survival
of Nile Tilapia are influenced by a variety of factors, including water quality, temperature,
stocking density, and feed type (Tacon and Metian, 2015). Feed is a crucial factor in
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tilapia production, as it accounts for a significant portion of the production costs and can
have a major impact on fish growth and health (Kumar et al., 2019).

In recent years, there has been a growing interest in the use of alternative feed ingredients
to reduce production costs and improve the sustainability of tilapia farming (Bureau et
al., 2019). Homemade feed, commercial feed, and earthworm-enriched feed are three
types of feeds that have been used in tilapia farming with varying degrees of success
(Kengkamon and Kengkamon, 2015). Homemade feed is typically composed of locally
available ingredients such as grains, vegetables, and fishmeal, and is often used by small-
scale farmers due to its low cost (Kumar et al., 2019). Commercial feed, on the other
hand, is a standardized feed that is formulated with specific nutritional requirements for
tilapia, but can be relatively expensive (Tacon and Metian, 2015). Earthworm-enriched
feed is a type of homemade feed that has been enriched with earthworms, which are a
good source of protein and other essential nutrients for tilapia (Ayebo et al., 2014).

Several studies have investigated the effects of different feed types on the growth and
survival of Nile Tilapia, with varying results (Kengkamon and Kengkamon, 2015; Kumar
et al., 2019; Lin et al., 2020). Some studies have shown that homemade feed can be
as effective as commercial feed in promoting growth and survival, while others have
found that commercial feed is superior (Kumar et al., 2019; Lin et al., 2020). Similarly,
earthworm-enriched feed has been reported to improve tilapia growth and survival in
some studies, but not in others (Ayebo et al., 2014; Kengkamon and Kengkamon, 2015).

The objective of this is to compare the growth and survival of Nile Tilapia fed with three
different feed types: homemade feed, commercial feed, and earthworm-enriched feed in
the local environment of Chitwan, Nepal.

MATERIALS AND METHODS

The study was conducted at the Fish Farm of Agriculture and Forestry University,
Chitwan, Nepal from September to November 2022.

Experimental Design

A completely randomized design (CRD) was followed in this study. There were three
treatments: commercial feed, homemade feed (rice bran and mustard oil cake in a 1:1
ratio), and earthworm-enriched homemade feed. Each treatment was replicated three
times. Nine hapas, each measuring 0.5 m x 0.5 m x 0.8 m, were suspended in a cemented
pond measuring 5 m x 5 m x 1.5 m to stock the fish. Fifteen fish were stocked in each
hapa.

Feed Preparation and analysis
Commercial feed was obtained from a local feed mill. Homemade feed was prepared
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using rice bran and mustard oil cake in a 1:1 ratio. Earthworm-enriched homemade feed
was prepared by crushing fully grown earthworms of approximately 80 g, which were
collected, washed, and cleaned using blotting paper. They were sacrificed by introducing
them to boiling water and squashed using a mortar and pestle. The following ingredients
were added and mixed well: milk powder (60 g), corn flour (20 g), eggs (70 g), agar
powder (4 g) as a binding agent, turmeric, pepper, and cumin powder (each of 0.5 g) and
garlic paste (1 g) as antibiotics, cod liver oil (3.5 ml), and vitamin mixture of B and E
(each of 1 g). The mixture was kept under refrigeration for 12 hours in a semi-solid form.
It was then squeezed over a polythene sheet and dried at room temperature for 48 hours.
The dried nodules were crushed into small pellets, which were sun-dried to avoid fungal
infection. The pellets were weighed, stored in bottles, and used as needed. Earthworm-
enriched homemade feed was finally prepared mixing with rice bran and mustard oil cake
(Rice bran: Mustard Oil Cake: Earth worm powder =50:45:5).

Proximate analysis was conducted at the Nutrition Laboratory of the Faculty of Animal
Science, Veterinary Science, and Fisheries (FAVF) at the Agriculture and Forestry
University. The analysis included determining the crude protein (CP), crude fat (CF),
crude fiber (CF), and ash content of the homemade feed (control), commercial feed, and
earthworm-enriched feed used in the study.

Feeding and Water Quality Monitoring

Feeding was done twice a day, at 8-9 am and 3-4 pm, at a rate of 5% of the fish’s body
weight. Water quality was monitored twice a day, at 6-7 am and 2-3 pm. Water quality
parameters, including dissolved oxygen (DO), pH, and temperature, were recorded.

Sampling and Data Analysis

Sampling was done four times during the study period. Growth performance was
evaluated based on the final weight, weight gain, specific growth rate, and survival rate.
Statistical analysis was done using one-way ANOVA, and the results were interpreted at
a significance level of p < 0.05.

RESULTS

Proximate analysis of feeds

The results of the proximate analysis of three feed types showed that earthworm enriched
feed has a crude protein of 25.2% followed by 24.6% in commercial feed and 23.1% in
the homemade feed (Table 1).

Table 1. Proximate analysis of feed types used in the study
Parameter Homemade feed |Commercial feed |Earthworm
enriched feed
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Moisture (%) 10.5 9.8 10.1
Crude protein (%) 23.1 24.6 25.2
Crude fat (%) 53 6.2 7.1
Crude fiber (%) 4.6 4.1 4.8
Ash (%) 7.2 6.5 7.0
Nitrogen-free extract (%) |49.8 49.3 45.8

Water quality parameters

The temperature ranged from 20.2 to 35.3°C with an average of 24.4+3.07°C during the
early morning hours (6-7 am) and from 24.6 to 35.3°C with an average of 28.6443.24°C
during the afternoon (2-3 pm). The DO levels ranged from 4.3 to 6.16 mg/L with an
average of 5.244+0.52 mg/L during the early morning hours and from 4.7 to 6.2 mg/L with
an average of 5.53+0.39 mg/L during the afternoon. The pH ranged from 8.01 to 8.3 with
an average of 8.13 during the early morning hours and from 8.09 to 8.84 with an average
of 8.47 during the afternoon.

The temperature, DO, and pH values were within the acceptable range for tilapia culture.
The average DO values were higher than the minimum DO requirement of 4.0 mg/L for
tilapia, indicating adequate oxygen supply in the water. The pH values were also within
the optimal range of 7.0-9.0 for tilapia culture (Table 1). The monitoring of water quality
parameters ensured similar conditions in all hapas and minimized their impact on the
growth and survival of fish.

Table 2. Daily water quality parameters recorded at the morning and afternoon

Parameter Unit Time Average£SD Range
Temperature °C 6 -7 am 24.4+3.07 20.2-31.6
2-3 pm 28.64+3.24 24.6-35.3
DO mg/L 6 -7 am 5.2440.52 4.3-6.16
2-3 pm 5.53+0.39 4.7-6.2
pH - 6 -7 am 8.13 8.01-8.3
2 -3 pm 8.47 8.09-8.84

FISH GROWTH AND SURVIVAL PARAMETERS

Stocking weight and length

The average stocking weight was similar in all three treatments, ranging from 5.91 g/
fish to 6.66 g/fish. The average stocking length also showed no significant differences,
ranging from 6.3 cm to 6.7 cm (Table 3).
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Final weight and length

The final average weight and length were highest in the earthworm-enriched feed group,
followed by the commercial feed group and then the homemade feed group. The highest
final average weight was recorded in the T3R2 treatment (24.89 g/fish), while the lowest
was in the TIR1 treatment (22.21 g/fish). The highest final average length was also
recorded in the T3R2 treatment (10.9 cm), while the lowest was in the TIR3 treatment
(9.8 cm).

Mean weight gain and length gain

The mean weight gain was highest in the earthworm enriched feed group (T3), with a
mean value of 18.23 g, followed by the commercial feed group and then the homemade
feed group. The highest mean weight gain was recorded in the T3R2 treatment (18.45
g), while the lowest was in the TIR3 treatment (12.13 g). The mean length gain was
also highest in the earthworm-enriched feed group (T3), with a mean value of 4.2 cm,
followed by the commercial feed group and then the homemade feed group (Table 3).

Feed conversion ratio (FCR)

The FCR was lowest in the earthworm-enriched feed group (T3), with a mean value
of 1.65, indicating that the fish were able to convert the feed into body weight more
efficiently when fed earthworms. The FCR values for the homemade and commercial
feeds were 1.79 and 2.15 respectively (Table 3).

Specific Growth Rate (SGR)

The earthworm-enriched feed treatment showed the highest SGR (2.29%), followed by
the homemade feed treatment (2.21%) and the commercial feed treatment (1.97%) (Table
3).

Survival rate
The survival rate was highest in the T1 and T3, ranging from 93.3-100%, while that of T2
ranges from 66.7-100% (Table 3).

Table 3. Growth and yields of fish during the study period

Homemade feed (control) Commercial feed Earthworm enriched feed
Parameters
TIR1 |TIR2 |TIR3 |T2R1 |T2R2 |T2R3 |T3R1 |T3R2 |T3R3
Average stocking
weight (¢/fish) 6.41 5.91 6.2 6.53 7.16 |5.83 622 |6.66 6.18
Averagestocking | 7 \g s 165 |66 |68 |63 |64 |67 |64
length (cm)
Stocking No. (fish/ | 5 15 15 15 15 |15 15 15 15
hapa)
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Total stocking

. 96.15 |88.65 |93 97.95 [107.4 |8745 (933 (999 |92.7
weight (g)

Finalaverage ), 5337 11833 |2136 |2028 |18.82 [24.67 [24.80 |19.49
weight (g/fish)

Finalaverage | )¢ 107 |gg 107|105 |99 1.1 109 (9.9
length (cm)

Harvest No. (fish/ |, 5 15 14 15 15 10 15 15 14
hapa)

Total harvested
weight (g)

Feed consumed (g) |551.8 |551.8 |551.8 |551.8 |551.8 |551.8 |[551.8 |[551.8 |[551.8

333.1 |350.5 |256.6 |320.4 |304.2 |188.2 |370.5 |373.3 |272.8

Feed Conversion
Ratio (FCR)
Mean weight gain
(2)

Mean length gain

(2

Specific Growth
Rate (%)

1.65 1.57 2.15 1.72 1.81 |2.93 1.48 1.47 2.02

15.8 1746 |12.13 [14.83 |13.12 |12.99 |18.45 |18.23 |13.31

4.1 4.1 3.3 4.1 3.7 3.6 4.7 4.2 35

1.93 2.21 1.8 1.91 1.97 195 229 (221 1.91

Survival rate (%) |100 100 933 100 100 66.7 100 100 933

Overall, the earthworm-enriched feed (T3) showed the highest final weight and length,
mean weight gain, and survival rate, as well as the lowest FCR, indicating that this feed
may be a more effective diet for tilapia farming. The use of earthworms in the feed may
have provided a higher nutrient content and improved palatability for the fish, leading to
better growth rates and feed conversion efficiency. However, more research is needed to
confirm these findings and to investigate the economic feasibility of using earthworms in
tilapia feed.

DISCUSSION

This study preliminarily indicated that the earthworm enriched feed will have a positive
effect in the growth performance, feed conversion ratio (FCR), and survival rate of Nile
Tilapia compared to commercial and homemade feed. The positive effects of earthworm
meal on fish growth and health were found in other studies as well (Wang et al., 2020).
Earthworm meal can be used in place of fish meal in the diet of Indian major carp,
improving growth performance and FCR (Kumar et al., 2019). Adding earthworms to the
diet of Rohu significantly improved their feed efficiency, weight gain, and specific growth
rate (Chakraborty et al., 2019).

The better performance of earthworm enriched feed is due to the high protein and lipid
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content of earthworms, the higher AWG and SGR found in the earthworm-enriched feed
group can be attributed to this. Essential amino acids, which are necessary for protein
synthesis and growth, are abundant in earthworms. Furthermore, earthworms are rich in
unsaturated fatty acids, which are necessary for preserving cellular function and enhancing
fish health. Our findings concur with those of Chakraborty et al. (2019), who found that
adding earthworms to the diet of rohu significantly increased weight gain, specific growth
rate, and feed efficiency.

Our findings revealed that the earthworm-enriched feed had a lower FCR than the
commercial and homemade feeds. This result is in line with earlier studies that examined
the impact of earthworms on FCR. For instance, according to Uddin et al. (2020), the
addition of earthworms to feed improved the FCR in silver barbs significantly. However,
the FCR found in our study was higher than that found in Indian major carp fed earthworm
meal by Kumar et al. (2019). This discrepancy might be explained by variations in the
types of fish used, their ages, and the feeding schedules employed in the two studies.

The survival rate seen in the earthworm-enriched feed group was significantly higher
compared to the commercial feed group but was not significantly different from the
homemade feed group. Our results are in line with those of Chakraborty et al. (2019), who
found that rohu-fed earthworms had a higher survival rate than those fed conventional
feeds. Additionally, we compared the growth performance, FCR, and survival rate of fish
fed both homemade and commercial feeds. Fish-fed commercial feed had higher AWG
and SGR values than fish-fed homemade feed. This finding is in line with earlier research
that revealed the favorable effects of commercial feeds on fish growth and health (Ogunji
et al., 2021; Wang et al., 2021).

In contrast, some studies have reported conflicting results regarding the use of earthworms
in fish feed. For instance, a study by Gunasekera et al. (2015) evaluated the effect of
earthworm meal in fish feed on the growth performance of Indian major carp. The study
found that the inclusion of earthworm meal in fish feed did not significantly improve
the growth performance of fish. Similarly, a study by Hussain et al. (2018) reported that
the inclusion of earthworms in fish feed did not have a significant effect on the growth
performance of Catla catla. These conflicting results may be due to differences in the
type of fish species, feeding regimes, and the level of inclusion of earthworms in fish
feed. Therefore, further research is needed to determine the optimal level of inclusion of
earthworms in fish feed and its effects on different fish species.

CONCLUSION

In conclusion, our study showed that the inclusion of earthworms in fish feed can enhance
tilapia survival and growth. The earthworm-enriched feed can be a cost-effective and
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sustainable alternative feed source for tilapia production. However, more research is
needed to determine the ideal proportion of earthworms to include in fish feed and their
effect by species. Overall, the sustainability and effectiveness of aquaculture systems may
be increased by using earthworms as fish feed.

ACKNOWLEDGMENT

We would like to thank Ajit Acharya, Ashish Shrestha, Yubraj Neupane and staff of the
Department of Aquaculture, AFU for their assistance and cooperation during the research
work.

REFERENCES

1. Ayebo, A.D., Owusu-Frimpong, M., & Sampson, E. (2014). Growth performance and
haematological responses of Nile tilapia, Oreochromis niloticus, fed earthworm meal-based diets.
Journal of Fisheries and Aquatic Science, 9(4), 237-246. https://doi.org/10.3923/jfas.2014.237.246

2. Bureau, D.P., Harris, A.M., Cho, C.Y., & Watanabe, T. (2019). Effects of replacing fish meal with soy
protein concentrate or poultry by-product meal on growth performance, nutrient utilization efficiency
and immune responses in rainbow trout, Oncorhynchus mykiss. Aquaculture, 304(1-4), 85-92.
https://doi.org/10.1016/j.aquaculture.2010.03.013

3. Food and Agriculture Organization of the United Nations (FAO). (2021). Oreochromis niloticus.
FAO Fisheries and Aquaculture Department. http://www.fao.org/fishery/culturedspecies/
Oreochromis_niloticus/en

4. Kengkamon, P., & Kengkamon, T. (2015). Earthworm meal as a fishmeal substitute in tilapia feed:
Growth performance, nutrient digestibility, and apparent net protein utilization. Turkish Journal of
Fisheries and Aquatic Sciences, 15(3), 617-625. https://doi.org/10.4194/1303-2712-v15 3 18

5. Kumar, V., Sinha, A.K., Makkar, H.P.S., & De Boeck, G. (2019). Effect of commercial and
homemade feeds on growth, feed utilization, and body composition of Nile tilapia (Oreochromis
niloticus). Aquaculture International, 27(6), 1899-1910. https://doi.org/10.1007/s10499-019-00403-6

6. Lin, Y.T., Liao, I.C., & Chen, J.C. (2020). Comparative evaluation of homemade feed and
commercial feed on growth performance and survival in juvenile Nile tilapia (Oreochromis
niloticus). Animal Bioscience, 33(3), 386-393. https://doi.org/10.5713/ab.19.0615

7. Chakraborty, S. B., Das, P., & Ghosh, K. (2019). Effects of earthworm inclusion in the diet on
growth and nutrient utilization of rohu, Labeo rohita (Hamilton, 1822) fingerlings. Aquaculture
Reports, 16, 100220.

8. Gunasekera, R.M., Shim, K.F., Wahab, M.A. and Alias, A., 2015. Replacement of fishmeal with
earthworm meal in the diets of Indian major carp, Labeo rohita: growth performance, digestibility
and nutrient retention. Aquaculture Research, 46(8), pp.1877-1886.

9. Hussain, M.G., Kabir, M.H., Khair, A. and Nowsad, A.A.K.M., 2018. Effects of using earthworm
meal (Eisenia fetida) as a protein source in formulated diets on growth performance, nutrient
utilization, and economic benefit of Catla catla fingerlings. Journal of Aquaculture Research and
Development, 9(1), pp.1-7.

10. Kumar, V., Makkar, H. P. S., & Becker, K. (2019). Effect of partial replacement of fish meal with
earthworm meal (Lampito mauritii) on the growth performance and feed utilization of Indian major
carp, Catla catla (Hamilton, 1822) fingerlings. Aquaculture Research, 50(1), 143-151.

11. Ogunji, J. O., Adebayo-Tayo, B. C., & Olayemi, F. O. (2021). Growth, body composition and
digestive enzymes activity of Clarias gariepinus juveniles fed varying levels of earthworm meal.

- 177 -



Nepalese Vet. ]. 38

12.

13.

14.

Aquaculture International, 29(1), 23-34.

Uddin, M. J., Azam, M. S., Alam, M. S., & Mahmud, S. (2020). Growth, survival and feed utilization
of silver barb (Puntius gonionotus Bleeker) fed with earthworm meal (Eisenia fetida) based diets.
International Journal of Fisheries and Aquatic Studies, 8(5), 66-70.

Wang, J., Wu, T., Wei, L., Li, X, Li, Y., Li, X., ... & Liu, H. (2020). The effects of replacing fish meal
with earthworm meal on growth, immunity, and disease resistance of grass carp (Ctenopharyngodon
idellus). Aquaculture, 526, 735429.

Wang, W., Chen, J., Xu, W., Liu, S., & Yan, Q. (2021). Effects of dietary supplementation with
earthworm (Eisenia fetida) meal on growth performance, body composition, digestive and

absorptive enzyme activities, and immune response of juvenile Jian carp (Cyprinus carpio var. Jian).
Aquaculture Research, 52(4), 1772-1781.

- 178 -



Egg Quality Parameters and Hatchability of Sakini

Study on External Egg Quality Parameters and Hatchability of Sakini
Breed in Swine and Avian Research Program, Lalitpur, Nepal

M. Dahal ", N. Yadav ? and P. Tamang’

''Swine and Avian Research Program, Nepal Agricultural Research Council, Khumaltar
Lalitpur
2 Himalayan College of Agricultural Sciences and Technology, Kirtipur, Kathmandu

*Corresponding author: dr.maheshwardahal@gmail.com

ABSTRACT

Eggs are an important and convenient source of protein for those living in rural regions.
In addition, eggs from local hens are popular and traded for a fair price. As a result,
the primary goal of this study was to evaluate egg laying and egg quality parameters in
Sakini (Gallus gallus domesticus) from Nepal in order to better understand the chicken's
reproductive fitness and the relationship between the parameters. For this, a total of 120
eggs from different weeks (30 from each week) weretaken as a sample. The egg sample
was collected from the birds of different ages i.e. 43", 48" 56™ and 57" weeks. These
chickens were raised in the same environment and management conditions at Swine and
Avian Research Program (SARP), Khumaltar. Eggs were candled during incubation, i.e.,
on the 18th day. A strong light was held under the eggs to observe their fertility during
candling of eggs. External egg quality parameters like Egg weight, Egg length, Egg
breadth, Shape index and Egg color weremeasured. Fertility and hatchability percentages
were calculated. The findings have shown that the highest fertility rate was observed for
the 48.47 £0.71 gm egg weight groupi.e., 80 %. However, the highest overall hatchability
was observed in the 48.73+0.68 gm egg weight group which is 70 %. On the basis of their
shape index, there is significantly highest (P<0.01) fertility rate was observed in the 67.26
+0.56 group that is 70 %.

Keywords: Sakini, Egg weight, Fertility, Hatchability, Shape index
INTRODUCTION

Nepal’s most significant economic sector is agriculture. As a result, the agricultural
sector’s development is essential to the nation’s economic progress. Agriculture is the
main product, and it feeds over 65 percent of the population (Kattel, 2016). Agriculture
is incomplete without livestock, which includes poultry. Around the world, poultry
farming is a large and diverse element of agriculture (Neupane et al., 2019) One of
Nepal’s fastest-growing animal businesses is poultry raising. It contributes significantly
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to the contemporary Nepalese economy, contributing for 9% of the country’s agricultural
GDP and 17.4% of total meat production (DLS, 2018). The poultry industryis separated
into two sub-sectors: modern and traditional. Each has its unique characteristics that
distinguish them in terms of their contribution to national food security (Ekue et al.,
2002). The percentage of backyard chicken (indigenous) production in overall poultry
output is around 50%, and this tendency is expected to continue (DLS, 2018). Indigenous
chicken has a major socio-economic purpose in rural areas by supplying animal protein,
additional financial earnings, and religious concerns. The Sakini chicken is Nepal’s main
indigenous breed. It may be found in all agro-ecological zonesand is widely dispersed
across the country.

Sakini chickens are well-known as a good backyard poultry breed for resource-poor
environments where they are grown using a traditional scavenging management style
(Sapkota et al., 2020). They are dual- purpose breeds with a small body size, colorful
plumage and a reputation for exceptional meat and egg production.(Gorkhali et al.,
2021). Because of their flavor, taste, and nutrition, consumers prefer local chicken
products (Markos, Belay and Astatkie, 2017).Most importantly, they are renowned for
their exceptional adaptability in terms of disease resistance and other difficult climatic
circumstances. Local chickens, on the other hand, do poorly in terms of development rate
(and hence meat output) and egg production. When compared to enhanced commercial
broiler or layer birds, most of them are modest adult size and produce little eggs, yet
they are appreciated for their broodiness and mothering skills.(Sapkota et al., 2017)
Despite their important responsibilities, their poor egg and meat production masks
their importance to improving their owners’ living conditions and contributing to rural
development (Markos, Belay and Astatkie, 2017). The significance of egg shell quality has
been widely known, since the challenges associated with egg processing and marketing
demand that it be taken seriously. Hence, the present study was designed to improve the
external and internal egg qualitytraits of different age of Sakini chicken.

However, there has been relatively little research on the evaluation of indigenous chicken
egg quality features. This research will help to assure increased chicken production,
long-term usage, and protection of indigenous chicken genetic resources in order to
meet the growing demand for chickenproducts. The main objectives of this study were to
determine the egg production and egg qualityof Sakini chicken, to determine the weekly
age-wise hatchability and also to know theinfluence of external egg quality traits such as
egg weight, egg color, shape index and surface area on hatching performance. Certain
limitations were there like internal egg quality traits such as yolk weight, yolk height, yolk
diameter, albumen weight, albumenheight, albumen diameter couldn’t be measured. The
egg quality protein which plays important role in provision of nutrient for the developing
embryo could not be estimatedalso due to the disease outbreak, the age wise data could
not be collected.Sapkota et al., (2020) conducted an experiment to improve the genetic
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potential in the egg quality traits of indigenous Sakini chicken by different generation
of selection andreported that the egg quality traits of Sakini chickens vary significantly
(p<0.001) withthe generation of selection.

The differences in the egg length and weight were not significant for different generations.
Shape index was significantly differed with respectto the generation of selection. Baskota
etal., (2021) studied egg quality in different lines of New Hampshire and Giriraja chicken
and the results of this investigation revealed that genotype andrespective lines had a
substantial impact on egg fertility and hatchability. For genotypes, there was substantial
(P<0.05) variance in fertility but no significant variation in hatchability. However, there
were substantial differences across lines in terms of fecundity and hatchability. In the
instance of egg weight, no significant (P<0.05) variation was found for genotype, while
substantial variance was found for lines comparison. For analyzing the genotypeand line
influence, several external egg qualities were measured such as egg length, eggdiameter,
shape index, and shell thickness were evaluated. Both genotype and bird lines had a
significant (P<0.05) influence on all of these exterior egg quality measures.

MATERIALS AND METHODS

Study period and site

The study was carried out under Swine and Avian Research Program (SARP) divisionat
NARGC, Lalitpur, Nepal during the month of April-May 2021. The poultry unit at SARP
lies at a mean elevation of about 1350 masl. Yearly average temperature in the Khumaltar
is 15-20°C and receives yearly average rainfall of 2000-2400 mm.

Experimental birds and their management
Indigenous sakini chicken was reared in deep litter pens and fed conventional starter,
grower and layer ration. A lighting schedule of 16 h/day was applied during laying
period. Standard procedure with respect to preventive vaccination and medication were
followed during the study period. Altogether 120 eggs were evaluated and the eggs of
43,48,56 and 57 weeks were taken as sample.

Measurement of external egg parameters
The individual egg was weighed using digital balance to the nearest of 0.00 gm accuracy.
The length (L) and breadth (B) of egg were measured with the help of digital Vernier
calipers (Figure 78) and shape index was calculated as the ratio of breadth to length times
100 as suggested by (Anderson et al., 2004).

Calculation of Fertility & Hatchability
Candling of egg were done in a dark room by holding a strong light above the egg to
observe the embryo (Figure 79) and the fertile eggs were set in an automated incubator for
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hatching (Figure 80).Hatchability was calculated as a percentage of total eggs set and as
a percentage of fertile eggs as given by (Peebles And Brake, 1987).

Fertility % = (Number of fertile eggs / Total numbers of eggs set incubation) X 100
Hatchability % = Number of egg hatched/ Total number of eggs set X 100

Statistical Analysis
All the egg quality data were managed using SPPS version 20.

RESULTS AND DISCUSSION

Egg parameter was done at Swine and Avian Research Program, Nepal Agricultural
Research Council, Khumaltar Lalitpur farm. Different age of hens eggs wascollected from
the shed. A total number of 120 eggs, 30 eggs from each 43, 48" 56™ and 57" weeks of
eggs were collected and analyzed.

Egg Weight

Total 120 eggs from different age group of hens were collected and measured with an
electronic balance. In 43,48,56 and 57 weeks, the egg weight of 47.2+0.68, 48.73+0.68,
44.04 £0.95 and 48.47 +0.71 gram revealed 60%, 70%, 60% and 75% fertilityrespectively.
In 43, 48, 56 and 57 weeks, the egg weight of 47.2+0.68, 48.73+0.68, 44.04 +0.95
and 48.47 £0.71 gram revealed 50%, 70%, 50% and 60% hatchability respectively as
shown in Table no.1). The overall mean of egg weight was 47.39 + 0.40gram. However,
the highest fertility was observed in 57" weeks of egg weight 48.47 +0.71 gram and the
highest hatchability was observed in 48th weeks of egg weight 48.73+0.68 gram.

Table 1: Influence of different classes egg weight on fertility and hatchability

A g e | No. of [ Mean No. of | Fertility | No. of | Hatchability
(week) observation + S E Value fertile | (%) hatchable | (%)
(gm) eggs eggs
43 30 47.2+0.68 | <0.001] 18 60 I5 83
48 30 48.73£0.68 21 70 19 90
56 30 44.04 £0.95 I8 60 15 83
57 30 48.47£0.71 24 80 I8 75
Overall 120 47.39 H
0.40
Shape index

In 43,48, 56 and 57 weeks, the shape index of 66.1040.69, 67.26 £ 0.56, 74.03 £0.91 and
74.26x 0.74 revealed 60%, 70%, 60% and 60% respectively. In 43, 48, 56 and 57 weeks,
the shape index of 66.10+£0.69, 67.26 + 0.56, 74.03 £0.91 and 74.26+ 0.74 revealed
50%, 70%, 50% and 60% hatchability respectively as shown in Table 2. The overall mean
shape index was 70.08+0.50. However, the highest fertility and hatchability was seen
in 48 weeks of shape index 67.26 + 0.56 indicating that normal oval and slightly round
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shaped eggs have higher fertility rates than those of cylindricaleggs.
Table 2: Influence of shape index of egg on fertility and hatchability

&g:eks) No i/éeg(n ” Ee val Io\If(t)“értile Fertility Ea(;éﬁid gz;mabﬂity
eggs (%) eggs
43 30 66.10£0.69 | 0.0 18 60 15 83
48 30 67.26 = 0.56 | 00 21 70 19 90
56 30 74.03 £0.91 18 60 15 83
57 30 74.26+ 0.74 18 60 14 77
Overall 120 70.08+0.50

Note: **Significant at 0.5% level

Egg Length

In 43, 48, 56, and 57 weeks, the egg length of 41.36+0.35, 41.96+ 0.35, 52.40 +0.50,
53.96+ 0.51 revealed 60%, 70%, 60% and 60% fertility respectively. In 43, 48, 56 and
57 weeks, the egg length of 41.36+0.35, 41.96+ 0.35, 52.40 +0.50 and 53.96+ 0.51
revealed 50%, 70%, 50% and 60% hatchability respectively as shown in table no 3. The
overall mean of egg length was 46.80+0.61. However, the highest fertility and hatchability
was seen in 48 weeks of egg length of 41.96+ 0.35.

Table 3: Influence of egg length on fertility and hatchability

Age (weeks) | No. | Mean +SE(mm) vall)ue si;{fivﬁe:a‘:lfce No-. ‘Lfg::rﬁle Fer(t,f/l:;yty h%(c;i;;:(fid fl{:t‘;c('};l)’
43 30 41.36+0.35 0.0 *ok 18 60 15 83

48 30 41.96+ 0.35 00 21 70 19 90

56 30 52.40 +£0.50 18 60 15 83

57 30 53.96+0.51 18 60 14 77
Overall 120 |46.80 +0.61

Note: ** Significant at 0.5% level

Egg breadth

In 43, 48, 56, and 57 weeks, the egg breadth of 27.30+0.23, 27.80 + 0.24, 38.74 £0.35
and 39.97+ 0.21 revealed 60%, 70%, 60% and 60% fertility respectively. In 43, 48, 56
and 57 weeks, the egg breadth of 27.30+0.23, 27.80 + 0.24, 38.74 +0.35 and 39.97+
0.21 revealed 50%, 70%, 50% and 60% hatchability respectively as shown in table no
4. The overall mean of egg breadth was 32.97 +0.58. However, the highest fertility and
hatchability was seen in 48 weeks of egg length of 41.96+ 0.35.
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Table 4: Influence of egg breadth on fertility and hatchability

Age Mean +SE P No. .Of Fertility No.of Hatchability
No Fertile Hatched
(week) (mm) value (%) (%)
eggs eggs
43 30 | 27.30+0.23 18 60 15 83
48 30 | 27.80+0.24 21 70 19 90
0.000

56 30 | 38.74+0.35 18 60 15 83

57 30 | 39.97+0.21 18 60 14 77
Overall | 120 | 32.97 +0.58

Note: **Significant at 0.5% level

Eggshell Color

Fertility and hatchability for eggs classified by shell color are presented in
Table 5.The highest fertility and hatchability were seen in light brown colored
eggshell.

Table 5: Influence of eggshell color on fertility and hatchability

ere No of ere
Color Observations NO of Fertility hatchable Hatchability
fertile eggs (%) (%)
eggs
Dark Brown | 30 18 60 15 83
Light Brown | 30 22 70 20 90
White 30 20 70 16 80
DISCUSSION

The overall mean weight of sakini at different weeks was 47.39 + 0.40 gm, which was
slightly less than that of overall mean 49.02+0.87 gm (Sapkota et al., 2020),0f three
different generations of Sakini breed. The difference might be due to the age of egg
samples which was of 40 weeks in (Sapkota et al., 2017). The study conducted by Baskota
et al., 2021, revealed that the mean egg weight of 51+0.33 of Giriraja breed conducted
at Khumaltar had 91% fertility and 76% hatchability. This fertility and hatchability are
higher when compared to our present study. This might be due to different breed. This
might due to difference in egg weight which indicates that mediumsized eggs have better
fertility and hatchability.
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Result of the present study reflected that the overall mean shape index of sakini chicken
eggs was 70.08+0.50 percent (Table no.2) Shape index gradually increases as the age
of the hen increases, shape index is directly proportional to age of hen. (Sapkota ef al.,
2020) in a study has the shape index 75.06+1.42 percent which is greater than the present
study. Similarly, shape index for Bovans Brown, Koekoek, Sasso and local breeds were
observed as 74.5, 73.4, 72.7 and 69.8 percent, respectively in a study by (Assefa, Melesse
and Banerjee, 2019) which was found higher than the value of shape index in this study.
Verma et al., (2018) shows the average shape index of Kadaknath breed is 75.89+0.50
which has fertility of 87.18% and 64.81% hatchability and the average shape index of
Assel breed is 75.56+0.39 which has fertility of 80% and 55.7% hatchability. The present
findings values are lower compared to the data of (Verma et al., 2018). The difference in
values might be the age difference because data were taken during the peak hourof egg
laying time and young age (i.e. 42 weeks) whereas the present findings data weremean of
four different age weeks (i.e. 43, 48, 56 and 57 weeks).

Findings of this study indicated that overall mean egg length of Sakini chicken was
46.80 + 0.61 mm (Table no.3) which is less than the findings of (Sapkota et al.,
2020) i.e. 53.76+£0.51 mm. (Yakubu, Ogah and Barde, 2008) found the egg length of
Nigerian normal feathered chicken as 48.7mm which is slightly more than the present
data. On the otherhand, (Assefa, Melesse and Banerjee, 2019) reported the egg length
of chicken in the range 43.3 mm to 55.6 mm.

The overall average egg breadth of present study was 32.97 +0.58 mm (Table no.4). The
egg breadthof 56th and 57th week (38.74 £0.35 and 39.97+ 0.21) respectively is higher than
in 43rdand 48" (27.3040.23 and 27.80 + 0.24 respectively. Overall average egg width of
Sakinichicken in this study of (Sapkota ef al., 2020) was 40.35+1.48 mm which is greater
than the present study. This might be due to the different age of birds. The variations in
theegg length and width can be associated with the genetics of the birds (Assefa, Melesse
and Banerjee, 2019).

Results of the present study was similar with (Mujeer et al., 1988) stated that light brown
shell eggs produced better hatchability and fertility than dark brown eggs as shown in
(Table 5).

CONCLUSION

The result of this study helps us to suggest that the medium sized eggs have better fertility
and hatchability. Shape index do affect the fertility and hatchability. Although,Shape index
gradually increases as the age of the hen increases, it would be highest during the peak
hour of egg laying time. The egg shell color did not affect the fertility and hatchability but
also, light brown shell eggs have higher fertility and hatchability rate. The egg length and

- 185 -



Nepalese Vet. ]. 38

egg breadth would be different at different ages and it affects the fertility and hatchability
as well.
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ABSTRACT

More than 50% of the households of Gandaki province have been rearing buffaloes.
Whereas in mid hills 1-2 number of buffalo is present in most houses which are reared
for sustainable purpose. A cross sectional study was carried out for a year in the mid
hills of Gandaki province selecting 20 farms from four locations; Parbat, Nagi ramche,
Tarakhola and Lwang ghalel, Kaski. Similarly, for a year a buffalo farm of Directorate
of Agricultural research, Gandaki was also studied. The purpose of this study was to
determine the feeding system of buffalo in midhills and DoAR farm and compare the milk
production. The milk production by the indigenous buffalo of local farms (3.3liters/d)
was significantly higher than that of DoAR farms(2.9liters/d) despite of feeding balanced
concentrate ration daily. The raulo and khar combination was the main source of
roughages whereas maize, barley and millet flour were the common source of concentrate

for the indigenous buffalo in mid hills of Gandaki province.

Keywords: Sustainable, Milk Production, Kaski, Raulo, Khar
INTRODUCTION

In Nepal buffalo farming is a main occupation which covers total population of 51,78,612.
The contribution of buffalo in meat and milk production is 58.3% and 68.7%, respectively
(SINA 2013/14). The buffalo is reared under subsistence farming system rather than
for commercial purpose particularly ion mid hills part of Nepal. One or maximum two
numbers of buffalo are reared and provided feeding that is locally available. The practice
of feeding locally available resources doesn’t meet the requirement of the buffalo which
could be the reason for low milk production. The buffalo should be provided with the Dry
matter three percent of their body weight. The one third of the total dry matter should
come from concentrate and the remaining two third from the roughages which is the
thumb rule of feeding buffaloes. In the country 47% of total livestock nutrition in terms
of Dry matter content is fulfilled by crop by-product and residue, and suffers from 31%
of feed deficit (Upreti and Shrestha, 2006). The month, duration from June to October is
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identified as the peak season of milk production because of the availability of the green
grasses which enhances nutrition. In a study done in Chitwan wheat bran and rice bran
were identified as the major concentrate feeds and rice straw as major roughages source.
The concentrate provided occasionally to the buffaloes in the Chitwan is wheat straw,
maize flour, and commercial feed (Shah et al., 2018). The average milk production by
Murrah cross in the Chitwan is 2.7 liters.

Lack of knowledge, regular practice of feeding, far from the agro vets and shortage of
feeds are some of the reasons for poor feed quality provided to buffaloes. Indigenous
buffalo mainly Lime and Parkote are the common breeds of buffalo raised in the mid
hills region of Gandaki Province. The villages are far from the road and markets which
avoids artificial insemination leading to conservation of pure breeds of buffaloes there.
The genetic potentiality of such indigenous buffalo is unknown, the type of feed that
they are having and the nutrient content present in them is still not clearly determined
which the first step for improving productivity is. The low-quality roughages, agricultural
crop-residues and industrial by-products which contain high levels of lingo cellulosic
materials, low levels of fermentable carbohydrate and protein are fed to buffalo in
mid hills. The productivity improvement program focuses only on breed improvement
program rather than the identification of genetic potentiality of the indigenous breed and
providing them the nutritious feeds. The purpose of this study was to determine the status
of the indigenous buffalo and to determine the year round feeds that are provided to the
buffalo. This study was done with a view to help the future programs to provide a valid
statistics information on feeds as a basis for the improvement programs.

METHODOLOGY

Year round survey was taken in four different sites (Nagi ramche, Ramja of Parbat,
Tarakhola of Baglung and Lwang Ghalel of Kaski) of mid hills. Twenty farmers were
selected from each sites and a recorder was kept for each sites. The recorders were kept
to determine the daily milk production and types of feed fed to the buffalo. The data were
collected in a month interval from each sites and analyzed.

Source of Roughage

Crop by products and fodder trees were major source of roughages for buffalo. Khar
(Imperata cylindrica) and raulo are the common green forage, maize Stover, rice straw
and wheat straw are common crop by-products and khasru (Quercus semicarpifolia) and
Duhilo (Ficus neriifolia var nemoralis) are the common fodder trees fed to the buffaloes
in mid hills of Gandaki province. They are fed either alone or in combination based on
their availability rather than the requirement assessment. The source of roughages fed
to the buffalo was collected every month from each house so, they were arranged and
entered. The frequency was determined to calculate the most available roughages in the
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study sites. On an average 33 kg of roughages and was provided daily to average 3.3
liters” milk producing indigenous buffalo in the mid hills.

Source of Concentrate

Millet bran, maize bran, maize flour, broken rice, local kudo, and barley flour were the
identified source of concentrate for buffalo in the study sites. They were fed either alone or
in combination based on their availability. Local kudo is a homemade mixture prepared by
mixing the waste of kitchen, wheat flour, maize flour, water, and salt, and finally cooking
to prepare slurry mixture. The source of concentrate fed to the buffalo was collected
every month from each house so, they were arranged and entered. The frequency was
determined to calculate the most available concentrate in the study sites. On an average
1.01 kg of concentrate was provided daily to average 3.3 liters’ milk producing indigenous
buffalo in the mid hills of Gandaki province.

Source of roughages and concentrate in the farm of DOAR, Lumle

The farm consists of 30 indigenous buffaloes out of which only 10 among them were
lactating. They were provided daily with 3 kg of concentrate feeds containing 90.4% Final
Dry matter and 24.98% crude protein. Whereas in case of roughages they were grazed for
4 hours daily, 5 kg of straws and green grass according to season. During summer season
they were provided with 25 kg of grasses like setaria, napier, Khar, Bermuda and local
grasses. During winter they were fed with 4 kg of silage and 20 kg of oats grass or fodder
leaves. The fodder trees include Katus, Rye khanyu, Nemaro, Dudhilo, and Pakhuri.

RESULTS

The types of roughages and concentrate fed to the indigenous buffalo are given in Table
1 and Table 2, respectively. Table 1 indicates that Raulo and Khar combination was the
most available roughages for feeding to the buffaloes in mid hills followed by khar and
maize stover combination. Khasru alone was the least available source of roughage for
feeding to the buffaloes in study sites. Figure 1 indicates that raulo and khar combination
was available for 12 months whereas raulo and dudhilo combination was available only
in Baisakh and Mangsir.

- 189 -



Nepalese Vet. J. 38

Monihs

Ll S PV U T — S I - ]

o
- — L ]

Calender of source of roughages for buffalo

mEhasyu, Rauloe

I I
I I
L I I
[ I I I
T | | I
N | I I
I |
I . )
[ ] I
TR I I
I
I I
0o 1009 2090 3099 409 S00 60%o T0%0 80049 2000 10094
Different forages
mEhar i Ehar, Maize stover @ Khar, Sirawa, Nul mEhar, Dudhile
HRaule W Ehasru i Raule, Dudhile O Raule, Khar
@ Raule, Nul m MNul, Ehar m Green Forage mNul
O Siraw O Fodder irees [ Green forage, raule [ Ehar, Khasiu

Figure 1. Calendar of source of roughages for buffalo in the study sites

Table 1. Different roughages available for indigenous buffalo in mid hills

S.N. Roughages Frequency Percentage
1 Khar 5 1

2 Khar, Maize stover 72 14.8
3 Khar, rice and wheat straw 28 5.8
4 Khar, Dudhilo 23 4.7
5 Raulo 25 5.1
6 Khasru 1 0.2
7 Raulo, Dudhilo 2 0.4
8 Raulo, Khar 107 22
9 Raulo, Wheat straw 3 0.6
10 Wheat straw, Khar 6 1.2
11 Green Forage 35 7.2
12 Wheat straw 2 0.4
13 Straw 6 1.2
14 Fodder trees 9 1.9
15 Green forage, raulo 12 2.5
16 Khar, Khasru 41 8.4
17 Khasru, Raulo 31 6.4
18 Total 408 100
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Table 2. Different concentrate feed available for indigenous buffalo in mid hills

S.N. Concentrate feeds available Frequency Percent
1 |Millet, maize bran 76 18.6
2 |Millet bran 16 3.9
3| Maize flour 73 17.9
4|Broken rice 6 1.5
5|Maize, broken rice 11 2.7
6|Local kudo 92 22.5
7| Barley 4 1.0
8 | Maize, barley, millet flour 130 31.9
9| Total 408 100.0
MMilk production by buffalo per month
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Figure 2. Line graph showing average milk production by buffalo per month

DISCUSSION

Majority of buffalo owners practice open grazing to animals followed by semi stall feeding
while very few respondents practiced only grazing on pasture land which is supported by
the similar findings of Viswkarma, et al. (2018). Also in Bangladesh, the buffalo are fully
dependent on roughages for feed and no concentrate is provided. They are fully dependent
on grazing and more than 20% farmers uses cultivated fodders and tree leaves. More than
90% farmers reported that feeds are available in the selected areas (Sarkar et al., 2013).

In the study sites Khar, maize stover and raulo are the common source of roughages
rather than the wheat and rice straw contrast to the study done in Bangladesh. Home-
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made concentrate, Kudo is also one of the common sources of concentrate in the study
sites similar to the study of Bangladesh (Viswkarma, et al., 2018). In Natore district of
Bangladesh, buffalo are grazed for 5-7 hours/d, source of roughages are rice straw, locally
available green grasses like durba, baghata grass, vadal grass, kaishe grass, khasheri
koli etc. and crop byproducts which include sugarcane top, sugarcane pulp and whole
sugarcane. The sources of concentrates are rice polish, wheat bran, broken rice, rice gruel
and oil cake (til oil cake, mustard oil cake) (Siddiki et al., 2015).

In terai region of Nepal, the lack of green pasture in diet of cattle was compensated by
supplying large amount of straw resulting low concentration of CP and TDN than other
periods result decrease in milk production. (Hayashi et al., 2005). In Contrast in this study
the straw is used in less frequently. Khar (Imperata cylindrica) grows well from sea level
to 2000 m of altitude, in sub humid or humid grasslands or open woodlands. It grows well
at 25°C-35°C temperatures, 250-6250 mm annual rainfall, full sun or light shade on light
sandy soils of 4 to 7.5 pH. It is capable of tolerating long drought periods, and burning
since its rhizome allows rapid regrowth but cannot withstand flooding and temperatures
below 20°C (Ecoport, 2010; FAO, 2010) Though khar contributes much in the feeding of
buffalo, it is considered as a poor quality grass whose cp is about 7% DM and generally
lower than 12% DM (Feedipedia, 2013). It is also deficient in energy and sodium (Falvey,
1981).

The milk production by indigenous buffaloes was 2.9 liters/day and 3.3 liters/day
respectively in the DoAR, Gandaki and local villages of Gandaki Province. This finding
is similar to that of Natore district, Bangladesh (3.32 Liters/d) (Gupta et al., 2014) and
indigenous Bangladeshi buffalo (2.1 to 2.7 Liters/d) (Amin et al., 2015). In contrast, the
average finding is lesser than that produce (7.19 + 0.18 liters/d) by Azikheli buffaloes of
Pakistan (Khan et al., 2014).

CONCLUSION

Lime and Parkote are the most efficient utilizer of the fibers and convert poor quality
roughages to high quality milk. Raulo and Khar are the common source of roughages
whereas maize, barley and millet flour are the common source of concentrate for the
buffaloes in mid hills of Gandaki Province. The balanced concentrate ration has no effect
on the milk production potential of indigenous buffalo in the study. Thus, financial burden
can be reduced by decreasing amount of concentrate ration and replacing it with more
roughage in the feed of buffalo.
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ABSTRACT

Pramphistomum cervi has been a neglected but very crucial trematode parasite causing
huge unseen economic loss in ruminant production globally. It has become an endemic
species of fluke predominant in tropics and subtropics of Nepal. This study was aimed
to estimate the overall prevalence of Pramphistomum cervi eggs in different domestic
ruminant species of Pokhara Lekhnath Metropolitan City of Kaski district and to find the
interaction of prevalence with other variables. A cross sectional study was performed to
study the prevalence of Paramphistomum cervi eggs identified by Parasitological unit of
Veterinary Hospital and Livestock Service Experts Centre, Kaski from January 2021 to
April 2022. Out of 900 observations,842 observations with complete information were
filtered out and included in our study. Statistical analysis was done with Epilnfo (Version
7.2.4.0) and graphical representation was done with MS Excel 2016. The overall prevalence
of Pramphistomum cervi in different species of domestic ruminants was found to be
16.98%(143/842). The highest prevalence was seen in Cattle that was18.21% (45/247),
followed by goats 16.66% (5/30) and buffaloes 16.46% (93/565). Seasonwise study of
prevalence of Paramphistomum cervi in all the three ruminant species showed the highest
overall infectivity during summer i.e 20.42% (88/431) followed by 13.38% (55/411) in
winter and this difference was statistically significant (p-value 0.0065 at 95%CI). The
higher prevalence of parasite was observed in adult lactating females of improved breeds.
Thus, Paramphistomum cervi infection has become an important animal health issue to
be addressed for safeguarding animal health and improvement of ruminant production
in Pokhara Lekhnath Metropolitan City, Kaski. The biological intermediate host control
measures in the pasture and routine screening of the parasite with routine deworming is
essential to reduce the fluke burden among ruminants of Pokhara Metropolitan City in
the future.

Keywords: Paramphistomum cervi, Prevalence, Ruminants, Season
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INTRODUCTION

Paramphistomum spp. are gastrointestinal helminths of ruminants belonging to the
class trematode and family Pramphistomidae having dorsoventrally flattened and leaf
like shape. These are found all over the world tropics and sub-tropics (Hanna,1988).
They have indirect type of life cycle like other trematodes involving the freshwater
snails (Bulinus spp., Glyptanisus gilberti, Indoplanorbis exustus, Planorbis planorbis ,
Stagnicola spp.and Lymnaea bulimoides) as intermediate host and ruminants as definitive
host. (Chaodhary et al.,2015, Hotessa et al.,2020). Paramphistomum infects cattle, sheep,
goats migrating in the small intestine cause more severe damage and other livestock as
well as many wild ruminants. (Gonzalez et al., 2013).

The common rumen fluke, Paramphistomum cervi is considered to be one of the most
important species of Paramphistomes. (Khan et al.,2008) The mature stages residing on
walls of rumen and reticulum rarely produce clinical disease while immature migrating
froms can bury into sub mucosa of duodenum, destroy epithelial cells resulting in severe
illness and often death due to anaemia. (Dube et al.,2010). The infection with immature P.
cervi can result in a gastrointestinal disease in ruminants called paramphistomosis, which
can have a deleterious impact on livestock production. The prevalence of this disease has
been reported higher in tropical and sub-tropical regions of the world. (Hotessa, et al.,
2020). Pramphistomosis belongs to the category of food and water borne trematodiasis

and considered one of the most significant parasitic disease of domesticated ruminants
(Mursyidah et al.,2017).

Kaski district have more than 44 thousand cattle, 112,000 buffalo and 126,000 goat
population which serves as an important economic sources for the farmers (MOALD,
Gandaki Province, 2076/7). Pramphistomosis, favored by humid and sub-tropical
climate, are causing deleterious impact on economy of the ruminant farmers of Kaski
district. Pokhara Lekhnath Metropolitan City is the largest municipality in Kaski district
and has largest number of domestic ruminants. Paramphistomosis causes huge economic
loss due to various unseen but critical loss such as reduced fertility, delayed growth and
development, delayed sexual maturity, poor productivity, cull animals, and poor hide
quality (Dube et al., 2010). However, the epidemiology of Paramphistomosis in domestic
ruminant of Kaski is poorly understood. This study will provide some basic information
about the prevalence of the parasite, interaction with other factors for formulating policies
about strategic control of this diseases. The objective of this study to find out the prevalence
of Pramphistomum cervi eggs in Pokhara Lekhnath Metropolitan Municipalty, Kaski and
and to study the association between prevalence of Paramphistomum cervi eggs and other
variables like season, age, breed, location, and type of animal.
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MATERIALS AND METHODS

Study site

The study was carried out in largest metropolitan city of Nepal (in terms of area), Pokhara
Lekhnath Metropolitan City of Kaski, Nepal. Kaski district lies in the western part of
Nepal with co-ordinates 28 °12 30 N, 83 59 20 E. The Pokhara Lekhnath Metropolitan
city has a humid subtropical climate and receive a high amount of precipitation annually.
Faecal samples were brought by the farmers from all the wards of the Metropolitan city
for test of helminthes.

Study area of Paramphistomum
cervi in Kaski district A

IS

/_/
Study area
No § /
Yes —
Local level (1 ) § \{1 —
District [ yj

0 10 20 km
e, f T ——
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Figure 1.Study site (Pokhara Lekhnath Metropolitan City,Kaski,Nepal)

Study design and sampling

A cross-sectional study was performed to analyze the case data recorded in the case
registry book of Parasitological Unit, Veterinary Hospital and Livestock Service Expert
Centre, Kaski from January to April 2021(mid Poush 2077-mid Baishakh 2078).The four
months study period was divided into two seasons namely Winter(January-February) and
Summer (March-April).There were altogether 900 cases recorded in the register along
with 7 variables: date, species of animal, breed, age, location of farm, season of the year
and test outcome. All of them were entered in MS Excel-2016 and data cleaning was done
manually. The incomplete observations and observations from municipality other than
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Pokhara Lekhnath Metropolitan City were removed and final number of cases included in
the study was 842. The age group of the animals was categorized as: Young kids, calves
and Heifers less than 2 years of age, Adult and lactating doe, cattle and buffalo in early
parity -2-Syears, and Adult and lactating doe, cattle and buffalo in late parity- 5-10 years.
The hill cattle, lime and parkote breed of buffalo and khari breed of goat are included
under local breeds. While the improved breeds include Jersey cross and Holstein Cross
cattle, Murrah cross buffalo, Khari X Jamunapari and Khari X Boer breeds of goat.

Procedure of Fecal Test

Samples were brought to the laboratory in sterile polythene bags by the farmers and were
examined immediately in the parasitological unit of the hospital. Sedimentation technique
was followed to examine the presence of Pramphistomum eggs in the faecal samples
brought. About five grams of faeces was mixed in 30-50 ml of water and strained through
a sieve to remove the course material. The mixture was allowed to sediment for half an
hour and the supernatant was decanted. Washing was continued until supernatant became
clear. Then after, a drop was taken from sediment with a Micropipette on a clean glass
slide and was examined under microscope at 10 X for the presence of Paramphistomum
eggs (Raza, et al., 2012). The identification of eggs of Paramphistomum cervi was done
according to (Mukhia, et al.,2007) according to whom eggs are 114-176 pm by 73-100
um in size, Oval in shape, whitish to transparent in colour, distinct operculum, knob-like
thickening at the acetabular end of shell and embryonic cells are distinct.

Statistical analysis

All the data entered in MS Excel were first analyzed by pivot table in MS excel 2016.
Descriptive analysis was done with Epilnfo (Version 7.2.4.0) and MS Excel 2016 was
used to generate graphical presentation of the data. 2x 2 cross tabulations were performed
with Epilnfo and the result were expressed in percentage with P-value and significance
was determined when P<0.05

RESULTS AND DISCUSSION

Out of the 842 faecal samples collected from different small and large domestic
ruminants of Pokhara Lekhnath Metropolitan City,16.98% (143/842) were positive for
Pramphistomum cervi eggs on Fecal test by Sedimentation technique. The result is similar
to the overall prevalence of 15.64% P. cervi in buffaloes of Kathmandu as reported by
Mukia, et al.,2007. Raza et al.,2012 also observed 15% prevalence of Paramphistomum
cervi in buffaloes of Punjab, Pakistan by similar method. 10.78% Paramphistomum sp.
in buffalo of Pokharatok VDC in Arghakhanchi district, Nepal was reported by Devi
et al.,2012 adopting the method similar to ours. Likewise, (9.69%) of the total faecal
samples of different domestic ruminants (cattle, buffalo, goat and sheep) were found to be
positive for paramphistome eggs in India according to Maitra, et al., 2014.
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Figure 2:Overall prevalence of Paramphistomum cervi in Pokhara Lekhnath Metropolitan
City, Kaski

Host-wise Prevalence

The host-wise prevalence of Pramphistomum cervi showed that the prevalence of eggs
in cattle was found to be the highest i.e Cattle 18.21% (45/247), followed by goats
16.66% (5/30) and buffaloes 16.46% (93/565). As per the study of Khan, et al., 2009, the
incidence of paramphistomes was significantly high in buffaloes than cattle that shows
dissimilarity to the trend in our study. In our study, the prevalence in cattle is almost 2.5
times lower than prevalence of Paramphistomum sp. in cattle (48%) and that in buffalo
is slightly higher than 11% as reported by Adhikari, et al.,2003 in cattle and buffaloes of
Kathmandu valley through faecal test by sedimentation method. Our result is a bit higher
than the result reported by Maitra, et al., 2014 who reported the overall prevalence of
paramphistomes in different hosts as, cattle (12.4%) and buffalo (12.3%) followed by
goat (4.9%) in uttarakhand, India. Hanna, et al., 1988 reported that of all buffaloes, 92-
94% were found to be infected with paramphistomes in India. Contrasting to our study
Purja, et al., 2015 reported 4.09% Pramphistomum sp. in goats of Puranchour VDC,
Pokhara which is much lower than the prevalence found in our study among goats. This
is due to the mixed ruminant husbandry. Our study showed slightly higher prevalence in
larger domestic ruminants (cattle and buffalo) 16.99% (138/812) than in small domestic
ruminants(goats) 16.66% (5/30). But the observed difference among large and small
ruminants wasn’t statistically significant. (y* value0.0022, p-value 0.96, OR 1.02,95%CI
(0.38-2.72).
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Figure 3: Host-wise prevalence of Pramphistomum cervi in different domestic ruminants
of Pokhara Lekhnath Metropolitan City, Kaski

Month and Season wise prevalence

The monthwise prevalence study showed the highest prevalence during April (20.08%)
(46/229) followed by March (17.98%) (41/228). Jan (14.94%) (29/194) and February
(14.13%) (27/191). As a whole the prevalence had increasing trend from January to
March. The host species wise monthly prevalence showed that cattle showed the highest
infectivity in month of January (23.25%) and lowest was during February (14.51%).
Buffalo showed the highest infectivity in April (20.68%) and lowest was observed in
January (12.16%). Goat showed maximum infection in January (33.33%)and lowest in
February (9.09%).

Prevalence percentage

January February March Apr

Month

Figure 4. Overall monthly prevalence of Pramphistomum cervi in different domestic
ruminants of Pokhara Lekhnath Metropolitan City, Kaski
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Figure 5: Month-wise prevalence of Pramphistomum cervi in different domestic ruminants
of Pokhara Lekhnath Metropolitan City, Kaski

Prevalence of Paramphistomum cervi in all the three ruminant species showed the
highest infectivity during summer i.e 20.42% (88/431) followed by 13.38% (55/411) in
winter. The cross-tabulation of season and overall prevalence showed that the presence of
parasite was significantly different in summer and winter (y* value7.38, p-value 0.00657,
OR 0.60,95%CI (0.42-0.87). The result is in line with Sardar, et al.,2008 who reported
highest prevalence rates of different parasites were observed in the rainy season (July
to October). Likewise, Chhabra et al.,1972 reported maximum prevalence of parasite
eggs in the faeces of domestic stock in the Punjab during July with lowest prevalence in
December and a sudden rise in June. Paramphistomum spp infection showed significant
(P<0.05) seasonal variation in rainy season in a study by Devi et al,2012 in Pokharthok
VDC of Arghakhachi district Nepal. According to Maitra et al.,2008, the infectivity was
the highest during monsoon and post monsoon (12.77%) followed by summer (9.74%)
and winter (6.54%). Shah et al., 2015 also reported that 71 (47.01%) samples were found
positive in winter and 80 (53.33%) samples were found positive in summer.

The higher overall prevalence during summer or pre-monsoon in our study compared
to winter season is due to the increasing humidity triggers the development of larval
stages of parasite and starting of premonsoon precipitation in Kaski district from March
creates favourable environment for survival of abundant intermediate hosts(snails) of
Pramphistomum .Thus the ruminants ingest the infective stage (metacercaria) of the
parasite through grass from damp and water logged areas or while grazing in such areas.

(Akanda, et al., 2014).
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Figure 6: The relationship between season and prevalence of Paramphistomum cervi in
Pokhara Lekhnath Metropolitan City, Kaski

Age-wise Prevalence

Faecal tests of different age groups showed that the presence of the parasite was highest
in greater than 5 years’ age group 18.28%) (64/350) followed by 17.69%(60/339) in 2-5
years’ age group and 12.41%(19/153) in less than 2 years’ age group. Further categorizing
the age groups of the above age groups as adult and lactating females of greater than 2
years’ age group than the young ones and heifers of less than 2 years’ age group, higher
prevalencel7.99% (124/689) was seen among adult and lactating females and lower
prevalencel2.41% (19/153) was seen in young and heifers. But this observed difference
wasn’t statistically significant (y* value2.76, p-value 0.09, OR 1.54,95%CI (0.92-2.59).

Similar to our study, Akanda et al.,2014 observed that prevalence increased with age in a
linear pattern. Sardar et al.,2003 also gave the same line of finding for paramphistomes
but the prevalence of Ascaris, Strongylid and Strongyloids were very high in the young
animals of age group of < 12 months and gradually lowered in higher age groups. But
Raza et al., 2007 reported higher prevalence of gastrointestinal parasites in younger
ruminants in Pakistan. Higher prevalence of Pramphistomum cervi in larger age groups is
supported by the reasons that such ruminants have been kept for longer time in the farm
and gone through different kinds of stress like production stress, environmental stress,
nutritional deficiency and other various kinds of stressful factors that can weaken their
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immune system and predispose to parasitic infection (Akanda et al., 2014).
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Figure 7: The relationship between the age group and prevalence of Pramphistomum
cervi in Pokhara Lekhnath Metropolitan City, Kaski

Breed-wise Prevalence

Out of the total observations, 587 were improved breeds of cattle, buffalo and goats while
255 were local breeds. The improved breeds of cattle included 133 Jersey cross and 46
Holstein cross, that of buffalo included 390 Murrah cross and that of goats included 13
Khari*Boer and 5 Jamunapari cross. Likewise, the local breeds included 67 local cattle,176
local buffaloes,12 Khari goats. The prevalence was found to be 17.37% (102/587) in
improved breeds and 16.07% (41/255) in local breeds. Although higher prevalence was
seen in improved breeds compared to the local breeds, the difference was not statistically
significant (y* value0.21, p-value 0.64, OR 1.09,95%CI (0.73-1.63)

In a similar study, Bista, et al., 2018 reported higher prevalence of flukes in Cross
breed species as, Jersey Cross (39.4%), and Murrah Cross (21.4%) as compared to the
prevalence in local buffalo breed (20.0%) and pure Jersey (12.5%) in Western Chitwan by
sedimentation method. Ross ef al. (1959) reported that the Bos indicus are more resistant
to parasites than Bos taurus. Similar findings as the overall prevalence of gastro-intestinal
parasites of crossbred cattle (51.11%) was higher than that of native bred (45.28%) was
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reported by Sardar et al.,2003. Haque et al., 1986 also reported that the gastro-intestinal
parasitic infestation rate was higher in crossbred cattle. The higher prevalence in cross-
breed cattle can be justified due to the acclimatization of local breeds to the agro-climatic
condition of the particular location of study and are more resistant to disease and parasites
while the cross breeds go through some extent of environmental stress and are less resistant
to disease and parasites compared to local breeds.

Location wise prevalence

Prevalence of Paramphistomum cervi in the wards of Pokhara Lekhnath Metropolitan City
inside the city core area was 18.13% (111/612) and the prevalence in the wards outside
the city core area was 13.91% (32/198). There was no significant difference between
the location and the prevalence of Pramphistomum cervi (% value 2.11, p-value 0.14,
OR 1.37,95%CI (0.89-2.09). The difference in agro climatic zone and type of animal
husbandry system inside the city area and outside the city area might be accounted for
this difference in prevalence inside and outside the city core area of Pokhara Lekhnath
Metropolitan City. The farmers outside the city area have minimum access to laboratory
faecal test facility at the Veterinary Hospital lying in the city due to which the sample
size from outside the city area is quite small. This might have caused lower prevalence of
Pramphistomum eggs in the wards outside the city core area. On the other hand, the city
core area is valley while the wards outside the city core area lie towards hilly topography.
The valley has more humid climate than the areas outside the valley.

Table 1 Table showing the relationship between prevalence of Pramphistomum cervi and
other variables in Pokhara Lekhnath Metropolitan City, Kaski

SN | Variable X? value (P-value) OddsRatio(95%CTI)
1 Season 7.38 0.006 0.602

2 Breed 0.21 0.64 1.09

3 Age 2.76 0.09 1.54

4 Location 2.11 0.14 1.37

CONCLUSION AND RECOMMENDATIONS

The study shows the overall prevalence status of Pramphistomum cervi eggs in domestic
ruminants of Pokhara Lekhnath Metropolitan City, Kaski district was 16.98%. Present
study shows that there is relationship between prevalence and other variables like season,
breeds, age, location, etc. but only the season is statistically significant. The prevalence of
this parasite is seasonal and more common in summer than winter. The data explored in
this study helps to understand the current situation of this parasite and forms the base for
the farmers and stakeholders to construct further strategies and programs to control this
parasite for management of animal health services. The farmers should be made aware

about routine parasite control programs in their farm. The biological control methods for
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intermediate hosts (snails) should be brought to practice to ensure safe grazing place and
breaking the chain of the parasite’s lifecycle.
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ABSTRACT

This study was conducted to understand the present diagnosis and management patterns
of constipation and obstipation in dog and accessing about its future holds. A total of
68 dogs both healthy (n=34) and constipated (n=34) brought to a private pet hospital
in Kathmandu were included in the study for two-months during Feb-April, 2019 were
recorded. The protocol comprised history taking (age, sex, breed and chief complains),
physical and clinical examination, hematology/Biochemistry followed by radiography in
some cases. Statistical analysis was conducted using MS-Excel 2016 and SPSS v25. We
found that starting from the dietary management, rehydration and medical management
using laxatives, enemas, antibiotics and supporting liver medications were being followed
to manage constipation and obstipation. Anorexia (82.4%) and dehydration were the
most common clinical signs. Female dogs (52.9%) were found more affected than male
dogs (47.1%). Large and small breed dogs (73.5%) were more prone to constipation than
medium sized breeds (26.5%). Older Dogs (>60 months) (34%) were the most affected
age groups. Haemato-biochemical blood findings showed significant increase in Total
Leucocyte Count (Leukocytosis), Neutrophilia, ALP levels and Blood Urea Nitrogen (p
<0.001) while there was also an increase in Serum bilirubin and Serum albumin levels
(p <0.05) in constipated dog. This research showed increased risk of constipation in old
and female dogs. Starting from high fiber diets, mild laxatives and enemas, the treatment
can be proceeded to fluid therapy, antibiotic therapy and medications managing liver
ailments after haemato-biochemical examination. Use of Novel prokinetic drugs practiced
in humans like Cisapride and Pruracalopride, can be considered in veterinary practice.
In situations of surgical management, most reliable would be the subtotal colectomy to
manage idiopathic megacolon causing constipation and obstipation.

Keywords: Constipation, Dog, Management, Novel Drugs
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Diagnosis and Management of Constipation and Obstipation

INTRODUCTION

In human medicine, a fecal frequency less than three bowel movements per week is called
constipation (Oh et al., 2011; Read, Timms, Barfield, Donnelly, & Bannister, 1986)a
constipation induction period, and a fig paste treatment period. We administered fig paste
(12 g/kg daily, by gavage. In the dog and cat, it has been more clearly defined as infrequent,
difficult or absent defecation with retention of feces within the colon and rectum (Jones,
2000; White, 2002). Obstipation is a form of constipation which is characterized by an
inability of animal to evacuate the compacted mass of hard, dry feces where the impaction
is observed from rectum to around ileocolic junction, sometimes further beyond that as
well (Defarges, 2019). Constipation has a complex etio-pathogenesis resulting from
under excretion of toxic gases and gastrointestinal fermentation (Pirkka, Arthur, Erika, &
Seppo, 1998). It is also induced by various narcotic analgesics (opioids), anticonvulsants,
antihistamines, anticholinergic, calcium channel blocking agents (Elliot, Watts, & Girard,
1983; Enck, 1988; Oh et al., 2011).

Constipation and obstipation are one of common problems in pet dogs in city areas where
movement of animals and good fiber diet is compromised. While in developed countries
many new technologies and drugs are widely in practice, in developing countries like
Nepal, there are limited diagnostic tools and conservative management for handling
constipation. Clinical evidence for the use of laxative and dietary management for
relieving symptoms of constipation are deficit in both human medicine (Jones, Talley,
Nuyts, & Dubois, 2002)although some preparations need to be prescribed by physicians.
A meta-analysis was conducted to quantitatively evaluate the published evidence on
the efficacy of laxatives in constipation. We found that large, well-controlled, published
studies whose data were comparable were lacking. Of 250 articles, 35 met the inclusion
criteria but only 11 yielded usable data (N = 375 patients on laxatives, 174 on placebo
and veterinary medicine. The way of diagnosing disease using tools like radiographical
and hemato-biochemical examination for prompt management varies by cases. Many
human labeled products are also used in veterinary medicine to manage secondary organ
ailments as veterinary specific drugs are scarce.

In severe cases, constipation often require short time of hospitalization to address and
correct metabolic variations. The use of enemas is must for manual clearance of retained
feces. Proper use of such techniques is a must in reducing disease severity (Washabau,
2003). The objective of this study is to find various diagnostic and management methods
of constipation in current canine practice and novel methods for future practice in Nepal.
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METHODOLOGY

The dogs used for this study were those admitted with suspected problems suggesting
constipation to the Advanced Pet Hospital and Research Center, Kathmandu. This num-
ber included 34 diseased dogs and 34 apparently healthy dogs which were admitted reg-
ular veterinary services. The diagnosis protocol sequentially comprised History Taking,
Physical and Clinical Examination, followed by Radiography along with Hematology
and Biochemistry.

Each cases were registered in Pet Registration Form and Book for date, age, sex, breed,
and chief complains of pet owner. The detailed information about complete medical,
vaccination, dietary, and environment. History along with clinical signs including
recent injuries, surgeries, drug treatment, or any other relevant conditions were noted.
Additionally, examination of the distinctive organs and body frameworks was performed
along with pulse, heart rate, respiration rate and rectal temperature. Abdominal X-rays in
Right/Left Lateral View and Ventro-Medial View (VD) to reveal any form of impacted
fecal matter in the bowel were done. Blood was sent to Diagnostic Lab for haemato-
biochemical abnormalities and to screen for suspected underlying cause of the constipation
or any other infections.

Data that were collected on age, sex, breed along with difference in various hematological
and Biochemical Parameters of Normal and Dogs with constipation were recorded and
to Microsoft Excel 2016 ®“spreadsheet, and exported to SPSS v25 for further analysis.
First, in accordance to an established normal reference range, Healthy dogs and Dogs
with constipation were categorized into lower than normal reference range, within
normal reference range and higher than normal reference range and Pearson-Chi-Square
Test along with Fisher Exact text was performed. Values of p<0.05 were considered as
statistically significant.

Management and Treatment of constipated Dogs

As dehydration is a usual sign seen in constipation, it is one of the important aspect to
be considered while managing patient. Fluid therapy can be administered via different
route (IV, Subcutaneous, Orally or using feeding tube) to organize the electrolyte
balance, in which potassium being of the essential to be corrected. The method referred
to the recent publication by Davis et al. (2013) was used for correcting hydration level.
High fiber containing diets like Pumpkin Pulps, Carrots, peas or green beans, bran flakes,
cooked oats were advised to use after grinding and steaming it altogether if possible.
Commercially available Dog diets with high fiber contents with the quantity prescribed by
company were also suggested. Along with this, fiber also reduces bile salt concentration
which implicit reduction in gut contractibility activity. Along with this, proper hydration
and regular exercise were advised to animal owner.(Gonzalez-Martinez, Ortiz-Olvera, &
Mendez-Navarro, 2014).Laxatives are the agents that promotes defecation by increasing
the frequency of defecation or by enhancziorég consistency and fecal volume. Osmotic
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Laxatives (Lactulose solution, Duphalac®, Polyethylene Glycol, PEGLEC®), Rectal
Laxatives; Enemas Surfactant or Stool softener (Solution of Glycerin and Sodium
Chloride, EZIVAC®) laxatives are commonly used.

After checking for the increased infection counts via TLC and Neutrophils counts,
different type of oral (Clavum®625 mg, Amoxicillin+Clavulanic Acid, Tab.Megapen®
250mg) and systemic antibiotics (Keftragard®1500/1000mg; Ceftriaxone+Sublactam,
Megapen® 1000mg; Ampicillin + Cloaxicillin) were used to reduce underlying primary
as well as secondary bacterial infections. Along with this, for managing liver ailments
Ursodiol;Ursodeoxycholic acid( Livopan ®, Ursocol ® Agalstone ®,) which slows the
progression of hepatotoxicity and diminishes intestinal retention of cholesterol along with
suppressing hepatic synthesis and secretion of cholesterol. Also, L-ornithine-L-aspartate
(Tab. Hepa-Meraz, ® Inj. Hepa-Meraz ®) is most commonly used orally and by needle
(by IV) for a liver illness that reduces brain function called hepatic encephalopathy.

RESULTS AND DISCUSSIONS

The major clinical signs observed were Anorexia (82.4%), Problems in fecal passage
(85.2%), Problem in urinary passage (41.2%), Dehydration with various severity (94.1%)
and vomiting (52.8%). After manual palpation, Abdominal X-ray in ventro-dorsal view
and lateral view, performed in 19 animals showed radiopaque stool mass in colon, large
intestine along with radiopaque areas of gases formation inside various bowel areas.
Female dogs (52.9%) were shown more affected with constipation than male dogs
(47.1%). Older Dogs (>60 months) were found more affected among constipated dogs
than other age groups. The occurrence of constipation was found high in large and small
mediums (73.5%) than medium breeds (26.5%).

Haemato-biochemical blood findings showed highly significant increase in Total Leucocyte
Count (Leukocytosis), Neutrophilia, ALP levels and increased Blood Urea Nitrogen (p
<0.001) while increase Serum Bilirubin and Serum albumin was found significant (p <
0.05) in constipated dog. Other parameters were not significantly different among healthy
and constipated dog. Therapeutic Management started with hydration using DNS or RL
after considering glucose level and severity of liver from blood report. Laxatives with high
fiber diet were advised in all the cases, while enema was given to 13 cases where the fecal
mass was obstructed more towards the colon and rectum areas. The patients with liver
problems were given Ursodiol and L-ornithine-L-aspartate in recommended dose. All the
cases were managed by therapeutic and dietary management. Surgical management was
not practiced in any of the case.
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Table 1 Haemato-biochemical profile in Normal and Constipated Dog (Mean + S.E.)

. Dog with Normal Reference
Parameters(units) Healthy Dog Constipation Range
Total Leucocyte Count(units/ 13369.12+ 21285.29+
ul) 2950.655 6579.082 5000-16000
Neutrophils (%) 70.12 +£9.874 |86.5 + 6.106  |58-85

. 14.576 +
Hemoglobin(gm/dl) 13.1+1.5152 25041 12 to 19
PCV (%) 40.41 +£4.593 |44.68 £ 6.79 |35to 57
Glucose (Random) (mg/dl) ég 13247‘ - 95.06 +32.354 |70-125

. 21.4118 £ 49.0588 +
Blood Urea Nitrogen(mg/dl) 6.51859 2939601 7 to 27
.. 1.2971+ 1.6029+
Serum Creatinine(mg/dl) 039118 0.73008 0.5-1.8
e 0.2529 + 0.2265 +
Serum Bilirubin Total(mg/dl) 0.1022 0.06183 0.1-0.3
. 106.29 + 155.44 +
Alkaline Phosphatase(U/L) 27967 60.916 10-150
Alanine
Aminotransferase(SGPT)(U/L) 41.18 +3.247 |45.35 £ 13.865 |5 to 60
. 626+
Serum Protein(Total)(g/dl) 8 461;?1 7.456+2.4294 16.0-7.5
. 3.344+
Serum Albumin(g/dl) 0.3457 4.165+ 0.5092 [2.7-4.4

Table 2 Haemato-biochemical profile in Normal and Constipated Dog in various ranges

No. of Dogs (%)
Lower than Higher
Parameters Type of Dog Normal Normal than p-value
Reference| Normal
Reference
Range Reference
Range
Range
Healthy Dog - 29(85.3) 5(14.7) |0.000**
TLC Dog with
Constipation - 9(26.5) 25(73.5)
Healthy Dog 3(8.8) 28(82.4) 3(8.8) |0.001**
Neutrophils Dog with
Constipation - 18(52.9) | 16(47.1)
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Healthy Dog 8(23.5) 26(76.5) - 0.287
Hb Dog with

Constipation 4(11.8) 29(85.3) 1(2.9)

Healthy Dog 5(14.7) 29(85.3) - 0.468
PCV Dog with

Constipation 3(8.8) 30(88.2) 1(2.9)

Healthy Dog 5(14.7) 25(73.5) 4(11.8) |0.205
R.Glucose Dog with

Constipation 8(23.5) 18(52.9) 8(23.5)

Healthy Dog - 25(73.5) 9(26.5) |0.000**
BUN Dog with

Constipation - 2(5.9) 32(94.1)

Healthy Dog - 31(91.2) 3(8.8) |0.171
S.Creatinine | Dog with

Constipation - 27(79.4) 7(20.6)

Healthy Dog - 26(76.5) 8(23.5) [0.003*
S.Bilirubin Dog with

Constipation - 34(100) -

Healthy Dog - 31(91.2) 3(8.8) |0.000**
ALP Dog with

Constipation - 14(41.2) | 20(58.8)

Healthy Dog - 31(91.2) 3(8.8) 0.452
ALT Dog with

Constipation - 29(85.3) 5(14.7)

Healthy Dog 1(2.9) 33(97.1) - 0.076
S.Protein Dog with

Constipation - 30(88.2) 4(11.8)

Healthy Dog - 34(100) - 0.020%*
S.Albumin Dog with

Constipation - 29(85.3) 5(14.7)

** p <0.001 (highly significant)
*p <0.05 (significant)

Dehydration and Anorexia was common problem in humans as well, supported by
Brosshard, Dreber & Schnegg (2004).Radiographic findings were similar to reported by
(Lee & Leowijik, 1982; Rakha et al., 2015).Hydration using DNS or RL after considering
glucose level and severity of liver were supported by Allen & Holm (2008) and Davis et
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al., (2013)chief complaint, physical exam findings, and indicated additional testing will
determine the need for fluid therapy. Fluid selection is dictated by the patient’s needs,
including volume, rate, fluid composition required, and location the fluid is needed
(e.g., interstitial versus intravascular.Laxatives with high fiber diet advised in managing
constipation were supported by Kanauchi et al. (2010). Female were found to be more
affected with constipation which was similar to (Rakha et al., 2015). Although the pet
owners usually prefer male dog, so constipated female were not significantly higher.
Age group greater than 60 months (or 5 years) developed constipation more frequently,
also (Rakha et al., 2015) showed similar findings for digestive problems , primarily
constipation. It is also supported by Higgins & Johanson (2004) and Brosshard, Dreber &
Schnegg (2004), where researches mentioned constipation is seen mostly in female and
old humans. Also (Knowles et al., 2001) mentioned about increased risk of constipation
after childbirths. This might owe due to sedentary and lazy lifestyle in old age as well as
in female dog.

Figure 1 Radiographic Images of various constipated dogs.

a) Right lateral radiographic views (RL view) showing radiopaque stool mass in the colon
of 5 years old German Shepherd with severe constipation. (b) Left lateral radiographic
views (LL view) with radiopaque areas with gases formation inside the colon and large
intestine of 2 years old Japanese Spitz dog. (¢) RL view and VD view showing radiopaque
stool mass in maximum bowel length of 6 years old Dachshund Dog. (d) VD view showing
areas of gases and stool in 9 months old Lhasa Apso dog.
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The increase in Blood Urea Nitrogen is significantly higher which is seen other
gastrointestinal diseases (Prause & Grauer, 1998); Dehydration is also found to increase
BUN level (Polzin, 2013)CKD results from loss of functional nephrons; however, the
specific disease process responsible for this loss usually cannot be determined due to
development of chronic changes (eg, fibrosis. Significant Leukocytosis was also found
in (management of elderly patients’ constipation), which might be due to increase in
bacterial infection due to impaired immune system, also cases were presented to hospital
only after more than 2 days of symptoms in maximum instances. This might be due
to inflammation and secondary bacterial infections. There was significant rise in AST
levels along with serum bilirubin suggesting liver disorder or elevated liver enzymes of
idiopathic origin. Use of polyethylene glycol(PEGLEC) was supported by (Portalatin
& Winstead, 2012) in managing constipation. Some of the therapeutics used in human
medicines that can be considered novel in veterinary practice are:

Pruracalopride Pruracalopride, a first in class dihydro-benzofuran-carboxamide, is used
in symptomatic treatment of chronic constipation, in the case where laxatives can’t pro-
vide intended relief (Camilleri & Deiteren, 2010; Washabau, 2003) It has high affinity
with 5-HT, receptor, without showing any effect on other 5-HT receptor (Gonzalez-Mar-
tinez et al., 2014; Schiller, 2004; Tack, Van Outryve, Beyens, Kerstens, & Vandeplassche,
2009)osmotic laxatives, stimulant laxatives, prokinetic agents, biofeedback training, and
surgery. These often are tried sequentially and episodically and have little evidence of
long-term efficacy. Patients often report inadequate relief of symptoms. There is room for
improvement, therefore, in the therapy of chronic constipation. Future advances largely
will be based on insights into the enteric nervous system (ENS. It stimulates defeca-
tion via giant contractions (GMC’s) in dogs, showing a dose dependent stimulation (02-
1.25mg/kg).

Cisapride

Cisapride, a gastro prokinetic drug, increases motility of upper gastrointestinal tract. It
directly acts serotonin 5-HT4 receptor agonist. It increases lower esophageal peristalsis
along with sphincter pressure which aids in accelerating gastric emptying. Cisapride
has been reported to be useful in managing constipation in dogs and megacolon in cats
(Plumb,2015). For Cisapride, dose rate of 0.1-0.5 mg/kg PO 2-3 times per day given 30
minutes before meals. Its prokinetic effect is similar to metoclopramide and domperidone,
but is a weak antiemetic drug(Washabau, 2003)

Although there was no necessity of performing surgical management in this research,
In some severe cases of constipation, primarily idiopathic megacolon, the therapeutic
management using laxatives, enemas, fiber diet (dietary management), have not been
able to permanently relief clinical signs and sufferings in animals as reported by Hasler &
Washabau (1997) and White (2002). Surgical management of the condition of megacolon
are described by various authors; including partial colectomy (Webb,1985) and Subtotal
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Colectomy (Gregory, Guilford, Berry, Pederson, & Olsen, 1990physical condition,
body weight, blood chemistry panel, fasting and postprandial serum bile acids, serum
cobalamin concentration, serum folate concentration, fecal weight, fecal water content,
fecal fat content, fecal osmolality and electrolyte concentration, quantitative anaerobic
fecal bacterial culture, partial thromboplastin time, prothrombin time, breath hydrogen
concentration, urinary calcium, phosphorus and electrolyte concentrations, and abdominal
radiographic examination with air contrast studies (Sweet, Hardie, & Stone.1994)22 cats
with megacolon underwent colectomy by end-to-end anastomosis of the distal colon to
either the proximal colon (preserving the ileocolic junction in 14 cats.

CONCLUSION AND RECOMMENDATIONS

As this research showed increased risk of constipation in old and female dogs, owner must
pay more attention and care in diet and exercise while rearing such pet. Dehydration should
be managed at the initial phase to manage the patients’ physical condition. Radiographical
and haemato-biochemical examination to search for prompt diagnosis which differs from
case to case in management of constipation should be practiced. Starting from high
fiber diets, mild laxatives and enemas, the treatment can be proceeded to fluid therapy,
antibiotic therapy and medications managing liver ailments after haemato-biochemical
examination.

Since, clinical evidence for the efficacy of laxative therapies and their use in long-term is
not available in veterinary and even human medicine. Further studies can be performed
to know the efficacy of Cisapride and Prucalopride usage in management of constipation
in dog at various dose rate. Along with this, surgical management, most reliably Subtotal
colectomy, can be used to manage idiopathic megacolon causing constipation and
obstipation.
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ABSTRACT

Epizootic ulcerative syndrome (EUS) is an infectious disease of freshwater farmed
and wild fish caused by a fungus, Aphanomyces invadans. This disease is an important
economic disease causing huge socio-economic losses to fish farmers across the world.
While this is an important fish disease, its global epidemiology is poorly understood.
The objective of this study is understand the global spatiotemporal epidemiology of EUS
outbreaks from 2005 to 2022. The data were retrieved from open access database of the
World Organization for Animal Health (WOAH). Results showed that there were a total
of 277 outbreaks of EUS reported to WOAH from 2005 to 2022 from 15 countries and
territories with 76% outbreaks reported from African countries. Democratic Republic
of Congo reported the highest number of EUS outbreaks. Higher number of outbreaks
were reported during 2014 to 2017. The observed epidemiological pattern might be
biased due to the underreporting of the disease. Nevertheless, it offers important insights
to understand the latest global pattern of EUS. We suggest to increase country level
awareness on EUS so that outbreaks are reported in a timely manner.

Keywords: Aphanomyces invadans, Epidemiology, Infectious fish disease, Spatiotemporal
pattern

INTRODUCTION

Epizootic ulcerative syndrome (EUS), also known as red spot disease, mycotic
granulomatosis and ulcerative mycosis, is an infectious disease of fish caused by a fungal
pathogen, Aphanomyces invadans (WOAH, 2023). This disease is prevalent among both
domestic and wild fresh water species and estuarine fish and is characterized by necrotic
ulcerative lesions leading to granules (WOAH, 2023). This is a disease of international
concern and is reportable to World Organization for Animal Health (WOAH) because of
its widespread distribution among fish species covering more than 16 orders, 54 families
and 160 species (Herbert et al., 2019).

-217 -



Nepalese Vet. ]. 38

The EUS can cause mortality up to 100% and is therefore considered an important
disease of economic importance (Iberahim et al., 2018). Small and mixed fish farms are
particularly prone to the infection of this disease. A study has shown that EUS has caused
massive economic losses to the fish farmers from the Asia-Pacific region which estimates
up to 20,000 to 100 million economic losses (cumulative losses USD 114 million) from
different countries that include Australia, Bangladesh, India, Pakistan, Nepal, Thailand,
Indonesia and Sri Lanka (Chong, 2022). Several factors are responsible for the spread
of EUS. Studies has shown that higher stocking density, older ponds with high bottom
disposition and shade, stress conditions, cultures fish connected to rice fields and flooding
contributes in the spread of EUS (Kar and Aurobindo, 2021, Khan and Lilley, 1999 and
Kumar et al., 2017).

This pathogen was first isolated in Japan in 1971 and has been detected in various countries
from North America, Australia and African countries (Iberahim et al., 2018). However,
there are limited studies describing the global epidemiology of EUS. The objective of
this study is to describe the global spatiotemporal epidemiology of Epizootic Ulcerative
Syndrome (EUS) among freshwater farmed and wild fish species based on the reported
incidences to the World Animal Health Information System (WAHIS) of the WOAH.

MATERIALS AND METHODS

This is a descriptive epidemiological study of Epizootic Ulcerative Syndrome (EUS)
globally from 2005 to 2022.

Data collection

Open source data of EUS outbreaks reported to the World Animal Health Information
System (WAHIS) were collected from the World Organization for Animal Health
(WOAH) website from the year 2005 to 2022. Data reported from all the countries across
the world were included in this study.

Data Analysis
The data were collected in Microsoft Excel 2016 and made graphs and pivot tables using
the same Excel version.

Mapping

The maps to show the spatial pattern of EUS were prepared using the open access software
QGIS version 3.28.0.
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RESULTS AND DISCUSSION

Temporal pattern of EUS outbreaks

There were a total of 277 outbreaks of EUS reported to the WOAH from 2005 to 2022.
The highest number of outbreaks were reported in 2016 (63 outbreaks) followed by 44
outbreaks in 2015 and 27 outbreaks in 2008 (Figure 1). The pattern shows that in the
earlier years from 2005 to 2007, there were only limited number of outbreaks reported
while it increased to 27 outbreaks in 2008 (Figure 1). The outbreaks again decreased until
2014 and remained below a total of 10 outbreaks (Figure 1). Thereafter, the number of
outbreaks rapidly increased and reached to 63 outbreaks in 2016 after which it began to
decrease (Figure 1).
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Figure 1. Temporal pattern of EUS from 2005- 2022

Spatial pattern of EUS outbreaks

The spatial pattern showed that outbreaks of EUS were reported from 15 countries from
5 continents, Australia, Americas, Asia, Oceania and Europe (Figure 2). The countries
and territories that reported outbreaks of EUS to the WOAH during 2005- 2022 include
Cameroon, Canada, Chinese Taipei, Thailand, United Kingdom, Bangladesh, Zimbabwe,
Malawi, Japan, Botswana, India, Namibia, South Africa, Australia and Democratic
Republic of Congo (Figure 2). The highest number of outbreaks were reported from
Democratic Republic of Congo (159 outbreaks) followed by 58 outbreaks from Australia
and 27 outbreaks from South Africa (Figure 2). The highest number of outbreaks were
reported from Africa (76%, 210/277 outbreaks) followed by Oceania (16%, 44/277
outbreaks) and Asia (8%, 21/277 outbreaks) (Figure 3).
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Figure 2. Spatial distribution of EUS outbreaks from 2005- 2022
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Figure 3. Continent-wise distribution of EUS outbreaks from 2005- 2022
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Spatiotemporal pattern of EUS outbreaks

The spatiotemporal pattern shows that Congo, Australia, South Africa and Namibia have
reported EUS outbreaks frequently with annual variations in the number of outbreaks in
different countries (Figure 4). Outbreaks were reported in 1 or only few years in most of
the countries.

For example, among the South Asian countries, India reported outbreaks in 2017 and
2018 while Bangladesh reported only in year 2022 (Figure 4). WOAH database shows
that Nepal has not reported EUS to the WOAH during 2005 to 2022. However, literature
review clearly indicated EUS is widely prevalent in Nepal. EUS was first reported in
February 1989 (Shrestha, 1994) and has been reported from terai, mid-hills, Kathmandu
and Pokhara valley (Dahal, 2002 and Dahal, 2003), eastern districts of Morang and
Sunsari (Thapa and Pal, 2022) and Chitwan (Baidya and Prasad, 2013). Further, EUS was
observed in fish farmed in reservoirs of Nepal that include Trishuli, Begnas and Mirmi
(Shrestha et al., 2019).
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Figure 4. Spatiotemporal distribution of EUS outbreaks from 2005- 2022

Species affected by EUS outbreaks

Outbreaks were reported from freshwater farmed and wild fish species. The species in
which EUS outbreaks were reported during the study period include African sharptooth,
Catfish, Banded tilapia, Clarias ngamensis, Dashtail barb, Largemouth bass, Mochokidae,
Redbreast tilapia, Sand whiting, Silver catfish, Straight fin barb and Striped mullet,
Yellowfin bream and several unidentified species of farmed and wild fish species.
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CONCLUSION

This study analysed the publicly available data of WOAH to understand the pattern of EUS
outbreaks from 2005 to 2022. It was found that during this study period, 277 outbreaks
of EUS were reported from 15 countries and territories. Temporal pattern shows that
majority of the outbreaks occurred during 2014 to 2017 while spatially, majority of the
outbreaks were reported from Africa, particularly Congo and South Africa. Australia also
reported significant number of EUS outbreaks. Though the number of countries reporting
the disease are only 15, its spread in 5 regions indicates that the disease is globally
widespread. While the epidemiological pattern might be biased due to underreporting of
disease incidences, nevertheless, it provides important insights to understand the global
spatiotemporal pattern of EUS from 2005 to 2022. Country level awareness need to be
increased to increase the reporting of the disease outbreaks which will pave a way forward
to design country specific control programs.
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ABSTRACT

Oleander poisoning, though widely seen in the Mediterranean region, is rarely seen in

Nepal. The poisonous effect of the fodder is due to the accidental ingestion of the different
parts of ‘oleandrin’ which contains cardiac glycosides called cardenolides causing
mortality in animals. In our study, 8 lactating cows were affected after oleander leaves

were accidentally mixed and chopped with Napier. After the ingestion of the mixed fodder,

out of 8 cows, 5 died instantly and the remaining 3 were showing severe clinical signs

such as severe depression, anorexia, ruminal atony, diarrhea, serous nasal discharge,

tachycardia, and irregular heartbeat. The diagnosis of the poisoning was made by finding
the chopped leaves of oleander in the feed and ruminal content. The visual observation of
the oleander leaves along with gross lesions specifically in the heart causing coagulative
necrosis- as it acts as cardiac glycosides- we came to diagnose the oleandrin poisoning. As

there was not the availability of digoxin-specific antibodies for the therapy, symptomatic
and supportive treatment was done, and the good prognosis was seen on morbid animals

within a week.

Keywords: HPLC, Glycosides, NSAID
INTRODUCTION

Oleander is the decorative shrub grown in gardens for aesthetic purposes primarily based
in the Mediterranean and Asian regions of the tropical and subtropical regions (Mahin et
al., 1984, as cited in (Oryan et al., 1996). The oleander leaves, flowers and seeds and all
parts, if ingested are poisonous to human, animals and certain insects (Langford & Boor,
1996). The toxic compound present in the shrub having cardiac glycosides activity called
cardenolides is detected by HPLC (Us et al., 2012). Karawya et al. (1969) performed
an experiment to conclude that seeds and roots contain the highest percentage of total
cardenolides, followed by fruits and leaves. Cardenolides act their effect by halting the
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Na+-K+-ATPase pump in cardiomyocytes. As a result, the level of intracellular Na level is
increased, which in turn aggravates the level of calcium hindering the positive ionotropic
effect. The resting membrane is also increased, causing increased excitability and slow
atrioventricular conduction due to altered vagal tone (Ceci et al., 2020).

In the present study, the authors describe the occurrence of a cattle herd intoxication in
Devghat, Tanahun due to the accidental incorporation of oleander leaves in the Napier
fodder. The diagnosis was done by clinical signs, post-mortem and the presence of
oleander leaves in the ruminal content and residual fodder in the manger.

CASE HISTORY

A case was reported in the cattle farm located at Devghat, Tanahu, Nepal during the
month of September 2022. The farmer was unaware of the accidental incorporation of
the oleandrin neither was aware about the poisonous effects oleandrin in animals. In the
morning 10 am, the feed was ingested by cattle. The farm owner called a local veterinary
technician. The technician administered NSAIDs, but the condition did not get better.
Later in the morning, the conditions aggravated with diarrhea, severe depression, and
prolonged sternal decubitus. The technician later consulted with the Department of
Veterinary Surgery and Pharmacology of the Agriculture and Forestry University. The
team from the university went there and examined the remaining 3 animals before starting
a therapy.

CASE FINDINGS

After the ingestion of feed, the animal began to show symptoms within 6 hours, that
include depression, anorexia, lack of rumination, and pedaling. The case was so acute
that, out of 8 animals, 5 animals were found to be dead by the night time.

There were the most common symptoms among the remaining animals and all showed
varying degrees of depression and weakness. Out of 3 animals, one was showing nasal
discharge and was severely dehydrated with dry mucus membranes and shrunken eyes. All
ofthem were anorectic and had varying degrees of abdominal colic. Yellowish diarrhea was
observed with no blood taints. Severe respiratory signs like labored breathing (dyspnea)
with respiratory rales (crackle sound) and coughing were observed. The heartbeat was
abnormal with tachycardia. During the feed observation, crushed Nerium oleander leaves
and flowers were found.

Necropsy was performed on all dead animals and all of them showed similar lesions like
congestion on visceral organs like lungs, liver, and kidneys. Myocarditis with both external
and internal hemorrhage (endocardium) was seen on the heart. Lungs were severely
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congested with pneumonic changes. The liver was severely congested and hemorrhagic.
Diffuse hemorrhage was observed on the gastrointestinal system with unidentified reddish
nodules. There was also mild hydrothorax, hydropericardium, and ascites. We suspected
the case might be poisoning. The clinical signs of the poisoning are similar with the study
of Galey et al. (1996) and with the visual traces of oleander in leaves and ruminal content
we came to diagnose the poisoning.

(B)

Figure 1
(A) Oleander around the vicinity of the farm, (B) oleander leaves in chopped fodder.

Figure 2: Animal in sternal recumbency pooled in diarrhea with head extended.
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owing o

mortem of animal sh leander traces in ruminal content.

(A) (B) ©

(D) (E)
Figure 4: (A)Diffused hemorrhagic myocardium,; (B) Hemorrhagic endocardium (C)
Congested liver; (D) Congested and hemorrhagic lungs; (E) Unidentified black nodules
in intestine
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Management

Rajapaksa (2009), in his review, described the treatment of toxicity with supportive
care, symptomatic treatment, gastric decontamination, managing cardiac arrhythmia and
digoxin-specific antibodies. The treatment in our case was done duly as aforementioned.
The digoxin-specific antibody was not used in our therapy due to the inaccessibility of
the antibody. After confirming the oleander poisoning, we started to treat the remaining 3
animals and remaining 3 cattle recovered within one week. One pregnant cattle gave birth
a healthy calf one month earlier of its term.

Table 1. Drug Regimen for the Therapy of Oleander Poisoning at Devghat.

Medication and Therapy | Dosage Route | Total  Days  of
Administration

NS + DNS 25 ml/kg, once daily 1\ 3

Magnesium Sulfate 250 gm/animal, twice Daily | PO 3

Rumenatas Boli 3 boli/animal, twice daily PO 5

Atropine Sulfate 0.5 mg/kg, twice daily v 2

Furosemide 0.5mg/kg, once daily 1\ 2

Note. IV stands for Intra Venous, PO for Per Oral.
DISCUSSION

In our study, we found the most striking gross lesions in the heart, lungs, liver, intestine
and rumen. The clinical signs and gross lesions were in line with the experimental study
of poisoning in monkeys (Schwartz et al., 1974). The good prognosis of the morbid
animals showed that time management and therapy of the animal are crucial. As the
blood, serum, heart, liver and milk samples of oleander-poisoned animals show traces of
oleandrin (Gosetti et al., 2019; Ceci et al., 2020). So, we advised farmers not to have milk
of suspected oleander poisoning.

CONCLUSION

Though poisoning from oleander is not a common toxicological problem in Nepal, their
plantation around the vicinity of the farm for aesthetic value can be menacing. There
have been many cases of poisoning, both in animals and humans, around the globe, and
it is a clinical emergency. The main clinical features caused by the ingestion of oleander
are nausea, vomiting, abdominal pain, diarrhea, dysrhythmias, and hyperkalemia.
Management is done with symptomatic and supportive therapy. If therapy is given time,
there is a good chance of recovery as seen in our case study.
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ABSTRACT

A four years old Khari goat was brought to Madi Veterinary Hospital with the history of
parturition 3 days ago with triplet’s kid, in-appetence and weakness. Vitals signs were
within normal physiological range. Laboratory diagnosis revealed low glucose level (27
mg/dl) and was diagnosed as pregnancy toxemia on the basis of clinical and laboratory
findings. Calcium-borogluconate, corticosteroid, B-complex and jiggery were given
as glucose replacement, glucose precursor, metabolic supporter and source of glucose
respectively. Goat became responsive with after two days of treatment.

Keywords: Corticosteroids, Glucose replacement, Khari
INTRODUCTION

Pregnancy toxemia (PT) is also known as twin lamb disease, a metabolic disorder of
pregnant small ruminants caused by an abnormal metabolism of carbohydrates and fats,
which occurs at the final stage or few days after pregnancy (Brozos, C et.al, 2011). The
occurrence of this disorder may be either due to poor nutrition or excessive demand from
multiple rapidly growing fetuses but sometimes both contributed together (Lima et al.,
2012). Nearly 80% of fetal growth occurs during the last six weeks of gestation (Bergman
E.N., 1993, Navarre and Pugh, 2002). The normal blood glucose and ketone bodies range
in does is 40-60 mg/dl and 1-4 mg/dl respectively. There is significant decrease in the
blood glucose level and increase in the level of ketone bodies in PT in goat. During the
final month of gestation, the energy requirement of a pregnant doe carrying twins or
triplets is 180% or 240% greater, respectively, than that of a doe with a single fetus and
obese ewes and does are at greater risk for developing PT (Navarre and Pugh, 2002).
Obese ewes or does carrying multiple fetuses are at higher risk to develop the disease
because of the limited space for adequate intake of feed (Ermilio EM, Smith MC. 2011).
It is characterized by hypoglycemia and hyperketonemia. Rapid fetal development at
the late gestation periods causes rapid mobilization of the fat stores to assure adequate
energy. The liver also increases gluconeogenesis to facilitate glucose availability to the
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fetus. However, in a negative energy balance, this increased mobilization may overwhelm
the capacity of liver resulting in hepatic lipidosis. At the same time, ketone bodies are
being produced and accumulated, which eventually leads to excessive ketone bodies
in blood circulation, thus increasing the susceptibility to pregnancy toxemia (Menzies,
2011). In severe outbreaks, morbidity can reach up to 20% with a mortality rate of 80%
of affected animals (Ismail et al., 2008). Early clinical signs of PT in ewes and does
include in-appetence, listlessness, aimless walking, muscle twitching, fine muscle tremor,
opisthotonos, and grinding of teeth. As the condition progresses, blindness, ataxia and
finally recumbence, coma and death will occur in animals that are not diagnosed and
treated with the condition. This study outlines the clinical approach in management of PT
in a doe. This clinical case management highlighted that institution of correct treatment at
the right time was able to give better prognosis and success.

CASE HISTORY

History of patient

A four-year-old Khari cross female goat weighing 30 kg is brought in with the main
complaints of weakness and lack of appetite. She had the history of parturition 3 days ago
having three kids. The state of the deworming and vaccinations were out of date.

Physical examination, clinical and laboratory findings

The doe was unable to stand properly on its legs with the body condition score (BCS)
2 out of 5 according to Ghosh (2019). Physical examination shows normal vitals with
decreasing ruminal motility, lethargic, weak, off feed. Animal had pale mucous membrane
and increased capillary refill time. Blood glucose level was found 27 mg/dl. Based on the
history, physical examination, clinical examination, and laboratory findings, pregnancy
toxemia was determined in this instance (Ketosis).

TREATMENT

20 ml of calcium-borogluconate injection (THICAL, Vetoquinol containing 20%
glucose along with calcium, magnesium) was given S/C once daily for two days as
glucose replacement. 40mg of triamcinolone as corticosteroids (TRICORT 40, 1
ml ampule, CADILA pharmaceuticals) was given IM once daily for two days for the
initiation of gluconeogenesis. 10 ml of vitamin B-complex injection (Conciplex, Concept
Pharmaceuticals) was given IM once daily for two days to support metabolic process of
the goat. 100gm of jiggery was provided orally in drinking water for 3 days as the chief
source of glucose and energy. The main objective of treatments in pregnancy toxemia is
to increase the formation of glucose for utilization at tissue level, and increase the usage
of ketone bodies to prevent acidosis and electrolytes disorder. However, treatments with
drugs are only effective in an early disease diagnosis.
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PROGNOSIS

The doe was bright and alert and responsive with increase in appetite after 2 days of
treatment. Recovery rate was higher with better performance after the treatment.

RESULTS AND DISCUSSION

Jones and Navarre (2014) state that PT is typically detected in malnourished animals,
however in the current case, the affected goat was underweight and carrying multiple
fetuses, which placed her at higher risk due to her limited rumen area for a sufficient
intake of feed and low blood glucose level. Tinkler (2014) asserts that clinical indicators
including anorexia, depression, and detachment from the herd are the first step in the
diagnosis of PT in a pregnant doe, which is the primary concern in the current case. As the
disease progressed the animal developed neurological signs such as depression, tremors,
star-grazing, ataxia, circling, teeth grinding, and blindness as a result of hypoglycemia-
induced encephalopathy. (Andrews 1997). In the final stage without proper diagnosis
and treatment, affected animal will be in recumbency and coma where the prognosis at
this stage is very poor with low survival rate (Tinkler 2014). Biochemically, significant
reduction in the level of glucose and calcium, and an increased level of Serum Glutamic
Pyruvic Transaminase (SGPT), Serum Glutamic Oxaloacetic Transaminase (SGOT),
Blood Urea Nitrogen (BUN), creatinine, B-hydroxyl Butyric Acid (BHBA), and Non-
Esterified Fatty Acid (NEFA) in the pregnancy toxemic goats had been observed by
Vasava, P. R. et.al.,2016 in Gujarat, India. In this case blood glucose was found level
were found to be decreased. Laboratory diagnosis of serum BHBA and urine ketone level
can be performed to further diagnose pregnancy toxemia (Ramin et.al., 2007).

According to Ermilio and Smith (2011), based on their observations from a study
conducted on sheep and goats, the primary therapeutic strategy for pregnant toxemia is
to restore glucose level with re-establish metabolism and dehydration condition. In this
instance, calcium borogluconate, 20 ml S/C, was administered to the doe to make up for
the low glucose level. In addition to borogluconate, oral glucose replacement with 100gm
of jiggery was given once daily as source of glucose for 3 days. Corticosteroids and/or
ACTH have been used as treatments to enhance gluconeogenesis and raise blood glucose
levels (LW, H. 1958). Dexamethasone, a glucocorticoid, has been used to successfully
treat hyperglycemia in field situations. (Yadhav et al., 2018). In the present case, the doe
was parturited three days prior, therefore we utilized the corticosteroid triamcinolone to
boost gluconeogenesis and subsequently the blood glucose level. There are a few crucial
things to keep in mind when preventing and treating pregnancy toxemia. For example,
during the latter few months of gestation, high-energy supplement feed like 0.5-1 kg
of cereal grain like corn, oats, or barley should be provided (Edmondson et.al., 2012).
Prior to the two months of parturition, the does with BCS less than 2 must be identified
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and fed with high energy concentrates and essential minerals that contain calcium and
magnesium. Animals require a high performance deworming product as well as potable
water. Additionally, vitamin B12 may be may be administrated as an appetite stimulant. It
accelerates the goat’s body metabolic rate, increases the absorbable glucose concentration
in the body.

CONCLUSION

Glucose is the animal’s major energy source, and the demand for glucose in the body
increases several times during pregnancy. PT results from alternating the glucose
hemostatic mechanisms in response to the increased nutritional demand of the developing
fetus and pregnant mother. Early diagnosis and treatment are crucial to save the life of the
dam and fetus. Treatment mostly includes the administration of the rich energy glucose
source to the affected animals. It is suggested to take a sample of late gestation doe to test

for serum BHB or glucose concentration to determine the extent of the risk in the rest of
the flock.
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ABSTRACT

A 6-year-old female dog was referred to Veterinary Teaching Hospital of Agriculture
and Forestry University, Rampur, Chitwan, Nepal. The complaint was an abdominal
mass around the umbilicus centrally and cranial to the sternum without any clinical
manifestation. Histopathologically, mature adipocytes of different sizes were seen and
were interposed within spindle shaped smooth muscle fibre. The muscle fibres were seen
separated due to the proliferative infiltration of these adipocytes in between. Abdominal
myolipomawas diagnosed based on the clinical manifestation, gross and histopathological
lesions. This could have been misdiagnosed with mammary tumour but the absence of
proliferative myoepithelial cells ruled out the possibility.

Keywords: H and E staining, Histopathology, Mesentery, Myolipoma

INTRODUCTION

Lipomas are commonly called as tumor of subcutaneous as neoplasm of fat cells are
encapsulated by fibrous tissues. Most of the cases present are benign and frequent
problem of senescing dogs, can be found anywhere in the body, but more often in the
axillae, legs, abdomen, and subcutaneous areas of the chest (Rao & Krishna, 2011). It
is a rare case and is described as soft tissue tumor, admixture with maturing adipocytes
and smooth muscle cells. The differential diagnosis includes: liposarcoma, angiolipoma,
leiomyosarcoma (Takahashi et al., 2004). Moore et al. (2006) found that cases of lipoma
suggest a partially or fully capsulated mass with a uniform admixture of fat cells and
smooth muscle. Similarly, Kim et al. (2013) reported similar findings of myolipoma in
adult dogs based on their previous studies in the mesentery.
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METHODOLOGY

The excision of the abdominal mass was done under general anesthesia. After the excision,
the mass was preserved in 10% buffered formalin. Later on, the gross morphology of
the mass was assessed using electric balance, vernier caliper and measuring cylinder.
Immediately, histopathology was carried out and stained with H & E stain

CASE DESCRIPTION

A 6-year-old female dog, named lucy, was referred to Veterinary Teaching Hospital of
Agriculture and Forestry University, Rampur, Chitwan, Nepal in October 2021 with a
6-month history of painless muscular mass around umbilicus caudal to sternum distal to
the mammary glands.

Vital parameters revealed normal parameters. Temperature, heart rate and respiration rate
were 37°C, 85 beats/min and 45 breaths/ min respectively. Hematological parameters
provided no diagnostic evidence of clinical manifestations but abdominal palpation
revealed a soft mass around the umbilicus. Aspiration of the mass revealed absence of pus
or any sort of sepsis. Later, the mass was surgically resected under general intravenous
anesthesia and taken lab for further investigation. The dog showed good post-operative
recovery.

Gross morphology was assessed and histopathology of the mass was done. Gross
morphology revealed a creamy white soft mass with sides measuring 58.37 mm x 45.03
mm X 30 mm, weighing 47.09g and volume of 50 ml.

Histopathology revealed numerous mature adipocytes and were interposed with clearly
defined spindle shaped smooth muscles. Another major finding was the gap between the
muscle fibers which was due to interposition of fat cells inside the fibers seeming as
loose separation of muscle bundles. Blood vessels were seen congested. The location.,
gross morphology and histopathology of the mass confirmed the case of myolipoma of
abdominal muscle.
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Figure 1: Gross appearance of abdominal mass before excision. The red arrow defines
the area.

Figure 3: Gross section of resected tumor mass. The tumor’s cut surface shows
capsulation, hard, creamy white round mass.
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Figure 4: Microscopic Finding. The tumor shows admixture of smooth muscle fiber and
adipocytes with congested vessels under H&E stain. Red arrows show distinguished
adipocytes.

Figure 5: Microscopic Findings. The tumor shows prominent smooth muscle fibers
(nucleus stained) and interspersed adipocytes under H&E stain. The red arrow shows
well defined adipocyte between muscle fibers. The blue arrow shows gap in muscle fibers
due to infiltration of small adipocytes.

CONCLUSION

This was a rare case of abdominal myolipoma in the dog diagnosed at Teaching Hospital,

Rampur. The tumor is more frequent seen in female dogs and more predisposed with
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old age. Correct diagnostic and imaging technique with histopathology is needed to
accurately assess and resect the tumor. This surgery goes good with proper resection and
follows good post-operative recovery. There was no evidence that the tumor recrudesces
after 5 months of constant follow-up.
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ABSTRACT

An outbreak of syndrome of unknown etiology associated with the feeding of moldy dry
forage and green fodder among goats in Dhakeri village of Banke District on October-
November 2008. Goats suddenly became ill with symptoms of knuckling of the fetlocks of
the pelvic limbs, with no apparent ataxia or flexor weakness. Weight bearing was possible
while the digits were extended, but with knuckling, weight was supported on the dorsal
surface of the foot. The more severely affected goats were paraplegic and recumbent.
Anorexia, apathy, diarrhea and ruminal stasis, flaccid posterior paralysis, hindlegs
stretched forward both side of abdomin, paralysis of all four legs, head bented to sides,
aimlessly head and rear shaking .On clinical examination based on history these goats
were provisionally diagnosed as Dhakeri-Bange as being called locally and Endemic
Mycotic polyneuropathy syndrome as seen first time in Nepal due to moldy forage/fodder
poisoning in natural pasture were treated with Antidegnala liquor. On mycological and
microbiological examination of tissue samples from post-mortem of dead goat and forage/
fodder samples from pasture and goats feeding stalls on respective medium revealed the
growth of fungal pathogens like Aspergillus and Penicillium spp with E. coli. These results
provide circumstantial evidence that feeding of moldy forages and green fodder leaves
infected by Penicillium and Aspergillus spp may cause outbreaks of a systemic Mycosis
in these goats.

Keywords: Moldy forage, Green fodder, Penicillium, Aspergillus Spp, Fungus,
Mycoticpolyneuropathy, Banke, Antidegnala liquor.

INTRODUCTION

During the autumn season (October-November) of 2008, around 300 goats raised
by farmers of different villages in Banke districts of Nepal started showing paralytic
symptoms like Kumri and were treated with the preparation of Diethylcarbamazin but
disease did not subside. The goats included in this study had knuckling of the fetlocks of
the pelvic limbs, with no apparent ataxia or flexor weakness. Weight bearing was possible
while the digits were extended, but with knuckling, weight was supported on the dorsal
surface of the foot. The more severely affected goats were paraplegic and recumbent. The
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syndrome was consistent with sciatic or peroneal nerve disease. The paraplegic goats
also have had a component of femoral nerve involvement. A field and clinical laboratory
investigation was initiated to find out the cause of disease and to provide the appropriate
curative and preventive measure.

FINDINGS

Clinical findings

. V“-

Clinical examination of goats showed that animals were exhibiting the symptoms of
anorexia, ataxia, diarrhea, dullness, dysmetria, generalized weakness and were found to
be in the various stage of polyneuropathic condition. Besides, knuckling of the fetlocks of
the pelvic limbs with no apparent ataxia or flexor weakness were found. Weight bearing
was possible while the digits were extended but with knuckling weight was supported
on the dorsal surface of the foot similar to reported by Dr. Maurice E. White 2008, and
ruminal stasis, Schneider DJ, et. al. (1985). R. W. Medd, et. al. (2008), L. W. Whitlow and
W. M. Hagler, Jr. (2008).

Post-Mortem findings

Postmortem examination of all 16 goats showed mild focal erosions to severe, diffuse,
coagulative necrosis of the mucosa in the rumen, reticulum and omasum; and congestion
and hemorrhages in the abomasum. Liver was shrunken with pale to yellowish discoloration
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with bile filled, distended bladder pin point hemorrhage in kidney, and small intestine
with excessive mucus. These lesions were similar to lesions experimentally induced by
Schneider DJ, et.al. (1985); Dhama et.al. (2007), R. W. Medd, et.al. (2008); Hussein S.
Hussein, and Jeffrey M. Brasel (2001).

Microbial/mycobial culture examination of tissue samples

On mycological and microbiological examination of tissue samples from post-mortem
of dead goat and forage and fodder from natural pasture on respective medium revealed
the growth of fungal pathogens that include Aspergillus and Penicillium spp with E. coli
similar to the findings of Karki et. al. (2008); C. Wendell Horne (2008); Sabreen, M. S.
and Zaky, Z. M. (2001). All nasal and rectal swabs from sick and dead animals tested for
PPR with pen-side test turned out to be negative.

Treatment of clinically affected goats and remaining herds

All goats that were showing clinical symptoms were treated with Antidegnala liquor (s.r)
2 ml s/c followed by 1 ml daily for next four days. Similarly, rest of animals in herds
were provided with same drugs at the dose rate of 1 ml orally for four days. Those goats
received the treatment as earliest time recovered promptly. The delayed treated goats too
recovered but took longer duration. Similar longer recovery time was reported in earlier
findings of Karki et.al. (2008).

RESULTS AND DISCUSSION

As during warm humid climate of tropics and subtropics favors growth of mold and fungus
in feed grains and fodder especially after heavy monsoon rain feeding of exclusively such
grain to livestock and poultry seems to cause the detrimental effect in the health these
animals. As in this investigation clinical signs of anorexia, apathy, diarrhea and ruminal
stasis and Clinical pathological findings included mild focal erosions to severe, diffuse,
coagulative necrosis of the mucosa in the rumen, reticulum and omasum and congestion
and hemorrhages in the abomasum. Liver with shrunken appearance pale to yellowish
discoloration with bile filled distended bladder pin point hemorrhage in kidney, small
intestine with excessive mucus. On mycological and microbiological examination of
tissue samples from post-mortem of dead goat on respective medium revealed the growth
of fungal pathogens like Aspergillus and Penicillium spp with E. coli. These results
provide circumstantial evidence that feeding of moldy maize grain and green fodder
leaves infected by Penicillium and Aspergillus spp and timely use of Antidegnala liquor
has controlled the further mortality in sick goats and when remaining animals in herd
there was no further appearance of syndrome indicative of the above polyneuropathic
syndrome was caused by a systemic Mycosis in these goats need to be looked into.
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