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Editor’s Note

I want to express my profound gladness to launch the seventh issue of IVSA Mirror (An annual
publication of IVSA Nepal). | also am extremely sorry that | took such a tremendous length of
time to publish this issue, which was due to serious technical issues. This online publication
couldn’t have been possible without the efforts of the IVSA team and countless other helping
hands.

I was honored to be a part of the IVSA Nepal team, both as a member and as Editor-in-Chief.
I am filled with ecstasy to have worked alongside my precious and extraordinary team
members throughout my tenure in every event and activity of IVSA Nepal.

As the Editor-in-Chief, | always tried to add every ounce of creativity of the academicians in
every program of the IVSA Nepal. Especially for the mirror, | have tried to select the articles
whose results focused on resourceful information. It is such a privilege to have worked as the
Editor-in-Chief, which got me to learn about scientific writing skills, leadership, management
attributes, and confidence build-up while coordinating with the team and resource persons.

Having said this all, I would like to apologize again to the authors whose articles weren’t selected
for this issue and surely would like to encourage them all for loving IVSA Nepal with similar
valuable contributions in the upcoming days. IVSA Nepal is always glad to accept suggestions
for errors and is always positive to take such advice as a step-ladder for our betterment.

Thank You!!!

Kabit Timilsina
Editor in Chief
IVSA Nepal 2021/23
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Office of the Vice Chancellor
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Forewords

It is my great pleasure to write a few words on the publication of the 7*" issue of IVSA Mirror to
highlight the activities conducted by IVSA Nepal in Agriculture and Forestry University (AFU), |
would like to appreciate and congratulate all the concerned and devoted student holders who
had taken responsibility to bring this publication a historical and memorable. | want to
encourage graduate students to take this leadership in such kinds of academic activities that
may enhance their academic capability.

AFU is Nepal's leading technical University for academic, research, and extension activities.
Graduates should be creative and proactive in different extracurricular activities in addition to
their regular studies. It is a national strategy to unite people of different cultural heritages and
interdisciplinary groups for the country's sustainable development in all aspects of farming and
entrepreneurship.

I am familiar that our graduates are competent and can guide the farmers for the integrated
farming and commercial production of value-added products ultimately reducing poverty and
malnutrition. | am confident enough that this book will be helpful for students, farmers, and
concerned people to upgrade their knowledge.

| am confident enough that, this Publication prepared by the IVSA students is highly
appreciated. | hope attempts made in this publication will reflect the activities and other
articles. | would like to thank all the committee members for their efforts and contributions. |
would like to take this opportunity to congratulate our graduates on their outstanding
international achievements.

I wish for the success of this publication.

Prof. Punya Prasad Regmi, PhD
Vice-Chancellor

Agriculture and Forestry University
Rampur, Chitwan,Nepal

Tel No: 056-591655, 591777 Website: www.afu.edu.np Email: ve@afu.edu.np
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Message from Dean

The Faculty of Animal Science, Veterinary Science and Fisheries (FAVF) of Agriculture and Forestry
University (AFU) is deeply appreciative of International Veterinary Students' Association Nepal (IVSA)
Nepal for its dedication to producing this scientific Journal. It serves as a collection of insights from
experts and students, fostering knowledge exchange within our community. Moreover, I take pride in the
various educational activities initiated by IVSA Nepal, which greatly benefit our academic children
within the faculty.

[ extend my heartfelt congratulations to the IVSA Nepal on the remarkable achievement of publishing the
Seventh issue of the IVSA Mirror. As someone who has had the privilege of witnessing the evolution of
this journal during my tenure at the AFU, it brings me immense joy to see the continued growth in both
the quality and quantity of this publication.

The IVSA Mirror has become a valuable resource within our country and earned recognition and respect
on the international arena. The inclusion of articles from Veterinary professionals and students worldwide
is a testament to its expanding global reach.

In today's era of global competition, strong writing skills are essential for Veterinary students. The ability
to communicate scientific ideas effectively and disseminate research findings is paramount. IVSA Mirror
serves as a platform for nurturing these skills, and I encourage all veterinary students to seize this golden
opportunity. I eagerly anticipate reading more articles from our talented academic children in the
upcoming issues. Till today we are focusing education on knowledge and skills but it is more essential
applying attitude in education because education is not only earning knowledge and skills but it is action
(Karma); that is implementation of knowledge and skills which needs attitude. In this theme I believe
IVSA will take a lead for the implementation of attitude for the accomplishment of learning.

[ have no doubt that the Seventh issue will be equally beneficial to students, farmers, and foreign
delegates. | extend my best wishes to IVSA Nepal for ongoing success and growth.

Prof. Dr/Hom Bahaduf. Basnet
Professor of Veterinary Microbiology

Dean Dean

Faculty of Animal Science, Veterinary Science and Fisheries

Website: www.afu.edu.np Liaison Office:- P.O.Box.No. 13712 Vinayak, Dhruvmarga, Minbhavan, Kathmandu
Tel.No. : 01-4106247, Fax.No. : 01-4106248
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Message from Dean

It gives me pleasure to express my deep gratitude to the
International Veterinary Students Association Nepal (IVSA Nepal) §
for releasing the 7th issue of "IVSA Mirror," which intends to
provide excellent exposure to students and professionals of
veterinary and animal science. [ applaud all the students and
responsible individuals who went above and beyond to deliver the
book in this format. :

Hopefully, the events and activities organized by IVSA Nepal and
its local chapters are helpful to bridge the gap between veterinary professionals
within Nepal and even abroad. IVSA Nepal's efforts may be beneficial in the
development of veterinary academics and professions, as well as worldwide
cooperation in  national and global concerns about animal and human health. I
believe that IVSA Mirror, an annual scientific publication published by IVSA
Nepal, has served as a conduit for ideas and knowledge to be shared and
understood by all.

Finally, I'd like to congratulate IVSA Nepal's entire team on reaching such a lofty
position in the IVSA world.in 10 years period (since 2013 A.D). I believe, this
publication aids in propelling IVSA Nepal to new height of success. I am hopeful
that the IVSA mirror will address and share current veterinary challenges and
novel veterinary activities that integrate animal and human welfare which will
serve as a springboard for future research and extension activities. I would like to
extend my best wishes to [VSA Nepal. '

="\
-—-———f"""
Prof. Bhargab Dhital

Dean

Phone: 0977-01-4330500/4330600; Email: info@jaas.tu.edu.np; Website: www.iaas.edu.np
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Message from Principal

| am glad to write some words on the publication of IVSA Mirror which Is a scientific
journal annually published by the International Veterinary Students' Association Nepal
(IVSA Nepal). It publishes veterinary science and animal husbandry related research
articles, review articles, case study, and short communications. | would like to appreciate
the IVSA Nepal and its editorial board in publishing this journal, which requires hard work
and tireless efforts.

I am sure that IVSA Mirror has been a good medium for veterinary students to uplift their
writing skills. It has also been a reliable source of veterinary-related information to
students, professionals, and farmers. Besides this publication, other activities such as free
animal health camps, exchange program, training and workshops, veterinary quiz
competitions, international conference and symposium, etc. has been equally admirable.

Being the first private veterinary college of Nepal, Himalayan College of Agricultural
Sciences and Technology (HICAST) always supports programs that upgrades the
knowledge of veterinary students. HICAST has been supporting the activities of TVSA
Nepal, especially the IVSA HICAST from the beginning. | also want to ensure IVSA Nepal
that HICAST always encourages and supports such activities that contributes to uplift the
skills of veterinary students and veterinary education as a whole.

Finally, | would like to congratulate IVSA Nepal for publishing IVSA Mirror and wish for the
success of this publication.

opane Ph, D. (UK)
Prof. (AnimalBreeding and Genetics)
Principal, HICAST, Kritipur, Kathmandu
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Message

It is my pleasure to write few words in ‘IVSA MIRROR' seventh edition, a scientific Journal published by
International Veterinary Students Association Nepal (IVSA-Nepal).

As, | am a patron of IVSA-NPI right from its establishment | am aware about different activities
performed by IVSA-NPI and IVSA -Nepal specially about animal welfare and disease awareness
programs such as tiger day campaign, rables vaccination, world veterinary day celebration , free animal
health campaign, research paper presentation, microbidlogy training, snake bite awareness workshop
etc which directly help student to gain knowledge in their field and also help make relationship among
vets and communities.

| am sure such publication will help veterinary students to expose out their creativities to write research
article, case report, shot notes etc.

I would like to appreciate the publication team members for their hard works in order to bring such a
useful journal publication,

Thanks

.@/M

Dr Egendra Kumar Shrestha
Academic research director
Nepal Polytechnic Institute
Bharatpur -11, Bhojad, Chitwan

Web Site : www.npibharatpur.org.np
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Dear IVSA Nepal,

| am Vanda, coming from Croatia and serving as the President of IVSA for this
term. It is with great pleasure that | observe your active engagement as a Member
Organization, especially in the publication of the 7th edition of IVSA Mirror.

Your dedication and proactive approach set a commendable example for Member
Organizations worldwide, and | wholeheartedly encourage you to continue on this
path. Having previously held the role of Member Organization Director, | have a
special fondness for all Member Organizations, and witnessing your enthusiasm
and growth warms my heart.

In my current role as President, my primary objective is to promote diversity and
inclusivity in all our in-person events. With this goal in mind, | am optimistic about
our ability to accommodate as many members as possible, granting IVSA Nepal
the opportunity to play a significant role in vital decision-making and discussions.

| really hope I will have the chance to meet all of you at some point and collaborate
toward our shared objectives.

With love, Vanda Duci¢
IVSA President 2023-2024
International Veterinary Students’ Association

Avenue de Tervueren 2. B-1040, Brussels, Belgium q @ ’ Avenue de Tervueren 12. B-1040, Brussels, Belgium




“Established in 2013 to henefit people and animals of the world™

INTERNATIONAL VETERINARY STUDENTS® ASSOCIATION NEPAL
(IVSA NEPAL)

Ref. No. 20230901 Date: - 2023/09/13

IVSA Nepal, 2 national member organization of the International Veterinary Students
Association (IVSA Global), is a non-profit, entirely technical organization founded on the
mission of IYSA Global, which is to benefit the animals and people of the world by leveraging
the potential and dedication of vetennary students to promote the mternational application of
veterinary skills, education, and knowledge. IVSA Nepal has four local chapters, namely

IVSA Rampur, IVSA Paklihawa, IVSA NPL and IVEA HICAST.

Since its establishment, IVSA Nepal has served to uplift the standards of veterinary students and the veterinary
profession at both local and international levels by conducting various vaccination programs, health camps,
awareness evenls, symposiums, conferences, workshops, and many more. Realizing the importance of
documentation of scientific works and innovations in the veterinary field, IVSA Nepal has started publishing an
annual journal named “IVEA Mirror™ since 2016 AD. Since then IVSA Nepal has been publishing the journal
annually by compiling the scientific works and innovations done by velerinarnians, velerinary professionals,

experts, and veterinary students.

The seventh volume of IVSA Mirror has excelled in encapsulating the essence ol our veterinary profession by
showcasing a diverse array ol articles, research papers, and creative pieces that reflect the remarkable skills and
passions of our contributors. 1 hope you will enjoy reading each and every page of the journal and provide you
with in-depth knowledge of the related field. The valuable insights, research, and expenences of our contributors

have added immense depth and richness to this publication.

I would like to extend my deepest gratitude to the editorial team, who has put countless hours into ensuring that
the content met the highest standards of quality. The meticulous editing and dedication to upholding academic
excellence are commendable. TVESA Nepal will always be grateful to our patron Prof. Dr. LP. Dhakal, advisors
FProf. Dr. Bhuminand Devkota and Assoc. Prof. Dr. Rebanta Kumar Bhattarai along with advisors of this journal
Assoc, Prof. Dr. Shanker Baj Barsila and Dr. Sulove Koirala. Thank vou all of the supporting hands for yvour
unwavering support and the remarkable contributions. I'VSA Mirror Volume 7 stands as a testament 1o what we
can achieve when we come together. o 1.
Pramod Kumar Chéudhary
President 2022/23
IVSA Nepal

Email: pramodpd.pe@ gmail.com

ivsapepal@ivsamoorg ——— www.ivsanepal.org
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A SHORT NOTE ON THE SILVIPASTORAL
SYSTEM AS AN ALTERNATIVE FORAGE
PRODUCTION MODEL

S. Barsila*

Abstract: Traditional integrated land use practices such as silvopasture mix trees, cattle, and feed. Many different
small- and large-scale variations of this land use are used throughout the world's temperate and tropical climates.
Practice offers better economic benefits than wide-open grasslands and scant woodlands. Monocultures and poor
farming practices threaten the bulk of the world's landscapes. Designing polycultures to offer regenerative
activities for populations in specific geographic areas would help us rejuvenate these environments and protect
them from further reckless exploitation.Sustainability must give way to the creation of systems that satisfy our
needs, improve the environment, and give people more control over their lives. This silvopasture is the best way
since it preserves the microclimate and gathers soil. Modern silvopasture, however, goes beyond renaming an
antiquated practice. It requires proficiency in complexity management and is founded on solid ecological
concepts. However, it has also brought to light several flaws in the research. We can improve these systems' social
acceptability as well as their economic and environmental sustainability by filling in these knowledge gaps.

Keywords: Forages, Livestock, Pasture, Sustainability, Silvopasture

1. Introduction

In a silvopasture, trees, forages, and grazing animals are all managed to boost productivity. The most
important distinction is that silvopasture is an intentional technique; allowing animals to graze in a
naturally occurring, unmanaged woodland area is not considered silvopasture. A carefully thought-out
agroforestry system called silvopasture combines trees, animals, and feed to produce a commercially
viable and environmentally friendly alternative land use system (Jose et al. 2019).

The goal of silvopastoral systems is to produce a high-value livestock component while simultaneously
creating a high-value timber part. The growth of forest products, a high-quality forage resource, and
productive cattle are made possible by intensive management of the interactions between the three
resources: wood, forage, and livestock. In general, silvopasture can produce financial profits while
creating a sustainable system that benefits the environment greatly. Well-managed silvopasture offers a
variety of marketing opportunities that can support rural economic development (Klopfenstein et al.,
1997).According to Poudel et al. (2020) and FAO, 2020), livestock contributes for 20 to 24% of the
agricultural sector's gross domestic product. Around the world, millions of people, mostly family
farmers, depend on cattle for their nutrition, food security, and means of subsistence (FAO, 2020). In
addition, the FAO projects that by 2050, demand for items connected to livestock would increase by
more than 50% as a result of population growth, with Africa and South Asia accounting for the majority
of this increase. The caliber of the feed that animals and cattle consume directly affects their quality and
performance (Coleman & Moore, 2003). However, it is increasingly acknowledged that the availability
and accessibility of high-quality fodder resources is a substantial obstacle to livestock production (Ajith
et al. 2012). The establishment of silvopastoral systems with trees, grasses, and legumes in farmland,
wasteland, or in homesteads is one of the promising techniques for boosting the production of feed in
the humid tropics.

Department of Animal Nutrition and Fodder Production, Agriculture and Forestry University Rampur Chitwan, Nepal
*Corresponding author: sbarsila@afu.edu.np
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For the successful creation and upkeep of a forest that satisfies the various needs of society, knowledge
in life science (such as botany, plant physiology), environment science (soil science, meteorology),
ecology (forest ecology), economics, and sociology is required. Forest ecology is the foundation of
Silvopasture, which explores the ideas underlying the growth and development of individual trees as well
as the forest as a biological system.

Silvopasture merges life science and environmental science to better understand the connections between
trees, the environment, and other organisms. In addition to involving sociology and economics,
slvopasture considers the demands people place on trees (Baker, 1950). For the economic production of
timber and grazing animals, silvopasture is adapted in regions with moderate, moist temperatures, such
as those present in the Southern Coastal Plain (Rietveld & Francis 2000).

The following primary objectives are typically sought after by a silvicultural system (Forest Service R10,
Tongass NF, 2016):

» Makes sure that different forest resources (not only timber) are distributed geographically and
throughout time to ensure their availability.

* Produces planned, long-term harvests of forest products.

For resource sustainability, consider economic, ecological, and biological issues.
* Enables planned regeneration and development of seral stages.
» Makes use of rising production and resources to create favorable conditions and products.

* Achieves the objectives of the landowner at the stand and landscape levels while providing a variety
of potential future management options.

» Makes an effort to lessen the risks posed by stand-damaging agents like disease, wind, and insects.

2. Benefits
2.1 Economic

A land management method that incorporates trees, pasture, and animals’ results in the production of
commercial goods while preserving long-term productivity. Reducing economic risk by producing
multiple products along with lowering management cost. Forage production that is well-managed offers
better nutrition for animal growth and productivity. Sawtimber, veneer logs, pulpwood, firewood, pine
straw, posts, poles, harvested game, nuts, fruit, decorative flowers and greens, maple syrup, mushrooms,
organic mulches, and other secondary products are examples of potential outputs from the tree part
(Klopfenstein et al., 1997). According to the financial study done by Orefice et al., (2019), silvopasture
fared better in terms of IRR and NPV than open pasture and thinned forest treatments. On locations with
a comparable, forested beginning condition, forage production in silvopasture can be competitive with
that in open pastures.

2.2 Woodland and forage

A perfect grassland management strategy for long-term sustainability is silvopasture. Grazing can lessen
the competition between grass and trees for water, nutrients, and sunlight. Benefits of well-managed
grazing include preserving fire breaks, lowering rodent habitat, and controlling weeds and brush without
the use of pesticides. Fertilizer used for feed is also utilized by trees. Animal dung also recycles nutrients
for use in trees and feed.
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Silvopastures generated greater total forage dry matter than open pastures in the first year following
establishment, but there was no difference in total forage production between the two types of pastures
between June and August of the following year. The bicultural of orchard grass and white clover
produced greater total forage dry matter in both years than the control treatment. According to Orefice
et al. (2019), the percentage of crude protein in orchard grass in open pastures in June of year two was
lower (10.7%) than in silvopasture (12.9%). The presence of more leguminous plants at those places,
according to Buergler et al. (2006), is what drove the trend of greater CP in forage under honey locusts.
Trees in pastures clearly caused trade-offs in the measures of the nutritional value of the feed.

Mulberry sole plots had lesser yields of feed. Although hybrid Napier (HN) monoculture produced more
fodder than any other system, the quality of the fodder, as measured by CP production and carbon
storage, was exceptionally low. As a result, the 2-tier HN mulberry system with a tree density of 11,111
trees ha-1 was found to be the most promising system for meeting both farmer’s need and environmental
services. It produced fodder (24 Mg ha-1 year-1, dry basis), CP yields (3.15 Mg ha-1 year-1), and carbon
fixation rates (11 Mg C ha-1 year-1) (Varsha et al., 2019).

2.3 Livestock

When grown in a setting with protection from trees, several forage species tend to have lower fiber levels
and are easier to digest. Animals can experience less heat stress and windchill thanks to trees that supply
shade or wind protection. Protection from trees can minimize the direct cold effect by 50% or more and
can also slow the wind down by up to 70%. Less feed energy is used by livestock, which improves
performance and decreases mortality (Klopfenstein et al., 1997). In comparison to the open pasture,
cattle used the terrain more equitably in the silvopasture. This difference was mostly attributed to the
silvopasture's lower sun radiation levels. In the silvopasture, grazing predominated while loafing
predominated in the open-pasture. On the Coastal Plain of the Southeast United States during warm
weather seasons, cattle grazing in silvopastures appeared to have less heat stress (Karki & Goodman,
2010).

2.4 Aesthetics and the environment

Silvopastures can enhance water quality and diversify the animals they support. While supplying organic
matter to the soil to enhance its qualities, the forage shields the soil from wind and water erosion.
Silvopastures offer a beautiful setting that is aesthetically pleasing and "park-like." Silvopastoral systems
are less prone than concentrated livestock operations to cause environmental concerns about water
quality, odours, dust, noise, disease issues, and animal care. By managing nutrients and pastures
optimally, topography influences on soil nutrient distribution and the ensuing continuous soil nutrient
maps can be used to fine-tune production systems (Adhikari et al., 2018).

The mass-based soil C concentration was comparable across the different Land use systems (LUS),
although pasture soils had higher surface-level C stocks than soils under other LUS due to their higher
BD values. Because of this, the relative abundance of macro-aggregates in the pasture and silvopasture
systems in the current study may be a trustworthy indicator of the better capacity for C sequestration of
both techniques (Howlett et al., 2011; Tonucci et al., 2011).

The finding that adding more trees to human-modified lands, such pasturelands, can provide cooling
benefits is promising since it offers a shared pathway for promoting human well-being, land conservation
or restoration, and climate adaption and mitigation goals. For every 10 metric tons of woody carbon per
hectare, these cooling effects increase linearly from 0.32 degrees Celsius to 2.4 degrees Celsius. More
importantly, they are not influenced by the location of the silvopasture systems. By increasing the
intensity of their silvopasture efforts, smallholders can benefit (Zeppetello et al., 2022).
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All microclimatic parameters (air temperature, wind speed, relative humidity, and total solar radiation)
had lower overall average values in silvopasture than in open-pasture. It appears that silvopasture
experiences milder microclimatic conditions than open-pasture because seasonal, monthly, and diurnal
changes in pasture types were also discovered for a few traits (Karki & Goodman, 2015).

3. Problems

The soil may be harmed by livestock. For instance, grazing can cause soil compaction in a range of soil
types and temperatures. It gets worse because of low soil organic matter content and high soil moisture
content. Compacted soil increases soil strength and decreases physical fertility, which increases the
demand for more fertilizer and raises production costs due to decreased water and nutrient storage and
availability. Reduced nutrient recycling and mineralization, decreased microbial activity, and lower
inputs of new organic matter into the soil are all adverse consequences of decreased plant growth (Hamza
& Anderson 2005).

System productivity may also suffer from disturbance. As an illustration, consider the physical harm
done to trees during the first few years of silvopasture installation. Some silvopastoral systems may
benefit from the successful use of fire as a management method, but doing so could harm the ecosystem
as well (Jose et al., 2019). Depending on the animals used for exploitation, grazing, browsing, or a
combination of the two may be the main forces determining the structure of the silvopastoral system.
The development of this agricultural system's successional trajectory will be significantly influenced by
the management techniques of silvopasture, grazing, and fire that were previously described. When a
landowner transforms a property from a forest to a silvopasture or from a pasture to a silvopasture, the
vital relevance of disturbance should not be disregarded.

4. Conclusions

Silvopasture has been demonstrated to be an economically and environmentally sustainable manner of
land use at both small and large scales. Silvopasture provides a variety of goods, including wood, food,
shelter, and foraging. In order to increase nutrient intake and assist carbon sequestration, it is essential
for establishing a microclimate system. The sustainability of agriculture depends on the availability of
resources for animal feed, which will support consumer demand for animal products while preserving
the ecological balance of the environment. Although many studies have been conducted, they are
insufficient to fully understand silvopasture. To increase silvopasture's social acceptability and economic
and environmental sustainability, these knowledge gaps must be solved. in a search for greener pasture
and wallowing habits lengthens. Thus, animal prefers the place that better fits their thermoregulatory
response, decreasing access to wallowing areas concentrates the herd, risking aggression and disease, and
pest transfer. Hence, mammals including livestock animals have adapted to variable environments all
over the world which typically include high ambient temperatures.In these environments, mammals have
acquired genetic variation and improved mechanisms for con- trolling body temperature and managing
heat stress. On the other hand, the genetic selection of livestock by humans has made them more
susceptible to heat stress. This is especially the case with dairy animalswhich generate large amounts of
metabolic heat for milk production. In dairy cows selected for high milk production, the conception rate
decreases dramatically in summer than in winter (Lopez, 2003).
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FACTORS THAT DETERMINE THE CHOICE
OF SCIENTIFIC JOURNALS AMONG THE
UNDERGRADUATES’ STUDENTS ENROLLED
IN AGRICULTURAL COLLEGES OF NEPAL.:
AN ONLINE SURVEY

P. Kiju'*, P. Shrestha'*, P. Adhikari'*, P. Neupane'*, R. Shah,
P. Upadhayay?, M. Adhikarit, R. P. Joshi*, R. Khanal*, M. Poudel®, M. Giri%, P. Giri%, and K. Kaphle?

Abstract: Publishing research papers in appropriate journals is one of the major challenges for
technical students, and it's also the scariest thing. The study we performed was done through an e-survey
form that was released for 1 week from June 18, 2020, to June 27, 2020, including various questionnaires
primarily focused on article publishing and knowledge about predatory and non-predatory journals.
Using a Google Form survey, this study attempts to analyze the knowledge among students about the
importance of research paper writing and publishing their paper in a non-predatory journal. The
objective of this study is to determine the status of undergraduate students' knowledge about scientific
journals and publications. The survey had 150 undergraduate students as respondents from different
colleges in Nepal. It gave coarse information on the percentage of students involved in research paper
writing, knowledge on various factors of publishing a paper, and difficulties encountered. Most of the
student publishers chose journals with open access; more than 89.1% of respondents chose to publish
an article in the journal that fits with the scope of their research. The trend of publishing is on the rise
among agriculture students in Nepal, but most works end up in the trap of predatory journals. Thus, this
survey is to understand and share among us the value of quality work, but more importantly, the pursuit
of excellence by striving to publish in quality journals.

Keywords: ethics, open access, plagiarism, publication

1. Introduction

The Merriam-Webster dictionary defines a journal as “a periodical dealing especially with matters of
current interest.” Scientific journal papers are mostly peer-reviewed papers that state scientific research
results and are published in a periodically published serial by a third-party publisher and not by the author
(Bjork, Roos, & Lauri, 2009). "The Philosophical Transactions" is regarded as the first original scientific
journal and was published in 1665 by the Royal Society of London (Guedon, 2001). According to Liu
(2013), scientific publications are easier to access than other types of publications, as they are held by
university libraries and can also be found electronically. The scientific publishing industry has undergone
two major shifts in the 21st century. They are the invention of the printing press and the emergence of the
World Wide Web. Thus, with the development and accessibility of the internet, almost 59.6% of the total
population has internet facilities (World Internet Users Statistics and 2020 World Population Stats), and
people generally get scientific journals from web sources. Having said that the scientific journals are
retrieved from web sources, the potential of the web is still being unused as there is a business model of
scientific publishing where the subscribers have to pay some money to get full access (Liu, 2013). There
is also a widespread myth that journal articles are occasionally read, but different surveys from the 1970s
to 2001 consistently show that journal article reading is one of the most
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important resources read by scientists (Tenopir & King, 2001), and with the arrival of Generation Z, it is
becoming inseparable. The single biggest difference between Generation Z and other generations is how
connected they are and have been since birth. On average, young people now aged between five and
sixteen spend three hours online every day. Connectivity permeates their lives, from friendships to
relationships, news, entertainment, and shopping, and has transformed how they interact (Caelainn Barr,
2016).

y = 3.9155In(x} + 57.732
R*=0.9075

Student marks

0 10 20 30 40 50 60 70
Hours spent accessing electronle resourees

Figure 1. Graph of Correlation between electronic resource usage and student grades. Source: (Cox &
Jantti, 2012)

At the University Of Wollongong Library (UWL), a survey was performed on the correlation between
usage of library resources and academic performance as a result of the investment of time and energy
while using library information systems using a Performance Indicators Unit (PIU). The survey shows a
certain relationship between the average marks for each level of electronic resource usage and student
marks (with a few notable exceptions). An interesting grading system was designed, as shown in Figure
(1). It plots the average mark for every integer frequency of student usage of UWL's e-resources. For
example, the average mark for students who never used UWL electronic resources in 2011 was 55, while
the average mark for those who spent up to one hour a year accessing UWL electronic resources per year
was 61. The chart shows a very strong nonlinear relationship between average usage of resources and
average student marks (R-squared = 0.91) (Cox & Jantti, 2012). On the contrary, with the rise of internet
surfing and e-resource use, cyberloafing and overindulgence in social media have become a concerning
trend among youngsters. A double-edged knife indeed. Even for studies and academic purposes, the most
influencing factor in the choice of journal is its free availability in search engines. This is hugely supported
by the experiences in the late 1990s, when the medical indexing and abstracting database Medline was
offered free through the PubMed system. In those periods, the number of users for this medical index set
a new record. Around 90% of all Medline searches are done with PubMed, and there are one-half to one-
million searches of PubMed per day (Tenopir & King, 2001), and with the rapid increase of computer-
using young people, it is huge traffic. Visits to the library for hard copy references are on the decline, and
anything not available online or out of regular search range is considered nonexistent. This is not good in
itself; time spent in the library atmosphere among real pages and the smell and feel of knowledge is ideal
for creativity. The trend to believe everything published online as being correct, the easy shortcuts of copy-
paste, and citation diversion are also eroding the culture of hard work and establishing smart work and
quick fixes. Not to mention, seeking social media glory also invites malpractices due to publication
without sincere efforts or the wrong choice of journals to publish hard work, which is a serious concern
for the academic future of agriculture students in Nepal. The number of undergraduates reporting research
experiences has increased at all types of colleges and universities since the release of the Boyer Report in
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1998 (Hu, Kuh, & Gayles, 2007). The scenario is changing slowly, and undergraduate students are
encouraged to participate in research activities by universities and various funding agencies. Governments
are reformulating their strategies in the best ways to impart training and education. The digital drive
initiated by India is keenly observed by the world as it is the powerhouse of information technology and
a nation of growing internet users. This article presents some highlights of different factors that affect the
choice of journal for students in Nepal and provides some insights into the preference of the journals. The
information presented here is the result of an online e-survey via a Google form from June 18th, 2020, to
June 27th, 2020. 150 students, especially from the fields of B.Sc. Agriculture, B.Sc. Forestry, and B.V.
Sc. and A.H., were surveyed online, and their choice of factors for journal preference was collected and
analyzed. This article aims to determine the awareness among the students about journals and their ideas
on factors influencing journal preference.

2. Objectives
i) General
- To know about the factors that determine the choice of scientific journals among students
i) Specific
- To know about the involvement of students in the publication of articles in the journal.

- To know about the status of knowledge of undergraduate students about the scientific journals
and publications.

- To identify possible solutions for the involvement of students in publishing journals.

3. Rationale of the Study

In most South Asian countries, student research opportunities are limited, as research is often not
considered an integral part of the university curriculum. Inadequate training in research, lack of funding,
and a lack of mentors to guide the students, these are some of the reasons affecting research development.
The involvement of students in research activities is very important in developing critical thinking,
enhancing writing skills, and publishing research to contribute to their respective fields. The main focus
of the study is to understand the level of knowledge about research articles and publications among
undergraduate students. Identifying the status of publication among students will help curriculum makers
make research an obligatory part of the university curriculum. It is expected to draw the attention of
academic personnel to the declining interest and lack of proper knowledge among students about journals
and publications.

4. METHODOLOGY

A google form was created in which a total of 12 questions was prepared regarding knowledge on journals
and different sectors of publications. The forms were circulated through emails, social sites, and 150
undergraduate students from different faculty such as agriculture, veterinary and forestry took part and
filled up the form. The major questionnaire consisted of the following questions;

1. Have you submitted any manuscripts to a journal to get your manuscript published and has your
article been published?

What is rate of difficulty about publishing the article?

Have got any idea on the predatory and non-predatory journal?

On which type of journal do you want to get your article published?

What factors determine the choice of journal?

What do you check about the journal your manuscript before you submit?

7. lIs it important for undergraduates to get the article published in any journals?

ook ow

The research instruments include questionnaires in Google Forms, use of social media sites like
Facebook, and emails. This research was done as the partial fulfillment of a group assignment in one of



Page |12

the courses (Clinical Conference) of B.V. Sc. and A.H. We opted out of the online survey because of the
lockdown due to COVID-19 pandemic and to cover a range of students from different agricultural
colleges. The pie charts and bar diagrams were generated using Microsoft Excel 2016, and the figures
were extracted from different websites. The data was prepared and analyzed using Microsoft Excel 2016
and IBM SPPS Statistics 26. Descriptive statistics, frequencies, and percentages were used to summarize
the results and presented using tables.

5. RESULTS AND DISCUSSION

Figure 3(i)
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Figure 3(ii)
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Figure 3. (I) Pie chart showing the number of respondents who have submitted any manuscript to a
journal. The chart puts light on the situation of Nepalese students especially from agriculture colleges
about their interest in article publishing in a journal.

Figure 3 (ii) Bar diagram showing the number of respondents whose article got published in any journal.
The diagram shows those who have submitted their manuscript in the journals for publication, many are
rejected and only very few manuscripts get published after peer review.

In our e-survey, we received 150 responses from different agriculture universities in Nepal. As shown in
Figure 3(i) and Figure 3(ii), 116 (77.33%) of respondents have not submitted any manuscript to be
published in any journal, whereas 130 (86.67%) of respondents' articles did not get published after
submitting the manuscript. There are several factors, such as inadequate funding, a lack of proper
guidance, and limited infrastructure or lab facilities, that hinder the research and publication activities of
students (Aslam, Shakir, & Qayyum, 2005). A study in South Asia shows that in developing countries
where health care facilities are very poor, financial support is the main obstruction to conducting research
(Sadana, D’Souza, Hyder, & Chowdhury, 2004). The above statistics also show that a very small number
of Nepalese students have been involved in research and publication activities.

Rate of difficulty in publishing the article in
journal

80 73
a
S 60 51
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S 40 24
%]
ER ]
o
S
S 2 3 4 5

Preference of the choice from 1-5(1 being the easiest and 5
being the hardest)

H Total

Figure 4. The rate of difficulty of respondents in publishing articles in a journal. The diagram indicates that
the majority of respondents find it difficult to publish an article in the journals.

In our survey, we have given rank in determining the difficulty, whereas rank 1 was given as the easiest
and rank 5 was given the hardest option. From this survey, we found that most people found it more
difficult to publish papers. This is because in our country, publishing in a journal is not considered an
integral part of the research. Conducting research and publishing a paper is not an easy task; it requires
adequate knowledge, extreme interest, and financial and intellectual support. The process of selecting an
appropriate journal is also challenging for authors and can easily take months. Proper selection of an
academic journal is critical to publishing success (Knight & Steinbach, 2008). The problem seen among
students is only concentrating on the assessment tests and examinations rather than giving time to
research activities (Basnet & Bhandari, 2014).
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Do you have idea about
predatory and non predatory
journal?
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Figure 5. Pie chart showing the percentage of respondents having an idea about the predatory and non-
predatory journal. The pie chart illustrates that almost half of the respondents are unaware of the predatory
journals.

The percentage of students who were aware of predatory and non-predatory journals was less than 50%,
i.e., 43% had an idea about predatory and non-predatory journals while 57% didn’t know about them
(Figure 5). Also, this survey showed that 42.4% of people always checked whether the journal was
predatory or non-predatory before submitting their papers, 35.1% sometimes checked the journal, and
22.5% never checked. Few courses and even fewer professors are there to train students in Nepal. The
institution’s library contains more old literature books than new research papers. The thesis mostly
follows the old saying from bookshelves to bookshelves, or now digital garbage to digital graveyards.
Lack of teaching and learning through research papers and limited guidance has directly lowered research
and publishing interest among students. The culture of quick gratification without due effort, the easy-
going attitude among students, and the lack of moral values are no doubt equally to blame.

Citation analysis has become popular over the past four decades. As a general rule, a high-IF journal is
considered the most prestigious one (Garfield, 2006). In our survey, 66.9% of people found the impact
factor to be a very effective method to identify the quality of journals, followed by peer review at 45.7%,
easy submission at 25.8%, fame at 19.2%, and nothing at 5.3%. The result depicts that most people
investigate the IF and peer review of the journal before submitting manuscripts, and very few people
submit an article without considering anything. Gaston et al. (2020) suggest editors and publishers focus
on a journal’s peer review process and impact factor if they want to maintain and grow submissions. This
shows that most of the author's foundation for the selection of a journal is the IF and peer review practice
of the journal. As IF is easier to quantify and most of the journals with high IF have a proper editorial
board and systematic review process that maintain the quality of the paper and the prestige of the journal
within the scientific community, IF and peer-reviewed journals are preferred. The survey conducted by
Solomon and Bjork (2012) found that the three most important factors authors take into consideration
before submitting manuscripts are the subject area of the journal, the scientific quality of the journal in
some cases as measured by the IF, and the speed of review and publication. This survey also indicates
that IF and peer review are the most important factors that affect the selection of journals.
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Respondents responses to choice of journal
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Figure 6. The respondent’s responses to the choice of journals. The diagram renders that majority of
respondents chose open access journal as the choice of journal for publishing their article.

On the question of whether publishers preferred their articles to be published in open access or paid
journals, 137 (91.4%) respondents voted for open access and 12 (7.9%) for the paid journal (Figure 6).
Open access means access to the full text of a scientific publication on the Web, with no other limitations
than possibly a requirement to register, for statistical or other purposes that result in indexing by general-
purpose search engines (Bjork, Roos, & Lauri, 2009). The main reason for the expectedly high percentage
of respondents’ preference for open access journals is that open access journals don’t charge readers for
access. Readers can read, download, distribute, and print articles and other material freely. Some costs
are met by charging authors for the publisher’s services in making the material online. Generally, at the
student level, they are unable to pay for the article they want to study, so more than 90% of respondents
preferred open-access journals. The prime reason for publishing in an open-access journal is free access
to information. Of the total respondents to the particular question, 32.7% gave a score of 3 with their
preference for open access journals without APC (Article Publishing Charge).
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Figure 7. Bar diagrams showing the respondent’s responses to Open Access journal without APC (Article
publishing charge), Open Access journal with APC (Article publishing charge), Fit with the scope, Speed
of Publication, and Quality of Journal.

The respondents were given options from 1-5 (where 1 denotes to least important and 5 denotes to most
important). There were five topics that the respondents were given to pick out the factor affecting the
choice of the journal and the respondent were requested to choose one option from 1-5 depending on
their importance to them.

As in figure 7, of the total no. of respondents, 32.68 % of respondents chose no 3(from rank 1-5) as the
choice of the journal to be open access journal without article publishing charge (APC).

Similarly, 36.69 % of respondents chose no 2 (from rank 1-5) as the choice of the journal to be open
access journal with article publishing charge (APC).

Furthermore, of the total no. of respondents 31.69%, 28.16%, and 29.57% respondents chose no 3,4 and
5(from rank 1-5) as the choice of the journal to fit within the scope. Likewise, 45.65 % of respondents
chose no 5 (from rank 1-5) as the choice of the journal that has good quality.

Hence, from the survey, we found out that many respondents chose the journal which has open access
and does not takes the article publishing charge. About 36.69 % of respondents gave little importance to
the journal which takes article publishing charge. Among the respondent, a majority of people more than
about 89.1 % respondent chose the topic to fit with the scope as one of the most determining the choice
of the journal. Similarly, 45.65 % of respondents also preferred the quality of the journal as the major
factor for the choice of the journal.

6. CONCLUSION

The survey conducted among 150 undergraduates from the fields of agriculture and veterinary science
concludes that only very few students are involved in research activities, and even fewer have had their
research articles published in journals. The preference of a journal among undergraduate publishers was
based on its scope, article publishing charge, speed of publication, and quality. The majority of publishers
preferred to publish in open-access journals with no publishing charges. The study shows that the quality
of the journal is most often measured by the impact factor and peer review. These are the basic things
that most of the respondents consider before submitting their manuscript to any journal. This gives the
publisher an idea of how to increase article submissions by increasing the impact factor and systematic
peer review. The submission of the manuscript and publication of the article are very low, which shows
the feeble research activities done by Nepalese students. Lack of proper facilities, funding, and guidance
might be the reasons why most of the students find publishing a difficult task, which has also limited
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their interest in publishing articles. So, there is a need for integrating publication activities as a
compulsory subject by providing proper resources from universities. By providing the right amount of
support and guidelines, the research and publication activities of Nepalese students can successfully
flourish. Recent updates in the B.V.Sc. and AH curricula of IAAS focus on practical-based education,
which needs to evolve learning and assessment. Thus, with the update in the curricula of IAAS, many
undergraduates have been successful in publishing their research and articles in quality journals in recent
years.
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CO-GRAZING OF SHEEP AND GOAT:
BENEFITS AND CONSTRAINTS

S. Barsila*

Abstract: Sheep and goats are frequently co-grazed all over the world and have been grazed for centuries.
However, its advantages might not be well understood, and methods to maximize them have not received much
research. The advantages of grazing sheep and goats mainly come from differences in preferences for specific
plant species and parts, the ability or willingness to consume extremely unpopular forages, and the physical ability
to access particular types of vegetation. Thus, with growing vegetation diversity and concurrently decreasing
foraging overlap, the extent to which the overall stocking rate or carrying capacity of grasslands is larger than
that of monoecious species increases. Projecting mono-species stocking rates will be made easier by prior
knowledge of the specific grazing and animal circumstances. Estimates of nutritional overlap while co-grazing
should be based on the most precise technique available, which in many cases may be prior experience or visual
observation at various times of the day and throughout the year. It makes the unavoidable assumption that each
animal species will consume an equal number of forage species, which is not necessarily the case. Additionally,
the effects of stocking rates when the two species graze jointly versus separately are not taken into account.
However, due to its simplicity, the method may be useful in field settings. It also highlights the significance of
various browse plant species in grazing systems and the reasons why management practices are routinely used
to maintain or improve their abundance.

Keywords: Sheep, Goats, Co-grazing

1. Introduction

Common use, dual the use, or multi-species grazing is the practice of grazing two or more species of
cattle on the same piece of land at the same time in a single growing season (Byington, 1985). Sequential
grazing (i.e., grazing by one species after another at different times) or co-grazing (i.e., grazing by two or
more species of cattle and/or game animals at the same time) are two options for multi- or mixed species
grazing systems. With land that has a diversity of plant species, these methods have the greatest impact
on forage efficiency (Walker, 1994). According to the findings, the degree of dietary overlap in the intake
of specific plant species and components is a significant factor determining the advantages of multispecies
grazing. Consumption by sheep and (or) goats of plants toxic to or avoided by another ruminant species
present is a similar feature of co-grazing, however, it is significantly more prominent with the presence
of cattle (Walker et al., 1994). Ruminant species differ in their desire for, tolerance for, and/or capacity
to graze grounds with various topography and terrain. Multi-species grazing can result in product
diversity, as opposed to mono-species grazing. For multispecies grazing, greater biological efficiency,
defined as the product from a system continuously, increases overall revenue and enterprise sustainability.

Given the aforementioned potential benefits of co-grazing but the lack of widespread employment, there
must be drawbacks or other limiting factors. One is a simple lack of understanding or appreciation of the
characteristics. Additional production inputs for rearing tiny ruminants, such as extra fence needs and
predation protection, as well as increased management skills and knowledge required for two or three
species vs. one, might have a significant impact. There may also be a decline in production efficiency.
For example, with restricted numbers of two or more co-grazing species compared to one in mono-species
grazing, purchasing fewer amounts of health management supplies at a greater cost is an example.
However, these issues seem of much lesser significance for the co-grazing of sheep and goats than of
cattle and one or two species of small ruminants.
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2. Nutrient requirements
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Nutrient needs are one of several elements that impact how sheep and goats respond to grazing together
versus alone. When given the chance, Forbes and Provenza (2000) postulated that ruminants ingest
varying amounts of one or more feedstuffs to repair or limit nutritional deficits and avoid excesses to
reach low levels of metabolic discomfort. Furthermore, ruminants 'experiment' with varied quantities of
certain feedstuffs, and maybe plant parts, in response to variations in the mix of available feedstuffs and
fluctuating nutritional demands.

2.1 Energy

Sheep have a lower ME requirement for maintenance (MEm) concerning body weight 0.75 than goats
(NRC, 2007). NRC (2007) reviewed evidence that suggested there were no or minor variations across
sheep breeds in MEm. In contrast, variations in MEm appear to exist between broad kinds (i.e., biotypes)
of goats selected for certain productive objectives (e.g., dairy > Boer and indigenous). Many additional
parameters, such as historical or current feed consumption, age, gender, body composition, grazing
activity, and acclimation, affect MEm. It is unknown if such elements have different effects on sheep and
goats. Though the methodologies for describing energy requirements for growth in sheep and goats differ
(e.g., NRC, 2007), the requirements per unit of gain appear to be similar when tissue accretion is taken
into account. Sheep have had a higher ratio of average daily gain (ADG) to DM intake (DMI) than goats
in some cases (Al Jassim et al., 1991; Mahgoub and Lodge, 1998). However, this might be due to the
goats' relatively modest growth potential or comparisons with dairy goat breeds with greater MEm than
other genotypes (Urge et al., 2004; NRC, 2007). Animut et al. (2006) found that Boer goats and Khatadin
sheep fed mixed forage concentrate diets had comparable ADG: DMI. Other productive tasks including
lactation, fibre growth, and pregnancy are assumed to be equivalent between sheep and goats in terms of
output, milk composition, birth weight, and so on, just as they are for growth.

2.2 Minerals and Vitamins

Mineral and vitamin requirements of goats have not been studied as extensively as those of sheep, with
in many instances recommendations for goats based on findings for other ruminant species. However,
one notable difference in need of consideration for grazing is the greater requirement for Cu and higher
dietary Cu level at which toxicity may occur for goats than for sheep (NRC, 2007).

2.3 Voluntary feed intake

Voluntary feed intake is an important consideration when addressing the comparison between small
ruminant grazing species. For example, Luo et al. (2004) with a database of treatment mean observations
from the literature to develop feed intake prediction equations for goats of different genotypes, genders,
and stages and levels of production accounted for the influence of requirements through an assumption
of constant efficiency of whole-body energy metabolism (Tolkamp and Ketelaars, 1994). NRC (2007)
cited some of the studies in which feed intake by sheep and goats has been contrasted, reporting higher
intake by goats, the opposite, or no difference. It was concluded, in part based on SCA (1990), that clear
evidence is lacking to recommend generalized intake differences between sheep and goats. In this regard,
numerous experimental conditions influence such species comparisons, among genotypes.

3. Ingestive Behavior
Ruminant species are commonly classified into morphological feeding types of grass/roughage
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consumers or grazers, concentrate selectors, and ones with intermediate behaviours or mixed feeders
(NRC, 2007). Cattle and sheep are categorized as grazers, and goats are usually placed in the
intermediate group. Grazers have relatively short lips, broad muzzles, and a cornified tongue tip,
designed for maximal intake of grass at low biomass (Van Soest, 1994; NRC, 2007). Goats have a fairly
narrow but deep mouth opening and mobile lips and tongue that allow selective harvesting of particular
plants and plant parts, such as leaves and twigs of woody plant species (Hofmann, 1989; Van Soest,
1994; NRC, 2007). Goats are quite agile compared with cattle and sheep, frequently using a bipedal
stance and climbing to gain access to vegetation of interest (Sanon et al., 2007; Figs. 1 and 2). Compared
with grazers, intermediate feeders have greater salivary gland weight relative to BW (Hofmann, 1989;
Robbins et al., 1995). These glands produce a greater proportion of thin, proteinaceous serous saliva,
which may play a role in helping counter some plant defensive chemicals such as tannins (Hofmann,
1989; Robbins et al., 1995). Relatedly, intermediate feeders and concentrate selectors have a relatively
large number of HCI-producing parietal cells and a thicker abomasal mucosa, which may be adaptations
to plant secondary metabolites such as for thorough liberation of proteins bound to condensed tannins in
the reticulo-rumen (Hofmann, 1989).

Relative to body size, intermediate feeders have a smaller reticulo-rumen and omasum and a lesser
number of omasal lamina than grazers (Van Soest, 1994). The small size of the reticulo-rumen and a
larger opening of the reticulo-omasal orifice relative to body size for intermediate feeders versus grazers
yield potential for a shorter ruminal retention time of particulates and a large size of particles exiting the
rumen and appearing in feces, although such differences depend largely on the specific diets consumed
(Hofmann, 1989).

Comparative chewing efficiency (CE) of sheep and goats was studied by Domingue et al. (1991).
Ingestive CE was defined as the proportion of particles less than 1.0 mm in reticulo-ruminal boli present
just after swallowing, and ruminative CE was termed as the proportion of particles greater than 1.0 mm
in size following rumination. Ingestive CE was greater for goats than for sheep, whereas ruminative CE
tended to be greater for sheep. Higher ingestive CE for goats could be due to more frequent chewing, a
greater grinding surface area of teeth (mm2/kg body weight0.75), and(or) differences in the structure of
the skull and jawbones that determine forces applied during eating (Ulyatt et al., 1986). Of these factors,
greater chewing frequency appears most important, since when Domingue et al. (1991) corrected for
chewing frequency both ingestive and ruminative CE were similar between sheep and goats.

The botanical composition of the pasture or range affects the ingestive behaviour of sheep and goats.
For example, Papachristou (1997) noted that goats had a greater biting rate compared with sheep when
browse was the dominant forage available, and the opposite species difference existed when non-browse
plant species were most prevalent. The biting rate for both species was greater for low versus high browse
levels, with a considerably greater difference for sheep than for goats. This stronger negative relationship
between shrub cover and biting rate for sheep than for goats reflects greater flexibility or adaptability of
ingestive behaviour of goats to varied pasture conditions.

With declining bite mass, biting rate and grazing time increase up to certain levels to prevent or limit
reductions in daily intake (Coleman et al., 1989). In accordance, though bite mass is often greater for
sheep than for goats, in some cases greater rates of biting by goats have resulted in similar intake rates
(Gordon et al., 1996). Nonetheless, a possible important performance effect of bite mass is through
influence on grazing time, because of the strong positive relationship between the activity energy cost
and grazing time (Osuji, 1974; Sahlu et al., 2004).
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4. Forage Preference/Selectivity
4.1 Plant species

Differences between sheep and goats in dietary preference/selectivity with grass—legume mixtures have
been inconsistent. In some cases, sheep have had a higher preference for legumes than goats (Collins
and Nicol, 1987; Gurung et al., 1994; Penning et al., 1997), but with a tropicalgrass—legume pasture
Norton et al. (1990b) noted the reverse. Similarly, with a variety of forbs and multiple species of grasses,
Animut et al. (2005b) observed a greater preference of goats versus sheep for forbs and a greater
preference of sheep for grasses. A sward characteristic that may contribute to such varied findings is the
vertical distribution of different plant species about most natural or perhaps preferred methods of
harvesting. That is, sheep appear to desire and strive to graze in the lower stratum or deep in the sward
horizon (Collins and Nicol, 1986; Gong et al., 1996a,b,c). Conversely, goats generally have a shallower
depth of biting and prehend from the top of the sward or horizon down, with biting and head movements
horizontally or from side to side. In support, DM intake by goats decreases with decreasing pasture
height more rapidly than intake by sheep (McCall and Lambert, 1987; Penning et al., 1997). Therefore,
differences in preference/selectivity between species may be related to the vertical distribution of various
plant species and plant parts rather than being attributed simply to plant species presence.

An alternate way of considering the more varied botanical composition of diets consumed by goats than
sheep is simply because of greater flexibility. For example, Grant et al. (1984) found that the selectivity
of goats for rushes (Juncus effusus) in a mixture with various grasses decreased as their proportion
decreased. Likewise, the botanical composition of goat diets varies following seasonal availability. In
this regard, diets of feral goats were 90% browse, 4% forbs, and 6% grass in winter when browse
availability was high and 8% browse, 18% forbs, and 74% grass in the summer when the growth of
grasses and forbs was rapid (Coblentz, 1977). Sheep also can modify the consumption of different plant
species to changing seasonal availability but to a lesser extent than goats (Kronberg and Malechek, 1997;
Papachristou, 1997). Stocking rate is an obvious factor affecting available forage mass, but it has not
been extensively studied in regards to the co-grazing of sheep and goats. Animut et al. (2005b) observed
that, although preference values for forbs differed between goats and sheep, as stocking rate increased
and forage mass decreased preference values of both species for the most prevalent forb, ragweed
(Ambrosia artemisiifolia), increased. The preference value for more preferred forbs decreased and for
grasses was unchanged.

4.2 Plant parts

Both sheep and goats generally select for live or green forage and against dead plant parts (Hamilton et
al., 1973; Gurung et al., 1994). Norton et al. (1990b) did not observe major differences between sheep
and goats in the proportion of dead material in the diet, whereas Collins and Nicol (1987) reported less
dead material intake by goats.

In most cases, leaves are higher in nutritive value than stems, and often leaves of legumes are of higher
quality than of grasses. However, the nutritional value of different plant parts is not the only factor
affecting selection. In a tropical grass—legume pasture, goats had a high preference for legume leaves
and discriminated against both grass and legume stems (Norton et al., 1990b). In this same study, sheep
had a relatively high preference for grass leaves and selected against legumes and grass stems. These
species differences were presumably associated with the spatial distribution of different plants and their
parts in the sward. Conversely, Collins and Nicol (1987) noted that goats preferred green stems to green
leaves. In oat—ryegrass pastures, Norton et al. (1990a) reported a higher yield of residual grass stems in
paddocks grazed by goats, suggesting low preference and selection, whereas sheep selected for both
grass leaf and stem. Pfister and Malecheck (1986a), with a woodland grazing area, observed a low leaf-
to-stem ratio during the dry season for both sheep and goats and inconsistent animal species differences
throughout the grazing season.

4.3 Chemical composition
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Both sheep and goats select diets higher in digestible organic matter and CP than the average of all
available forage (Gurung et al., 1994; Papachristou, 1997; Hadjigeorgiou et al., 2003). Species
differences in the chemical composition of selected diets are inconsistent, which may not be surprising
given the significant impact of specific plant species available on selection. Also, species differences in
dietary nutritive value are not necessarily associated with corresponding performance differences
because of the importance of the level of feed intake and how quantities of nutrients consumed relate to
requirements (Wilson et al., 1975; Gurung et al., 1994). In some instances, the dietary CP content has
been greater for sheep versus goats (Gurung et al., 1994; Animut et al., 2005a), whereas the opposite has
been noted in other studies (Wilson et al., 1975; Pfister and Malechek, 1986b). With grass—clover
pastures (Hughes et al., 1984; Gurung et al., 1994) and woodland grazing conditions (Wilson et al., 1975;
Pfister and Malechek, 1986b), diet digestibility was similar for sheep and goats. Sheep selected diets of
higher in vitro digestibility than goats with tropical grass—legume pasture (Norton et al., 1990b) and
semi-arid woodlands (Squires, 1982), whereas Papachristou (1997) found greater dietary in vitro
digestibility for goats versus sheep. When browse plant species are available, dietary nutritive value has
been greater for goats versus sheep because of greater preference and more efficient harvesting by goats
(Wilson et al., 1975; Bartolome et al., 1998; Pfister and Malechek, 1986b) and generally high nutritive
value of browse that varies less with time or season compared with grasses and forbs (Fadel Elseed et
al., 2002). Season can have a large impact on the nutritional value of both sheep and goat diets. Normally
the dietary CP content is greater in wet versus dry seasons (Pfister and Malechek, 1986b; Kronberg and
Malechek, 1997). Browse availability has a major impact on dietary CP levels, particularly in the dry
season, and resultant differences between sheep and goats depend on the availability of other plant
species and the nature of specific browse plants available in regard to species differences in preference
and physical capabilities of harvesting.

5. Grazing Behavior

Based on co-grazing sheep and goats, it appears that in some but not all instances grazing time is greater
for sheep. With the variable conditions of the listed studies, it is not possible to discern why grazing
time did or did not differ between species. Body weight, stage of maturity, and growth potential might
be involved; in support, Penning et al. (1997) noted that scaling eating time by body weight 0.75
removed species differences. Ruminants display diurnal patterns in time spent grazing and in other
activities such as ruminating, idle, and lying (Fierro and Bryant, 1990; Sharma et al., 1998). Research
is not available to suggest appreciable differences between sheep and goats in diurnal patterns of grazing
activities. However, differences would be anticipated under specific environmental conditions and
adaptation of particular genotypes being studied. For example, a goat genotype adapted to hot climates
might be expected to graze relatively more during the day with high temperatures than a sheep breed
more appropriate for temperate climates, such as one selected for wool production. The season has
profound effects on the grazing behaviour of sheep and goats. Kronberg and Malechek (1997) noted
longer grazing time in the dry than wet season, whereas Sanon et al. (2007) observed the opposite. In
the study of Kronberg and Malechek (1997), time spent foraging by sheep was longer than for goats in
the wet season, but the length in the dry season was similar. It was proposed that similar grazing and
rumination times in the dry season were consequences of the reliance of both animal species on browse
plant species. Conversely, browse consumption during the wet season was relatively greater for goats.
Schlecht et al. (2006) found that the distance travelled by both sheep and goats in the dry season was
shorter than in the rainy season.

Stocking rate can affect grazing behaviour like differences between wet and dry seasons, although
generalizations are again difficult because of the scarcity of available data and the number of influencing
factors. In one particular co-grazing study with pastures containing a variety of grasses and forbs
(Animut et al., 2005a,b), available forage mass and nutritive value decreased as the stocking rate
increased. These changes elicited increased distance travelled and time spent grazing and standing and
decreased time spent lying, ruminating, and idle by both sheep and goats.

5.1 Energy expenditure for activity
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The magnitude and importance of MEa to the performance of small ruminants and the most likely
determinants or highly related factors have been recently addressed by Lachica and Aguilera (2003,
2005), Sahlu et al. (2004), and NRC (2007). However, due largely to the difficulty in measuring energy
expenditure, the effect of co-grazing sheep and goats on ME has not received considerable attention.
Animut et al. (2005a, 2007) noted greater energy expenditure by co-grazing sheep versus goats on grass-
forb pastures, but differences could be largely explained by the greater growth rate of sheep. It can be
postulated that co-grazing versus mono-species grazing would not have a large impact on MEa unless
it had a marked effect on preferred forage species and plant parts available for harvesting. In such
instances a decrease in grazing time or increase in nutrient intake with constant grazing time might be
expected, both of which would decrease the magnitude of MEa relative to energy intake and (or) animal
performance. However, when significant overlap exists between plant material consumed by the two
species, with appreciable competition, opposite effects seem likely.

6. Animal Performance and Economic Returns
6.1 Animal performance

Co-grazing of small ruminants can affect performance on an animal or land area basis. Co-grazing does
not improve animal performance unless certain circumstances are met. Forage removal by one animal
species should encourage the establishment of forage favored by and/or of high nutritional value to the
other species, and stocking rates for each species should be designed to avoid dietary overlap and
competition for specific plant species and plant parts. In this regard, Taylor (1985) summarized 20 years
of data from the Texas Agricultural Experiment Station with land consisting of various grasses, forbs,
and browse plant species and found that co-grazing of cattle, wool-producing sh