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PREFACE
In an era where social media is king and fake news is rife, it is difficult to separate fact from fiction.
Misconceptions about the animal production industry are widespread, and even facts are frequently
reported out of context. Furthermore, the animal production industry is constantly under scrutiny
as more and more consumers, with limited farming knowledge, become concerned about the
quality of their food and how it is produced, as well as the welfare of animals and the environment.
Now, more than ever, scientists need to be involved in the public conversation to ensure that
consumers are empowered to make informed decisions.
The 52nd SASAS Congress aimed to address this issue under the theme “Communication of animal
science: Is it reliable? Is it relevant? Is it responsible?” between 10 and 12 August 2021 – presented
as a virtual congress for the very first time.
There is a well-known saying that communication is key, but how many animal scientists really take
that to heart when we discuss our business with the general public? Many modern-day consumers
have little or no farming knowledge, but they care how their food is produced and often mistrust
the information that is provided – which makes communication difficult.
It can be tempting to leave consumer communication to those with formal training or to a young
intern who is comfortable with social media, but ultimately, the sustainability of the livestock
industry is not only reliant on continuing economic and environmental viability, but also on social
acceptability, and consumer acceptance can only be maintained and advanced into the future by
improving communication.
While it is certainly not necessary, or even possible, to satisfy each and every whim of every
consumer, if we do not listen to consumer demands and either alleviate their concerns or adjust our
systems accordingly, producers will run the risk of losing market share to other, more socially
acceptable options, including plant-based foods.
This year’s congress hosted a large number of renowned and highly respected speakers on this topic
– nine national and international keynote speakers, as well as some local legends as main speakers
for the parallel sessions. Each abstract that was submitted for oral and poster presentation was
peer-reviewed by a scientific committee of independent, anonymous expert reviewers in fields of
specialisation related to the theme of the abstract. We extend our gratitude to the reviewers for
their professional guidance and valuable input. A total of 24 research abstracts were accepted for
oral presentations, and another 73 published in an electronic poster book, which is available to
download at www.sasascongress.co.za.
We acknowledge and appreciate the SASAS Council for approving the hosting of this event by the
SASAS Northern Branch, Vetlink for providing the platform and technical support throughout the
process, the sponsors, organising and scientific committees, and all congress delegates for
contributing to the success of this event.
On behalf of the organising and scientific committees, I am pleased to present the proceedings of
52nd South African Society for Animal Science (SASAS) Congress.
Robyn Joubert
Chair: SASAS Northern Branch
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WELCOME MESSAGE
The 52nd Annual SASAS Congress could not have come at a more pertinent time, when society is
looking at the scientific community for solutions to the unprecedented challenges of our time – the
COVID-19 pandemic and climate change to mention two. Specifically, society wants answers on how
nations will continue to guarantee food security and economic prosperity in the midst of these
challenges. Our task as scientists is to find new ways to conduct science and provide guidance
towards responsible and accountable livestock production.
It is indeed pleasing that SASAS, through the organising committee of the 52nd Annual Congress,
has correctly identified the problem hampering adoption of new agricultural innovation and
technology. The problem is ineffective communication between livestock practitioners, (e.g.
researchers, industry experts, extension agents, etc.) and producers and processors of animal
products. Accordingly, the 52nd Annual Congress has sought to advance excellence in scholarship,
dialogue, and impact, hence the theme “Animal Science communication: Is it reliable? Is it relevant?
Is it responsible?”
Effective communication of new scientific innovation is important towards sustainable livestock
production in view of climate change and other emerging agricultural threats. There is truth to the
statement that a well-informed livestock sector is a productive sector.
One of the unintended consequences of the pandemic has been the rapid adoption of virtual
communication platforms to the extent that the opportunity for mass communication is plentiful.
As such, the importance of responsible and accountable communication cannot be overemphasised. Essentially, one wrong word can ruin the reputation of the sector that we all have
worked so hard to build. Accordingly, a cautionary note is in order to all those in the livestock sector
to ensure that our communication is done responsibly.
There is a misconception that communication is unidirectional when the scientific community
communicates new science to the livestock producers, generally considered as passive recipients of
innovation. Effective communication is an interactive process where there is a knowledge exchange
between livestock experts and producers with both parties as active participants.
It is indeed heart-warming that we received an overwhelming response from our scientific
community in terms of the number of high-quality abstracts. The abstracts featured in these
proceedings are indeed a true legacy of the 52nd Annual SASAS Congress and they provide a healthy
balance between fundamental and applied science. It is our hope that this unique compilation of
scientific knowledge will reach the majority of the livestock practitioners, especially those that are
involved in the production, processing, and distribution of safe and nutritious animal products.
Lastly, a word of appreciation is extended to all those who worked behind the scenes to do quality
control of the abstracts and compilation of these proceedings. The organising committee deserves
credit for the overall coordination of the 52nd Annual SASAS Congress.
Prof. Norman Maiwashe
President: SASAS
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SPEAKER BIOGRAPHIES
KEYNOTE SPEAKERS
Title, name, surname

Biography

Dr Theo de Jager

Dr Theo de Jager is a subtropical fruit and timber farmer in the Limpopo province
and is currently the executive board chairman of the South African Agri Initiative
(SAAI) and a second-term president of the World Farmers’ Organisation (WFO).
Dr de Jager has played a pivotal role in agriculture for almost 25 years and has
been involved in leadership roles as chairman, founder, and president on various
committees, groups, and organisations. He is the founder of Agri All Africa, and
served as president of the Southern African Confederation of Agricultural Unions
(SACAU) and president of the Pan-African Farmers’ Organization. He chaired the
Comprehensive Africa Agriculture Development Programme, the Non State
Actors Coalition at the African Union, and the New Partnership for Africa’s
Development (NEPAD), and he initiated the African programme on the
presentation, protection, and promotion of indigenous livestock breeds. Dr de
Jager served in various roles within Agri SA, including as its vice president
between 2006 and 2015. He also chaired the committee on land reform and
farmer development discussions between Agri SA and government between
2008 and 2015. Dr de Jager represented Agri SA at SACAU for eight years, and as
president of the organisation since 2013. He recently stepped down as president
of the Pan-African Farmers’ Organization as well as chairperson of the Non-State
Actors Coalition of NEPAD.
In 2016, Dr de Jager received the Agriculturist of the Year award from Agricultural
Writers SA in recognition of his lifetime work for the modernisation,
mechanisation, and commercialisation of agriculture in Africa. In 2017, he was
the first South African to be elected as president of the World Farmers’
Organisation and it is the first time in the organisation’s history that a president
of this organisation serves for a second term and also was re-elected
unanimously.

Dawie Roodt

Dawie Roodt is a nationally renowned economist who specialises in fiscal and
monetary policy and enjoys excellent relations with various role players in the
South African economic and financial environment. He brings invaluable
exposure to the Efficient Group in his role as chief economist through his active
presence in both the local and foreign media. Roodt has been a member of the
Tax Advisory Committee of the Afrikaanse Handelsinstituut and has represented
Business SA at the National Economic Development and Labour Council (Nedlac).
He is also an ambassador for Child Welfare (Bloemfontein), Childline (Free State),
and the Adopt Moreletaspruit Forum. Roodt was the recipient of the 2016
Sake24 Economist of the Year Award.

Prof. Donagh Berry

A beef and sheep farmer from the south of Ireland, Prof. Donagh Berry is also a
statistical geneticist at the Teagasc Research Centre in Ireland. He is responsible
for research on the genetics of cattle and sheep in Ireland, including investigating
novel approaches to data collection, undertaking genetic and genomic
evaluations, derivation of breeding goals, and the development and deployment
of associated decision-support tools.
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Title, name, surname

Biography

Diana Rodgers

Diana Rodgers, RD, is a ‘real food’ nutritionist and sustainability advocate based
near Boston, Massachusetts. She is an author of three books, runs a clinical
nutrition practice, hosts the Sustainable Dish podcast, and has served as an
advisory board of numerous nutrition and agriculture organisations including
Whole30, Animal Welfare Approved, and Savory Institute. She speaks
internationally about the intersection of optimal human nutrition and
regenerative agriculture. Rodgers is co-author of Sacred Cow: The Case for
(Better) Meat, and the director and producer of the companion film, Sacred Cow.
Her new initiative, the Global Food Justice Alliance, advocates for a nutritious,
sustainable and equitable worldwide food system.

Prof. Peer Ederer

Prof. Peer Ederer is director of the Global Food & Agribusiness Network, which is
currently launching a Global Observatory on Accurate Life Sciences (GOAL
Sciences).
Prof. Ederer studied business administration at Sophia University in Tokyo and at
Harvard Business School in Boston, and completed his PhD at the
Witten/Herdecke University in Germany. He began his career as a financial trader
at Deutsche Bank, followed by five years at McKinsey & Company. Since 1999, he
has been a scientist and an entrepreneur.

Russell du Preez

Russell du Preez is the founder and chief investment officer of the RussellStone
Group. He holds a BCom(Hons) degree in economics from the University of
Pretoria, and recently earned his master's degree in agricultural economics from
the same university. The active role Du Preez has played in the agricultural sector
over the past 30 years has allowed him to build up a rich network of people and
businesses, as well as invaluable experience within the industry. The industries
in which he specialises include grain and oilseed trading, imports/exports, and
fund management. He is a well-rounded entrepreneur with a passion for
promoting the fundamental importance of title in an economy.

Prof. Jude Capper

Prof. Jude L Capper has two main roles: she is the ABP chair and professor of
sustainable beef and sheep systems at Harper Adams University in Shropshire in
the United Kingdom (UK); and is an independent livestock sustainability
consultant based in Oxfordshire, UK.
Prof. Capper’s research focuses on modelling the sustainability of livestock
production systems, specifically dairy, beef, and sheep. She is currently working
on projects relating to on-farm greenhouse gas emissions from beef production
in the United Kingdom; climate footprints of smallholder farming; the impacts of
livestock health and welfare on system sustainability; and technology use in
South American beef production. She sits on the National Beef Association
board; is chairperson of the Route Panel for Agriculture, Environment and Animal
Care and vice chairperson of the Green Apprenticeships Advisory Panel at the
Institute for Apprenticeships and Technical Education.
Prof. Capper has an active social media presence and spends a considerable
amount of time de-bunking some of the more commonly heard myths relating to
livestock production. In 2021, she was awarded both an honorary doctorate (DSc
honoris causa) by Harper Adams University, and the Sir John Hammond Award
by the British Society of Animal Science and British Cattle Breeders Club, in
recognition of her contributions to the livestock industry in the UK.
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Title, name, surname

Biography

Prof. Frank
Mitloehner

Prof. Frank Mitloehner is a professor and air quality specialist in cooperative
extension in the Department of Animal Science at the University of California
(UC), Davis. As such, he shares his knowledge and research, both domestically
and abroad, with students, scientists, farmers and ranchers, policymakers, and
the public at large. Prof. Mitloehner is also director of the Clarity and Leadership
for Environmental Awareness and Research (CLEAR) Center, which has two cores
– research and communications. The CLEAR Center brings clarity to the
intersection of animal agriculture and the environment, helping the global
community understand the environmental and human health impacts of
livestock, so they can make informed decisions about the foods they eat, while
reducing environmental impacts.
As part of his position with UC Cooperative Extension, Davis, Prof. Mitloehner
collaborates with the animal agriculture sector to create better efficiencies and
mitigate pollutants. He is passionate about understanding and mitigating air
emissions from livestock operations, as well as studying the implications of these
emissions on the health of farmworkers and neighbouring communities. In
addition, he is focusing on the food production challenge that will become a
global issue as the world’s population grows to nearly 10 billion by 2050.
Prof. Mitloehner received a MSc degree in animal science and agricultural
engineering from the University of Leipzig, Germany, and a doctoral degree in
animal science from Texas Tech University. He was recruited by UC, Davis in
2002, to fill its first-ever position focusing on the relationship between livestock
and air quality.

John Sanei

John Sanei is Africa’s first Singularity University faculty member. He is a lecturer
at Duke Corporate Education, and an associate partner at the Copenhagen
Institute for Future Studies. Sanei is a specialist in human science, neuroscience,
quantum technology, futurism, and business strategy, and conveys smart,
effective future strategies to business owners and entrepreneurs who want more
clarity, impact, and sales. Sanei is a virtual, local, and global traveller delivering
keynote speeches and masterclasses. He is also the author of four bestsellers,
with a fifth on the way.
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INVITED PARALLEL SPEAKERS
Title, name, surname

Biography

Prof. Michael MacNeil

Prof. Michael MacNeil received his bachelor’s degree in agriculture from Cornell
University, a master’s degree in animal science from Montana State University,
and a PhD in animal breeding and genetics from South Dakota State University in
the United States (US). During his career, he worked at the US Meat Animal
Research Center as a statistician and research animal scientist in the production
systems unit, and the Fort Keogh Livestock and Range Research Laboratory,
where he served as research geneticist and led the Line 1 Hereford breeding
programme. After retiring from the Agricultural Research Service of the US
Department of Agriculture in December 2011, Prof. MacNeil founded Delta G to
continue working in quantitative genetics, statistics, and systems analysis with
breed associations, private industry, and government research organisations,
both domestically and internationally. He is the author or co-author of more than
175 articles appearing in refereed scientific literature and this work has been
cited more than 4 200 times. Prof. MacNeil has been awarded the Continuing
Service and Pioneer Awards by the Beef Improvement Federation and the
Rockefeller-Prentice Animal Breeding Award by the American Society of Animal
Science. He was named a distinguished alumnus of South Dakota State University
for his outstanding professional achievements in 2010 and an honorary member
of the SASAS in 2012. In 2017, Prof. MacNeil was named a research fellow of the
American Society of Animal Science.

Dr Francois van de
Vyver

Dr Francois van de Vyver is currently the national technical manager at Voermol
Feeds. He has been involved in the animal feed industry for the past decade as a
ruminant nutritionist, prior to which he was employed by the University of
Stellenbosch as a lecturer in animal nutrition in the Department of Animal
Sciences. In addition to his employment within the industry, Dr Van de Vyver is
also greatly involved with the wider animal feed industry and serves as
chairperson for the technical committee of the Animal Feed Manufacturers
Association (AFMA), as well as a member of the board of directors. He acquired
his doctorate degree at Stellenbosch University in 2011, after earning both his
bachelor’s and master’s degrees from the University of Pretoria.

Chantelle Fryer

Chantelle Fryer is an animal scientist with a BSc(Agric) degree in animal science
and animal physiology from Stellenbosch University. She started her career in the
feed industry in 2003 and has worked for various additive and nutrition
companies. Fryer currently works for Evonik Animal Nutrition, a global leader in
amino acid supply and nutrition research. Fryer has a special interest in
sustainable animal production and is the lead for Evonik’s sustainability projects
in the region. She specialises in poultry nutrition and works with various key
stakeholders in Southern Africa to develop new products and nutrition concepts.
Fryer also plays an active role within the Animal Feed Manufacturers Association
(AFMA) as the vice chairperson of the technical committee and regularly
addresses students on the topic of sustainability and the continued relevance of
animal science in solving global food demands.

Dr Pieter Henning

Dr Pieter Henning has been involved in the South African livestock industry since
1980, when he started out as a young researcher with the Animal and Dairy
Science Research Institute in Irene. He obtained a PhD in animal nutrition from
the University of Pretoria in 1990 and continued to work as a research scientist
in ruminant nutrition at the Agricultural Research Council. From 2001, he was the
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Title, name, surname

Biography
research and development manager at KK Animal Nutrition and MS Biotech,
before becoming technical executive for ruminants at Meadow Feeds in 2011. In
March 2020, Dr Henning retired and now works as a freelance animal scientist
who specialises in the research and development process. He is passionate about
the art of scientific investigation and the craft of technical writing.

Liza Bohlmann

Liza Bohlmann is currently the national and regional (North) chairperson of the
Agricultural Writers SA – an association of journalists and media practitioners
specialising in the agricultural media and communications industry. She is also
the communications business partner for Bayer Crop Science, responsible for
media liaison, driving the communications strategy, and providing industryrelated communications insights to the crop science division. Prior to her role in
corporate communications, Bohlmann worked at Landbouweekblad, South
Africa’s largest magazine for the agricultural industry, where she held the
position of assistant editor for commercial. She has a national diploma in
journalism from Tshwane University of Technology and also worked as a reporter
in the local and regional press. She has been a qualified journalist since 1999 and
has 14 years of experience in the agricultural media sphere. Since specialising in
agricultural journalism, Bohlmann has developed a passion for telling the stories
of farmers and the agricultural industry. One of her aims is to help farmers to
better understand the often complex concepts behind new products, research,
and technology through easy-to-understand communication.

Thato MoagiMugonda

Thato Moagi-Mugonda is an agripreneur who is passionate about indigenous
crops and livestock, and the first South African to be nominated as a Nuffield
International Farming Scholar. The aim of her research was to highlight key
aspects that will enable the unlocking of value within the developing economy
context, highlighting economic and social issues around the adoption and
supportive legislature that will enable the maximum productivity at farm level.
Moagi-Mugonda is currently a managing director for Legae La Banareng Farms in
Limpopo, which focuses on the breeding and production of indigenous cattle,
sheep, and goats. She has also ventured into indigenous crop development and
research in the Western Cape, where she operates Black Sheep Agribusiness with
the aim to commercialise indigenous crops. Moagi-Mugonda has served in
various leadership positions and is an advocate for social development in the
agri-food sector and advises the presidency and the African Farmers’ Association
of South Africa.

Dr Japie
van der Westhuizen

After completing his BSc(Agric) degree in animal production and honours degree
in animal breeding at the University of Pretoria, Dr Japie van der Westhuizen
went on to earn both master's and doctoral degrees in animal breeding and
genetics from the University of the Free State. He established the group that
initiated national genetic (BLUP, or best linear unbiased prediction) evaluations
for farm animals in South Africa at the Agricultural Research Council in 1995.
After joining SA Stud Book in 2011, he established units for research and
development, genetic merit prediction, and technical advisory services. Dr Van
der Westhuizen is a member of Interbeef's steering committee, a past member
of Lactation Working Group of the International Committee for Animal Recording
(ICAR), a past chair of ICAR's Beef Recording Working Group, and is an active
member of the ICAR Expert Advisory Group responsible for the Certificate of
Quality assessments globally, as well as recently completing a second term as an
ICAR board member.
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Biography
Dr van der Westhuizen was invited by the Food and Agricultural Organisation of
the United Nations (FAO) to assist in the drafting of global guidelines for animal
recording. He is an author or co-author of 23 scientific papers, 53 national and
international congress contributions, 16 scientific reports, several semi-scientific
and popular articles, six book chapters, and has served as session chair at four
international conferences. He has supervised several postgraduate students in
animal breeding and genetics, and he is currently an extraordinary lecturer at the
University of Pretoria in animal breeding, and honorary professor at the Central
University of Technology. SASAS awarded Dr Van der Westhuizen with a Silver
Medal in 2006 for his contribution towards the science of genetic improvement
of livestock in South Africa.

Dr Ayanda Maqhashu

Dr Ayanda Maqhashu is an animal physiology lecturer in the Department of
Animal Sciences at the University of Pretoria. She obtained her bachelor’s degree
in livestock and pasture sciences cum laude from the University of Fort Hare,
following it up with a master’s degree in animal sciences two years later from the
same university. Dr Maqhashu went on to earn her PhD in animal sciences from
the University of the Free State. She worked at the Agricultural Research Council
as a junior researcher in the section for germplasm conservation and
reproduction biotechnologies before joining the University of Pretoria. Her
research is focused on reproduction physiology of both male and female
livestock species and application of assisted reproductive biotechnologies such
as artificial insemination, oestrous synchronisation, semen and embryo
cryopreservation, and in vitro embryo production. Dr Maqhashu has published
10 peer-reviewed scientific papers and presented 28 papers at conferences or
symposia. She is also a registered professional animal scientist with the South
African Council for Natural Scientific Professions.

Dr Heinz Meissner

Before retirement, Dr Heinz Meissner was associated with the University of
Pretoria as a professor in animal nutrition and later as director of the Animal
Research Council’s (ARC) Animal Nutrition and Products Institute at Irene, where
he managed the interface between animal production, product development,
and consumer science. He is also an extraordinary professor at the
Onderstepoort Faculty of Veterinary Science. Since retirement, Dr Meissner
consults for Agri SA, the red meat industry, and primarily also the dairy industry,
where he manages the research and development initiative of Milk SA. Apart
from animal nutrition and management, he has vast experience in environmental
issues and represents South Africa on the Scientific Committee for the
Environment of the International Dairy Federation. One of his contributions in
this regard is the argument that more emphasis should be put on carbon
sequestration to limit the agricultural carbon footprint. Dr Meissner has
published more than 200 scientific publications and has received a number of
recognitions, among others, the Gold Medal from the SASAS, the Agricultural
Writers Association’s award for Agricultural Scientist of the Year, and the Person
of the Year Award from the Animal Feed Manufacturers Association.

Prof. Edward Webb

Prof. Edward Webb is a professor of production animal physiology, functional
anatomy, and meat science in the Department of Animal Science at the
University of Pretoria, having previously served as deputy dean in the Faculty of
Natural and Agricultural Sciences and as head of the Department of Animal
Science in the same faculty. He obtained the degrees BSc(Agric), BSc(Agric)(Hons)
cum laude, MSc(Agric) cum laude, and PhD from the University of Pretoria, and
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Title, name, surname

Biography
conducted postdoctoral research at the University of Ghent in Belgium and
Nutrico in The Netherlands. Some of his outstanding academic achievements
include the Standard Bank of South Africa merit award, National Research
Foundation merit awards, SASAS merit award, the SASAS bronze medal for his
PhD thesis, AM Bosman gold medal, and a fellowship from the Flemish Ministry
in Belgium. Prof. Webb’s teaching and research focuses on the effects of dietary
factors and exogenous growth molecules on animal growth, adaptation,
reproduction, and carcass and meat quality. The research focus is specifically on
ways to improve the efficiency of animal production in resource-constrained
environments and in an ethical and environmentally acceptable way. He has
published 130 peer-reviewed scientific papers, presented 134 papers at
conferences or symposia, 30 technical reports, co-edited two books, contributed
17 book chapters, 33 popular scientific papers, and one patent. Prof. Webb is a
registered professional animal scientist and served as vice president (2004–2008)
and president (2009–2014) of SASAS.

Dr Trevor Dugmore

Before serving as the vice president of the SASAS and subeditor of the South
African Journal of Animal Science (SAJAS), Dr Trevor Dugmore was the scientific
manager for animal science research in the KwaZulu-Natal Department of
Agriculture and Rural Development, specialising in dairy and ruminant nutrition.
He has served as a member of the Milk South Africa Research and Development
Advisory Committee, a reviewer for the National Research Foundation, and is a
trustee/board member of the Mdukatshani Rural Development Trust in KwaZuluNatal. He is also an external examiner for numerous postgraduate theses at the
University of KwaZulu-Natal, Stellenbosch University, University of the Free
State, and University of Pretoria. Dr Dugmore has spoken at over 150 farmers’
days throughout Southern Africa, presented 19 scientific papers at scientific
congresses and 15 at symposia, authored and co-authored 17 peer-reviewed
papers in scientific journals, eight in scientific proceedings, and 26 popular
papers.

Prof. Mahlako
Makgahlela

Prof. Linky Makgahlela obtained her bachelor’s and master’s degrees from the
University of Limpopo and holds a PhD in animal breeding and genetics from the
University of Helsinki in Finland. She joined the ARC-Animal Production Institute
in 2007 as a researcher responsible for genetic evaluation of female fertility in
South African dairy cattle. Prof. Makgahlela worked as a visiting scientist in the
Centre for Integrated Animal Genomics at Iowa State University from 2008–2009,
receiving training on the application of genomic technologies in livestock
improvement programmes under the supervision of Professor Emeritus of
Animal Science, Max Rothschild. In 2010, she was awarded a scholarship by the
Finnish Ministry of Agriculture to pursue a doctoral degree in Finland and worked
as a researcher for MTT AgriFood Research Finland [currently Natural Resources
Institute Finland (Luke)] as part of that degree. She returned to ARC-API as a
senior researcher in animal breeding and genetics and was appointed a research
manager in 2016. Prof. Makgahlela is an affiliated associated professor at the
University of the Free State and rated by the National Research Foundation. She
has graduated a number of postgraduate students, published 25 peer-reviewed
articles in local and international journals and 18 non-peer-reviewed articles and
industry reports, and delivered 37 oral and poster presentations in local and
international conferences.
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PARALLEL SPEAKERS
Title, name, surname

Biography

Ranier van Heerden

Ranier van Heerden received a bachelor’s degree in animal science from the
University of Pretoria in 2018 and recently completed his master’s degree in
animal nutrition at the same university. His postgraduate studies focused on
protein and amino acid nutrition in grazing dairy cows. While pursuing his
master’s degree, he gained extensive knowledge and practical skills, both
locally and internationally, in cattle nutrition and management. Van Heerden
currently works as a technical nutritionist for an animal feed consultancy
company, Feed First.

Kyle Venter

Kyle Venter completed a BSc degree in animal science at the University of
Pretoria. With an interest in poultry nutrition, he pursued a MSc degree while
working as a poultry intern at Chemuniqué. His master’s research project was
focused on the effects of acid-binding capacity in young broiler diets on crude
protein digestibility and performance. Venter is currently the innovation
manager at Chemuniqué and is obtaining valuable commercial experience in
broiler nutrition and production.

Waldo van Rensburg

Waldo van Rensburg is a postgraduate student and has been employed as a
research associate at the Western Cape Research Trust (WCRT) for the past
two-and-a-half years. After completing his bachelor's degree in animal science
at Stellenbosch University in 2018, Van Rensburg was accepted for
postgraduate studies under the supervision of Prof. Ters Brand (WCRT) and Dr
Brink van Zyl (Stellenbosch University), and he is currently pursuing an MSc in
animal nutrition, focusing on ruminant animals.

Beate Potgieter

Beate Potgieter obtained her BSc degree in animal science from the University
of the Free State in 2018, and she is currently enrolled at the same university
for a master's degree. During her postgraduate studies, Potgieter started her
career at the University of the Free State as a research assistant in the animal
nutrition laboratory. As a farm girl who grew up in the Karoo, she has always
had an interest in animals and what they are fed to obtain maximum production
efficiency. Developing innovative ways in how to feed the growing population
with optimum nutrition is becoming an ongoing challenge which has her
intrigued.

Tumilo Uushona

Tulimo Uushona is a PhD student in animal science at Stellenbosch University;
her research topic is entitled "Feeding value and bio-preservative potential of
Acacia mearnsii leaf-meal for lamb meat production and quality". She
completed her master's studies at the same university and earned her
BSc(Agric) degree in animal science from the University of Namibia. She is also
a member of the SASAS. Uushona has two scientific peer-reviewed
publications, two under review, and several conference presentations and
posters.
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Dr Chidozie Freedom
Egbu

Chidozie Freedom Egbu obtained both his BSc(Agric) in animal science and MSc
degree in animal nutrition and biochemistry at the University of Nigeria,
Nsukka, and works as a lecturer at the Alvan Ikoku Federal College of Education
in Owerri, Nigeria. Dr Egbu is currently a PhD candidate in animal science at
North-West University in South Africa. His research focuses on animal nutrition,
where he is currently investigating Moringa oleifera as an organic source of
micronutrients.

Dr Robert van der
Westhuizen

Dr Robert van der Westhuizen obtained his BSc(Agric) degree in animal
breeding and genetics from Stellenbosch University in 1998, following it up with
a master’s degree in animal breeding at the same university. In 2001, he joined
the ARC-Animal Improvement Institute as a geneticist in the BLUP team and
obtain his PhD in animal breeding from Stellenbosch University in 2005. In
2008, Dr Van der Westhuizen was appointed as the manager of the National
Milk Recording Scheme of the Department of Agriculture, Forestry and
Fisheries managed by the ARC, after which he joined the South Africa Stud Book
and Animal Improvement Association as a senior geneticist responsible for
research and routine genetic evaluations for different breeds and various
species. In 2017, Dr Van der Westhuizen published the first genomically
enhanced breeding values in South Africa for the Bonsmara breed, followed by
other beef and dairy breeds. He is currently the manager for genetic and
advisory services at SA Stud Book, and in 2020 his responsibility as manager
was extended to include information and technology and database
infrastructure. Dr Van der Westhuizen has over 60 scientific, semi-scientific,
and scientific congress contributions.

Dr Helet Lambrechts

Dr Helet Lambrechts is a senior lecturer and researcher in the Department of
Animal Sciences of the Faculty of AgriSciences at Stellenbosch University. She
is the coordinator of the animal physiology portfolio, and the team leader of
the animal physiology research group. Her research focus is on reproductive
physiology of livestock, avian, wildlife, and aquatic species, with emphasis on
ensuring that assisted reproductive technologies are refined for species and
also made accessible to both commercial and emerging producers. Dr
Lambrechts is a member of SASAS, the Southern African Wildlife Management
Association, the South African Council for Natural Scientific Professionals, the
World Conference for Animal Production. She obtained a BSc(Agric) degree
(honours in Zoology) and MSc(Agric) from Stellenbosch University, followed by
a PhD from the University of the Free State, where her study focused on the
physiological, behavioural, and managerial aspects of ostriches under
commercial production conditions. Dr Lambrechts’ publication records include
one patent, three technical reports, three book chapters, eight articles in nonpeer-reviewed journals, 96 congress contributions (73 peer-reviewed), and 28
peer-reviewed scientific publications. She acted as editor of the
Volstruishandleiding published by the Western Cape Department of Agriculture
and is currently the editor of the annual report of Stellenbosch University’s
Faculty of AgriSciences. Dr Lambrechts received the bronze medal from SASAS
in 2006 for excellence in research and is an accredited course evaluator for the
Council for Higher Education, a subeditor for SAJAS, and also a member of
Working Group 2 of Red Meat Research and Development South Africa. She
serves on various Stellenbosch University Faculty of AgriSciences committees,
serves on National Research Foundation review panels, is an external examiner
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for the University of Kwa-Zulu Natal, and reviewer for journals such as the South
African Journal of Animal Sciences, Theriogenology, Small Ruminant Research,
and Meat Science.

Dr Thomas Raphulu

Dr Thomas Raphulu is a scientist manager at the Limpopo Department of
Agriculture and Rural Development (LDARD), Mara Research Station. He joined
LDARD from the University of Venda, where he spent six years lecturing animal
science students. He has extensive experience in livestock research, community
services/engagement, and lecturing, specialising in animal nutrition and
physiology with the focus on improving the production and livelihood of rural
communities. He also has an interest in the impact of climate change on
livestock production. He serves on the LDARD Research Committee. Dr Raphulu
obtained his undergraduate and master's degrees from the University of Venda
and went on to complete his PhD at the University of Pretoria in 2018. His PhD
focused on the nutritional status, nutrient requirements, and gastrointestinal
development of scavenging village chickens in the Vhembe District
Municipality, Limpopo Province. He has published several articles in
internationally accredited, peer-reviewed journals, presented papers/posters
at conferences or symposia, and contributed to book chapters. Dr Raphulu is a
registered professional animal scientist at the South African Council for Natural
and Scientific Professions and a member of SASAS.

Dr Willem Olivier

Dr Willem Olivier grew up in the Northern Cape and studied animal science and
animal breeding at the then University of the Orange Free State. He went on to
obtain his PhD from Stellenbosch University. He has been working as an animal
breeding scientist in small stock since 1995 at Grootfontein Agricultural
Development Institute, focusing on the improvement of small stock in South
Africa. The main focus of his research is the improvement of wool and mutton
sheep breeds. Dr Olivier is currently part of an extensive study involving the
genetic and genomic evaluation of reproduction for the sheep flocks at
Grootfontein. He is also part of the genomic working group for small stock.

Sibonelo Mmelokuhle
Hlatshwayo

Sibonelo Mmelokuhle Hlatshwayo is an animal science graduate from the
University of Zululand. His honours research focused on the relationship
between farm management and anthelmintic resistance of gastrointestinal
nematodes in sheep, where he received first prize for his research. He is
currently a postgraduate student at the University of Zululand, in the process
of completing a master's degree in animal science, where his research focuses
on the use of reproduction technology (oestrous synchronisation) and
antioxidant nutrient supplementation (selenium) to improve reproductive
performance of merino sheep, supervised by Prof. K.C. Lehloenya.

Dr Obert Chikwanha

Dr Obert Chikwanha is a postdoctoral research fellow at Stellenbosch University
under the Chair of the South African Research Chairs Initiative in Meat Science:
Genomics to Nutriomics. His research focuses on the development of effective
dietary strategies for enhancing shelf life and healthfulness of animal-sourced
foods, while promoting animal sustainable animal-based food production.

Nelly Thuli Chabalala

Nelly Thuli Chabalala is a professional development programme candidate at
the Agricultural Research Council of South Africa. She holds a National Diploma
and B-Tech degree in agricultural animal production, which she obtained from
the Tshwane University of Technology. Chabalala worked as a call centre agent
and enrolled for a teaching degree when she could not find a job related to her
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field of expertise. She was appointed as an intern for Kaonafatso Ya Dikgomo
beef improvement scheme three years later after graduating, where she
provided training and support for emerging farmers in the Gauteng province.
Chabalala is now pursuing a master’s degree in agriculture at the University of
South Africa under the mentorship and guidance of the specialist researcher
from the ARC, Professor MM Scholtz.

Ntombizodwa Bovula

Bovula Ntombizodwa is a PhD student in animal science at the University of
KwaZulu-Natal, working under Prof. Cuthbert Banga and Prof. Michael
Chimonyo. Her research focuses on animal biotechnology and physiology. She
is interested in contributing knowledge and expertise towards the
improvement of farmers' conditions and practices. Her current study explores
the possibility of improving dairy cattle productivity in the smallholder sector
through the implementation of assisted reproductive technologies.

Timothy Chilemba

Timothy Chilemba obtained his bachelor's degree in animal science from the
University of Malawi in 2015. He published a paper entitled “Effects of mode of
transport on sensory characteristics of indigenous chickens in Malawi” from his
research dissertation and is now pursuing a master's degree in animal science
(livestock production and ecology) at the University of Pretoria. In 2020,
Chilemba assisted LabWorld with digestibility tests. He has also assisted Plaas
Media with their annual silage competition for two years in a row – in 2020, he
sampled the northern region and this year he was involved in taking all 105
samples.

Pieter Theron

Pieter Theron comes from Fraserburg, where he grew up on a remote sheep
farm. In 2015, he matriculated from Worcester Gymnasium and in 2016
enrolled for a BSc(Agric) degree in animal science at Stellenbosch University,
where he graduated cum laude in 2019. In the same year he won in the animal
science category of the Old Mutual National Agricultural Student of the Year
competition. Theron is currently completing his masters’ studies at
Stellenbosch University with the title “Development of a model for cross-bred
lamb production”.

Dr Marsia Grobler

Dr Marsia Grobler studied at the University of Pretoria, obtaining a BSc(Agric)
degree in animal science in 2002 and a master's degree specialising in animal
nutrition in 2008. She was appointed as a researcher at the Range and Forage
Institute of the Agricultural Research Council from 2004. She furthered her
career within the ARC-Applied Breeding and Genetics unit and obtained her
PhD at the University of the Free State in 2016 with the title of her thesis
"Alternative management systems to increase beef production under extensive
conditions". Dr Grobler is currently responsible for research and management
of different research projects relating to extensive beef production and climatesmart production to mitigate global warming for sustainable food production.
She has authored a number of peer-reviewed scientific articles and presented
both oral and poster presentations at national and international congresses
and conferences. Dr Grobler has also written technical and semi-scientific
publications and presented research results on different media platforms.
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Dr Siphe Zantsi

Dr Siphe Zantsi holds a PhD in agricultural economics from Stellenbosch
University. He has published 17 peer-reviewed articles and has presented his
papers in more than 10 academic conferences including both local and
international conferences. Dr Zantsi currently works as a researcher at the
Department of Agricultural Economics. His research interests are on land
reform, small-scale farming and rural development economics.

Janné van Niekerk

Janné van Niekerk is currently a postgraduate student at the University of the
Free State, working on her master’s degree in animal production. She is from
Bloemfontein but knew from a young age that she wanted to study agriculture.
Animal production is her passion, and she considers herself very fortunate that
she is able to live out her passion with her husband in the Eastern Cape.

Marline Burger

Marline Burger obtained her MSc(Agric) degree in animal nutrition from
Stellenbosch University with the help of the Western Cape Agricultural
Research Trust in 2010. After completing her master's study, she was employed
by Farmer Support and Development as an agricultural adviser in the
Oudtshoorn area, where she worked in swine nutrition with smallholder
farmers in the Eden district. After eight months in Oudtshoorn, she was
transferred to the Wellington office of Farmer Support and Development,
where she gained experience in different kinds of farming, including pigs,
broilers, honeybees, growing of vegetables and herbs, beef cattle, and sheep
farming in the Ceres Karoo area. In May 2015, Burger was promoted to the
Research and Technology Development Services division at Elsenburg. She was
appointed as a researcher and is currently focusing on dairy cattle, especially
dairy cattle nutrition and silage. She is also responsible for the overall
management of the Elsenburg Dairy Herd and the Elsenburg Percheron Stud.

Shannon Steyn

Shannon Steyn is a master's student in animal science at Stellenbosch
University. She is a recipient of a Western Cape Agricultural Research Trust
bursary, which allows her to engage in research on the effect of heat stress in
ovine species, working under the supervision of two of her professors. Steyn is
interested in management and breeding schemes to assist in improving the
welfare, as well as the sustainable production and reproduction of livestock by
allowing them to better adapt to the anticipated changes stemming from
climate change.

Prof. Azwihangwisi
Edward Nesamvuni

Prof. Edward Nesamvuni is currently professor of the Centre for Sustainable
Agriculture, Rural Development and Extension, Faculty of Natural and
Agricultural Sciences, at the University of the Free State. He holds a PhD in
animal breeding and reproduction. To date, he has supervised 33 postgraduate
students and is the author/co-author of a combined 191 journal articles,
monographs, reports, and book chapters. To his credit, he has led and co-led
over 30 research, collaborative and contract projects on agriculture, rural
development, and science and technology, with heavy emphasis on human
capital development. Prof. Nesamvuni’s academic honours include being
chairperson for research and training at the Land Bank and director of two
Centres of Rural Development (University of Venda) and Centre for Rural
Community Empowerment (University of Limpopo). He won 15 research
innovations awards and led over 26 major work-based innovative projects that
improved service delivery in government service. He served in government as
manager/director, general manager/chief director, and deputy director
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general. His experience a leader in higher education, government and stateowned enterprises spans over 30 years. He is an established leader whose
foundation is based on Kingdom Leadership Principles. He received a clean
audit outcome in the 2012 financial year when he was deputy director general
(head of department) at the Limpopo Department of Agriculture. Beyond his
agricultural background and foundation, Prof. Nesamvuni is a scholar in
leadership, business, and administration. He is a registered professional natural
scientist with the South African Council for Natural Scientific Professions ,;
registered member of The Institute of Directors of South Africa , registered with
the Association of Christina Religious Practitioners/Council for General Ministry
of Practitioners, member of the South African Society of Animal Science,
member of the Southern African Grassland Society and a member of the South
African Society of Agricultural Extension.

Dr Zikhona RaniKamwendo

Dr Zikhona Rani-Kamwendo is a researcher and a lecturer at the University of
KwaZulu-Natal in the department of animal and poultry science. She is from
East London in the Eastern Cape where she completed her PhD in animal
science at the University of Fort Hare. Dr Kamwendo is responsible for teaching
undergraduates and supervising postgraduate students. Currently, she has
initiated a rabbit project at the Ukulinga Research Farm, focusing on outlining
the opportunities for rabbit farming in South Africa, supported by the National
Research Foundation. She is the recipient of the “Black Academics
Advancement Programme”, which was initiated to give support to emerging
researchers. Through this rabbit project, she is conducting research where
communal rabbit farmers are trained on animal handling and rabbit breeding.
Her goal is to produce a cheaper feed source for local communal farmers that
will enable them to produce rabbit meat that could become a dominant protein
source, accessible on the open market in South Africa, and thereby contribute
to food security. Dr Kamwendo believes that this experimental project will play
a major role in outlining the importance of rabbit farming and its potential as a
niche area in the agricultural sector. As a meat specialist, she believes that
rabbit production can alleviate poverty and animal protein deficiency within
the country.
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Prof. Norman Maiwashe

Prof. Maiwashe is employed as the general manager of the Animal Production
Institute of the Agricultural Research Council. He holds a PhD in animal
breeding and genetics from Colorado State University in the United States.
Prof. Maiwashe is actively involved in research and development in livestock
agriculture and is currently rated by the National Research Foundation as an
established researcher. His research focuses on development of selection
tools with application in breeding of livestock for productivity. Prof. Maiwashe
is passionate about training postgraduate students and has mentored
numerous MSc and PhD students to date. He is a member of a number of
professional organisations and currently serves as a President of the Council
of the SASAS.

Keith Ramsay

Keith Ramsay obtained his bachelor's and honours degrees in animal breeding
and physiology, and a master's in reproductive physiology from the University
of Pretoria. He worked for the Department of Development Aid for 20 years,
focusing on veld livestock production systems on communal grazing, small
farm systems research and development, and the conservation of indigenous
livestock through sustainable use. Ramsay moved to the then Department of
Agriculture in 1994 and was Registrar of Livestock Improvement and
Identification from 1994 to 2004, assisting with the drafting and processing of
the Animal Improvement and Animal Identification Acts during this period. He
retired at the end of 2015 as scientific manager for animal production. During
a career of over 40 years, Ramsay has served as president of Rare Breeds
International for three terms, chaired the SASAS Developing Animal
Agriculture Interest Group; and served as president of the Farm Animal
Conservation Trust for eight years. He also served on the editorial committee
of the Food and Agricultural Organisation’s Animal Genetic Resources
Information journal, as a board member (Department of Agriculture, Forestry
and Fisheries representative) on the National Council of Societies for the
Prevention of Cruelty to Animals for eight years, and as a board member of
Heifer International South Africa – now Heifer Project SA. Ramsay currently
works as a consultant animal scientist between visits to the Kruger and other
parks in South Africa.

Robyn Joubert

Robyn Joubert completed her undergraduate and postgraduate studies at the
University of Pretoria and is currently enrolled for a PhD in animal breeding
and genetics at the same university. She is registered with the South African
Council for Natural Scientific Professions as a professional animal scientist and
is also an active member of SASAS, currently serving as the chairperson of the
northern branch and a member of the public relations committee. Joubert is
also a registered member of the Professional Editors’ Guild, the Southern
Africa Freelancers’ Association, and Agricultural Writers SA. She is currently
the marketing manager at Chemuniqué (Pty) Ltd.
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Prof. Barend Erasmus

Professor Barend Erasmus was appointed Dean of the Faculty of Natural and
Agricultural Sciences at the University of Pretoria in October 2019. Prior to his
appointment, he was director of the Global Change Institute at the University
of the Witwatersrand, since 2014. Prof. Erasmus obtained the degrees PhD
(Zoology), BSc(Hons) (Zoology) and BSc (Zoology) from the University of
Pretoria. He has spent most of his working career at the University of the
Witwatersrand. After a short postdoctoral fellowship at the University of
Stellenbosch, he was appointed as a lecturer in the School of Animal, Plant
and Environmental Sciences in 2003. He was subsequently promoted to
professor and the Exxaro chairperson in Global Change and Sustainability. He
has always had an interest in interdisciplinary work. His doctoral degree at the
University of Pretoria was the first assessment of climate change impacts on
biodiversity in South Africa, and the core paper from that study continues to
be relevant in international literature. Prof. Erasmus’ research interests
subsequently expanded from biodiversity and climate change impacts to a
more systemic approach to long-term land cover change and sustainability in
rural landscapes. He is passionate about postgraduate training, particularly
within the context of collaborative and interdisciplinary research
programmes. He has co-authored several strategic documents on climate
change, space science, and global change for national government and serves
on advisory bodies for the Endangered Wildlife Trust, the National Business
Initiative, and the African Climate Leadership Programme. Together with
colleagues from the Global Change Institute, he recently co-authored an
international report, commissioned by the United Nations, on the state of
global land degradation and restoration. Outside of academia, he is an avid
sportsperson who has excelled in the sport of fencing, winning silver and
bronze medals at the 1998 Commonwealth Fencing Championships.

Albert Loubser

Albert Loubser is a media man. He completed his bachelor’s degree in science,
agriculture, agriculture organisations, and related sciences at the University
of the Free State and has held many titles in the agricultural media industry.
He is authentic entrepreneur and go-getter, skilled in management, business
strategy, and strategic planning. Loubser firmly believes that agriculture
deserves a voice of its own and pursues this dream as he takes up
responsibilities as managing director of Agri Connect yet again, this time as
part of the Agri Voice family, to bring agriculture a full bouquet of media
services.
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EXECUTIVE SUMMARIES: KEYNOTE SPEAKERS
KEYNOTE 1: DR THEO DE JAGER
Communicating animal science: A global perspective
Dr Theo de Jager
President, World Farmers’ Organisation
The relationship between man and animal is under intense pressure. There are global campaigns against a
variety of intensive livestock production practices, livestock farming in general, and consumption of animal
protein. It is now more important than ever that farmers trust science.
Animal welfare is one of the most important policies in the European Union (EU). Soon animal welfare will
become animal happiness. But do humans truly know what makes animals happy? Animal happiness then
becomes animal rights and the right to live and not be eaten. The EU plans to phase out raising livestock in
cages. A further extension of this is to end battery farming. The artificial insemination and separation of
offspring campaign, headed by People for the Ethical Treatment of Animals (PETA), has a massive emotional
impact. Emotive language is used to exploit consumers’ emotions and to construe the facts of livestock
reproductive practices.
The ‘humanisation’ of animals is all Walt Disney’s fault. How do you tell a mostly urbanised world, a world out
of touch with nature, that animals are not people? Urbanisation has broken the link between consumers and
producers; people in cities believe that food comes from the shop and how it gets there is irrelevant. People in
cities believe that death is something that only happens in hospitals and, thus, many people never see it. How
do we expect them to understand the circle of life? And where is all this leading to? It is leading to an onslaught
on animal proteins.
The main drive of the Food System Summit is the transformation of our food systems to change the human
diet from an animal-based protein diet to a plant-based protein only diet. There are three motives behind
eliminating animal-based proteins: health motive; climate, nature and biodiversity motive; and the poverty and
hunger motive. But there is a fourth motive: profit.
The health motive claims that animal-based proteins are not healthy. But where would we get vitamin B12,
which is only found in red meat? Africa has a major problem with stunted growth due to a lack of protein during
pregnancy and early childhood. There is no scientific evidence that supports the health motive. The core of
the climate motive is centred around greenhouse gas (GHG) emissions and states that 27% of GHG emissions
are from the agriculture sector in the form of methane. Methane production cannot be compared to carbon
dioxide (CO2) production; CO2 lasts for a thousand years, while methane only lasts 10–12 years. Grazing
cattle stimulate further growth of pastures which, in turn, increases photosynthesis and CO2 sequestration.
Thus, livestock production does not add CO2 to the atmosphere but rather, maintains the cycle. The poverty
and hunger debate strives for equality by replacing what we eat today with energy bars and a few tablets –
enough nutrition to maintain your body. Activists forget that food has a deep social and religious meaning as
well.
What or who is behind this? Follow the money. In the 1970s, it was claimed that margarine, a plant-based
product, was healthier than butter, an animal-based product. This is centralisation of power in the value chain
– a farmer with a cow can produce butter, but not margarine, which can only be produced in factories.
Multinational companies have the capacity to control the narrative and say that plant-based proteins should
replace animal-based proteins.
Science has just become another voice in the noise about food instead of being the superior voice. It is
important to establish a new relationship between farmers and scientists. Farmers cannot walk the road alone
– scientists have to lead the way. Science must be the torch to light our next step. As scientists, we do not
have to be popular, we just need to be right and to be heard.
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KEYNOTE 2: DAWIE ROODT
Communicating animal science: A local perspective
Dawie Roodt
Chief economist, Efficient Group
It may come as a surprise, but we probably owe Canis lupus, the wolf, quite a lot. If this Canis did not decide
to become familiaris, this thing called ‘the economy’ may not have happened. Economic development can be
traced back 100 000 years, economies have evolved, and this evolution is accelerating. Today, businesses in
the primary sector are set to become extinct and only those that can change with the times will be part of the
new economy.

KEYNOTE 3: PROF. DONAGH BERRY
Communicating animal science to the farmer (to ensure uptake)
Prof. Donagh Berry
Research officer and statistical geneticist, Teagasc Research Centre
Even if the technology developed is the best thing ever, not making an impact in the field through meaningful
adoption, ultimately translates to failure. Farmers represent the end-user stakeholder group (either directly or
indirectly) of most animal science research. While disseminating results to a scientific audience is a challenge
for many, a greater challenge is distilling the complicated message(s) to farmers who are often not specialists.
Although reference here is to farmers, the same principles hold for all non-specialists (e.g., nutritionists or
veterinarians trying to engage with animal breeding).
Impactful communication strategies require simple, short messages without belittling the scientific rigour
applied to generate the robust results; the media channel and presentation style should be chosen with due
cognisance of the target audience. Providing clear, unambiguous, independent evidence that the technology
delivers on its promises is fundamental to responsible marketing of the technology and demonstrating the
possible return on investment from adoption. While advanced statistical approaches like machine learning and
artificial intelligence are being heralded as a new paradigm for agriculture, of utmost importance is that their
power is harnessed through alliances with animal scientists to decipher the predictions into bespoke
prescriptive actions but, more importantly, diagnose any underlying issues or learnings. Only then, will the true
potential of such technologies and associated tools be realised. Efficient and effective communication to enduser groups is the key to unlocking the power to research in the animal sciences.

KEYNOTE 4: DIANA RODGERS
Why well-raised meat is good for you and the planet
Diana Rodgers
Executive director, Global Food Justice Alliance
The past decade has seen a rapidly growing movement towards a cleaner, healthier, and more sustainable
way of eating. However, the mainstream global dialogue is focused on the reduction and, eventual, elimination
of animal-sourced foods. There is growing concern among many citizens, scientists, academics, and food
producers who share a belief that we need to preserve a true range of food options to reflect the diversity of
our cultures, races, and traditions and, importantly, our degree of metabolic health. Maintaining diversity and
choice are at the foundation of any healthy democracy, and health itself is a human right. Red meat, in
particular, is overly vilified and that it is nutritionally, environmentally, and ethically important to our food system.
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KEYNOTE 5: PROF. PEER EDERER
Debunking myths about animal production
Prof. Peer Ederer
Director, Global Food and Agribusiness Network and
Global Observatory for Accurate Livestock Sciences
Animal-sourced foods are under heavy criticism from various angles. In particular red meat, but also the other
foods, are said to be dangerous to health, damaging to environment and climate, and ethically redoubtable.
Close inspection of the forces that drive this narrative reveals that they are usually animal rights activists who
call it their life’s mission to stop the exploitation of animals for human gain. A recent prominent example of this
is the Farm Animal Investment Risk and Return (FAIRR) initiative, which claims to be representing
USD 38 trillion of investment funds globally. In reality, becoming a member of the FAIRR network is free of
charge and entails no obligations and, therefore, it is nonsense that FAIRR would be representing such
members. Instead, the founder of FAIRR, Jeremy Coller, after a successful career of wealth-building in private
equity with an estimated net worth of USD 400 million, has openly and transparently stated that his remaining
life mission is to end factory farming. Activists such as Coller and several others like him , feel that they are
pursuing a third civil rights movement; following the abolishment of slavery and reaching gender equality,
freeing animals from exploitation by humans would be the next worthy cause of making society better.
When scrutinising the scientific evidence, it becomes clear that the claims made about animal-sourced foods
do not hold up. A particularly egregious case are the campaigns that are fabricated against red meats. For
instance, a synopsis of five significant, recent, and broad-scale scientific investigations on the health risks and
health benefits of red meat consumption indicates that there is no convincing scientific evidence for assertions
about harmful health effects of unprocessed red meat intake. If at all, the data very slightly lean toward an
association of red meat consumption and protective health benefits. Overall, any of the statistical associations
of up to 100 g of red meat consumption per capita per day are so weak that they should be considered neutral.
It is notable that less than 1% of the global population consumes more than 85 g of red meat per day. From a
global public health perspective, then, red meat consumption above the threshold of 85 g is so negligible as
to be irrelevant. National governments and supranational organisations such as the European Union (EU), the
United Nations (UN) and the Food and Agricultural Organisation (FAO), and their initiatives such as this year’s
UN Food System Summit, as well as international business and consumer associations, would be wrong to
assume that a scientific consensus exists to justify policies to reduce red meat consumption in the general
population for health reasons. Details of these findings can be read in a paper prepared by the Scientific
Council of the World Farmers Organisation, entitled “Consumption of Unprocessed Red Meat is Not a Risk to
Health”, retrievable at https://www.wfo-oma.org/wfo_news/consumption-of-unprocessed-red-meat-is-not-ahealth-risk/.
Similar deep-dive investigations about the impacts of livestock on climate, environment and biodiversity also
reveal a far more differentiated and complicated picture, rather than the simplistic narrative of being harmful.

KEYNOTE 6: RUSSELL DU PREEZ
The future of agribusiness and dealing with a changing consumer
Russell du Preez
Chairperson, Russellstone Group
The agribusiness landscape is an ever-changing canvas. The big drivers for this have been population growth
and technology. We need to remind ourselves that the world population in 1950 was 2,5 billion people and 70
years later, we are close to 8 billion people. The mix of consumers has changed over the past 30 years, and
along with it, food trends and tastes. Integrated agricultural business will be more important for providing the
full solution to consumers. The demands on compliance, climate change, and other pressures will have to be
studied and complied with. Social media and pressure groups will need to be taken into account and managed.
The cost of this will have to be recovered from the consumer, which might be a big challenge. Also, the lack
of a holistic information insight will have to be communicated to the consumer.
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KEYNOTE 7: PROF. JUDE CAPPER
Integrating improved health, welfare, and productivity to improve sustainability
Prof. Jude Capper
Livestock sustainability consultant
Sustainable food production is one of the most often discussed issues within agriculture, given concerns
regarding climate change, resource use, animal health and welfare, antimicrobial resistance, and the provision
of affordable food. Although myriad definitions of sustainable food exist, the most widely accepted comprises
a balance between economic viability, environmental responsibility, and social acceptability, yet the latter
component has recently become disproportionately important, as consumers have increasing numbers of
questions about how their food is produced. There is, therefore, no one-size-fits-all sustainable system across
the world, and the degree to which different livestock systems are considered sustainable depends on the
region, culture, market, and metric of choice.
Improvements in livestock genetics, nutrition, management, and health have allowed for significant yield gains,
such that developed dairy and beef industries have reduced resource use and greenhouse gas (GHG)
emissions over past decades. However, livestock productivity must continue to increase in line with future
population growth so that sufficient animal source foods can be produced to fulfil consumer requirements,
while lessening the impact on the environment. Animal health is one of the key determinants of productivity,
with over 20% of global animal protein lost to disease. As healthy animals produce greater yields of milk or
meat, or grow at a faster rate, improving animal health reduces both the economic costs and the environmental
impacts of livestock production. Animal health is also a significant consideration for many consumers, who
want to be reassured that the milk, meat, and eggs that they buy come from healthy livestock. Good animal
health therefore promotes social acceptability, reduces the risk of public health issues, and reduces the need
for veterinary medicines – a significant positive effect given the threat of antimicrobial resistance to both animal
and human health.
There is evidence within the literature that improving animal health will enhance economic or environmental
sustainability within cattle systems, although the extent of the improvement and amount of data available varies
considerably between species and diseases. For example, the economic costs of bovine respiratory disease
complex and infectious bovine rhinotracheitis are well defined, and multiple papers have quantified the
reductions in GHG emissions conferred by improving mastitis incidence in dairy cattle; yet the economic
impacts of many other diseases tend to be dated, with no quantification of associated resource use or GHG
emissions. Therefore, considerable knowledge gaps relating to interactions between productivity, livestock
disease, economic cost, and environmental impact exist. These gaps urgently need to be filled, both to help
producers to understand the economic and environmental cost-to-benefit ratios of management practices or
treatment decisions, and to allow downstream food industry stakeholders (e.g. processors, retailers, and
restaurants) to make informed decisions.
Ultimately however, consumer trust is key to maintaining the social acceptability of livestock production. The
challenge to cattle producers is to adopt a culture of continuous improvement, promoting improved excellent
health, adopting both existing and new technologies; and communicating dedication to improving sustainability
to all food stakeholders, regulators and consumers.
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KEYNOTE 8: PROF. FRANK MITLOEHNER
Rethinking methane: Dairy’s path to climate neutrality
Prof. Frank Mitloehner
Professor and air quality specialist: Cooperative Extension in the Department of Animal Science at the
University of California, Davis, United States
Animal agriculture is often shouldered with a large part of the blame when it comes to climate change and that
is, in part, due to the fact that we have not been looking at all greenhouse gases correctly. While methane –
the main greenhouse gas associated with animal agriculture – is a potent climate pollutant that we can and
need to reduce, it warms our atmosphere differently than other gases, because of its short lifespan. Methane
persists in our atmosphere for about a dozen years before it is broken down via oxidation and it is that
atmospheric removal that is often neglected when trying to characterise methane’s warming impact.
Furthermore, if we can reduce methane emissions to the point where more is being broken down in the
atmosphere than is being emitted, we will see animal agriculture go from being blamed for climate change to
being recognised as a major climate solution. By rethinking methane, we can see that animal agriculture’s path
to climate neutrality is within reach as scalable solutions offer the global community tools to fight global climate
change.

KEYNOTE 9: JOHN SANEI
Forge your future
John Sanei
Author and futurist
We need the latest research in human psychology, neuroscience, quantum science, futurism, and business
strategy to deepen our understanding of the world to come. As we endure the greatest transformation of our
time, continuously questioning every aspect of life, we need to cultivate deliberate focal points to fundamentally
shift our people and organisations. Research insights help us reveal, rethink, and re-imagine our possible
futures and develop courage to move towards a life free from obscurity. It is important that we gain insight and
understanding into the neuroscience behind the emotional blocks that we carry and identify biases and
assumptions that leaders hold. We must also learn from organisations of the future on how to best build
successful teams and shift our organisation’s behaviour, while we develop metrics for failure and success for
the road mapped ahead.
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EXECUTIVE SUMMARIES – INVITED PARALLEL SPEAKERS
COMMUNICATION
Communication of science in writing
Prof. Michael MacNeil
ARC-Animal Production, Irene, South Africa; Department of Animal, Wildlife and Grassland Sciences,
University of the Free State, Bloemfontein, South Africa; Delta G, Miles City, Montana, United States

Publishing an article is the process by which science comes to fruition. It also serves as a check on
the integrity of the investigative paradigm. The South African Journal of Animal Science (SAJAS) is
one channel through which investigators can show their work to the world. The purpose of this
presentation is two-fold: 1) to offer guidance on writing a scientific article that will increase the chance
of its timely acceptance; and 2) to provide a status report on SAJAS.
Writing a scientific article is not an isolated process – it exists to bring the process of scientific
investigation to fruition. The scientific investigation itself must have merit – interesting and original
hypothesis, proper experimental design, adequate power, and careful execution. An article provides
an understanding of the context in which the study exists. The process of writing a scientific article
can be viewed as following an ordered series of steps. Begin by reviewing the target journal’s
instructions to authors. Then prepare the figures and tables. These are the foundation for everything
that is to be presented. Next write the methods that were used in the study. The description of the
methods should include sufficient detail that the study could be repeated independently. Write the
results in a way that brings the important findings into sharp focus. Do not repeat values from the
tables or figures in this process. The discussion of the results is an opportunity to put them in context.
The discussion should elucidate the meaning of the results, but not reiterate them. Intellectual
honesty requires that weaknesses and discrepancies be discussed whether they are internal to the
research being reported or relative to other comparable studies. Next, write a clear and succinct
conclusion. The conclusion brings out the inferences that can be made from the results of the
research that is being reported but is not a reiteration of the main findings. Then write a compelling
introduction that will draw potential readers into the article. At this point, the substance of the article
is written, and it is time to produce an abstract of it and to compose a concise and descriptive title
for the work. Be particularly cognisant of length requirements of the target journal for both the title
and abstract. At this point, the references can be added to the article, being certain that every
reference used in the text is listed and every listed reference is used in the text. All that is left to be
done are the administrative details. Select the keywords to use in indexing the article. Write up the
acknowledgements. Sources of funding and people providing technical assistance for the work are
mentioned in this section. Finally, two ethical issues must be addressed. The authors, being those
individuals who made substantive intellectual contributions to the article, need to be identified; and
any situations in which financial or personal considerations may compromise, or have the
appearance of compromising, a researcher’s professional judgment in conducting or reporting
research need to be identified as conflicts of interest.
Guidance for preparing an article for submission to SAJAS is in its Instructions to Authors. The
journal’s Online Journal Management System facilitates its submission and review. Once submitted,
the editor-in-chief does a cursory review of the article resulting in a decision whether to return the
article to the authors or begin the review process. The review process is a coordinated effort between
the editor-in-chief, a subeditor, reviewers, and the authors. Ultimately, the subeditor is responsible
for making a recommendation as to the fate of an article. The editor-in-chief reviews this
recommendation with the supporting documentation and communicated the decision to the authors.
Once an article is accepted, the editor-in-chief sends a publishing agreement and invoice for the
publication fee to the corresponding author. Only after receiving the publishing fee does the article
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advance further toward publication. Each accepted article undergoes two rounds of editing to bring
it to a consistent professional standard and it is formatted for publication. Average (median) time
from submission to the final decision is approximately 285 (239) days. The average median time
from acceptance to publication is 82 (65) days. The 2020 JCR Impact Factor for SAJAS is 1.055. To
reduce the time to publication: improve English language writing skills; when asked, review promptly
(21 days is a reasonable target); and pay the publication fee promptly. To increase the journal’s
impact factor: publish interesting work that is citable in it.

Communicating technical information to the industry
Dr Pieter Henning
Freelance animal scientist

Science works at the coalface of knowledge and understanding. Technical writing is involved in
carrying these treasures to the agricultural industry. One scientific paper seldom makes a summer.
It often requires an integration of numerous scientific papers to arrive at technical information that
may be of value to the industry. Technical writing is both a challenge and a responsibility. It is the
writer’s responsibility to make sure that they are up to date with the most recent scientific
developments, in the field of interest, and to give a balanced and truthful interpretation thereof. It is
also the writer’s challenge to turn interpretation into innovation and to communicate this in an
understandable and easy (dare one say: enjoyable) way to read. Ideally, the technical writer should
understand the scientific process, have a basic knowledge of the relevant scientific field, be
acquainted with the area of technical application involved, and be adept at technical writing – this is
a skill that can, and should, be developed. Each of these are important when communicating
technical information to the industry.

Writing for the right audience
Liza Bohlmann
Chair, Agricultural Writers SA

Before you start writing a technical article for a more general audience, there are some factors you
need to consider first. Questioning your purpose with the article, who you would like to reach, and
what the significance is, should be your first port of call. There are, of course, other questions to
consider before you start hitting the keyboard, such as why you want to or need to write, whether
you are writing in the right style for the intended audience and media platform, if you can convey
something complicated in a simpler way without losing context or valuable information, and whether
your writing skills match your subject knowledge. It is not about words alone, but also about the
visual journey, where the use of photographs, infographics, and the like will enhance the audience’s
experience. Then you need to assess what editors want and how to work with them with the least
amount of drama.
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Decoding the Science
Thato Moagi-Mugonda
Agripreneur and app developer

Agriculture triggered a huge change in society and the way in which people lived. As huntergatherers, humans acquired the skill to study plants and store seed, as well as identify and categorise
wild animals. Humans used this knowledge of nature to find innovative ways to maximise production
output to supply the demands of a human diet. Because of agriculture, cities and civilisations grew,
and because crops and animals could now be farmed to meet demand, the global population grew.
Animal science has made major contributions to the livestock production and processing industry by
giving farmers and producers the tools to improve efficiency of production, integration of
technologies, managing labour, minimising carbon footprint, producing more in less space, and
producing sustainable meat products that are nutritious with longer shelf life. Not only does the
industry supply high-density protein sources important in human diets, but it has also evolved into
an industry that puts animal welfare at the forefront by implementing legislation, policies, and
licencing.
In today’s world, people are influenced by and learn from different information platforms. Our
opinions and beliefs are moulded by what influences our lives the most and we make daily decisions
based on those beliefs. There are many platforms and sources of information that are not based on
research but rather on opinion or on an agenda. In the world of fake news and commercially driven
agendas, we find ourselves bombarded with information that becomes impersonal and confusing.
We are in an era where information allows us to decide whether we are vegans or meat lovers,
whether we choose a brand based on its fibre or sodium content, whether we prefer grass-fed beef
or whether we accept imported chicken from South America. How are scientists influencing
mainstream media and platforms to influence the everyday decisions that consumers make? Should
we expect the everyday person to make an effort to dive deeper into information to distinguish fact
from fiction? Should we expect people to base their opinions on verified sources, platforms,
institutions, or individuals when there is so much varying content and opinions? A change of
approach is needed in order to leverage the information era. Children now are able to use technology
before they learn to speak, and the elderly are gradually adapting and exploring platforms such as
Facebook and WhatsApp. Technology is one way of deconstructing the science and interaction with
everyday people by the sharing of resources of information that are neatly and concisely constructed
to appeal visually and emotively to people without feeling overwhelmed by complex theory, elaborate
jargon, buzzwords, and scientific concepts. It is time for the science realm to tell it like it is.
The retail and commercial industry has been successful in how they manipulate people’s views over
concepts such as sugar, sodium content, meat, and western medicine. Researchers, producers,
farmers, processors, and academics need to be the key that unlocks the imagination of everyday
people in order to believe and trust science over hearsay, folklore, commercial buzzwords, and
emotive campaigns that have driven peoples’ choices in the past decade. The animal science world
has a responsibility to efficiently communicate using the very same platforms that influence people’s
political or social views. Science can be deconstructed in different ways to find its message to people
and their homes.
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RUMINANT NUTRITION
Ruminant nutrition in a VUCA world
Dr Francois van de Vyver
National technical manager, Voermol

The challenges facing role players within the food supply chain, to produce enough food for a growing
population, is real and demanding. This increased food supply needs to be done in a responsible
and reliable manner to ensure sustainability. Consider the challenges rocking the boat in terms of
ruminant nutrition. Ruminant nutrition is sometimes seen by some as destructive to the environment
and in competition with humans for the same food sources. It is important to understand these
discrepancies and endeavours to have enough food for thought to truly ruminate on the path to future
ruminant production.
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MONOGASTRC NUTRITION
An animal scientist’s contribution to a more sustainable world
Chantelle Fryer
Technical sales, manager, Evonik

The world faces immense challenges in the 21st century. World population is estimated to reach
close to 10 billion by 2050 and urbanisation is on the increase. Globally, the standard is living
(affluence) is on the increase leading and it is estimated that between now and 2050, there will be a
9% increase in food energy intake and 27% increase in meat intake.
This increase in our population is leading to increasing pressure on the environment with Earth
Overshoot Day now falling on 29 July (www.overshootday.org). Countries such as the United
States and those in Europe, which rank high on the human development index, have the highest
environmental impact, while underdeveloped countries, especially in Africa, rank much lower. While
many developed countries over-consume animal protein, many developing countries risk serious
protein deficiency and animal protein will continue to be a vital food source.
Animal-based foods are on the rise, but in recent years, livestock production has come under the
spotlight and in 2006, Livestock’s Long Shadow, the publication by the Food and Agricultural
Organization of the United Nations (FAO), sent shockwaves into the public domain by claiming that
livestock is responsible to 18% of total global warming potential (GWP). This figure has since been
revised and later papers acknowledge that livestock plays a critical role in food security and poverty
reduction, but the environmental performance must be improved.
Livestock production can contribute to mitigating GWP by employing strategies such as improving
production efficiency, improving animal health and longevity, better manure management practices,
sourcing low-emissions feed commodities, and additives such as amino acids, enzymes, and
alternatives to antimicrobial growth promoters. Ultimately, the animal scientist’s key role is
researching and implementing such improvement technologies.
Animal protein contains the full range of essential amino acids required for a healthy human diet and
across the species, from ruminants to fish to poultry, there is still great potential for reducing the
environmental impact of livestock.
The digitalisation of agriculture is one of the most exciting new frontiers that will utilise big data, the
internet of things (IoT), and biostatistics to precisely monitor animals and enable animal scientists to
farm with increased precision, thereby reducing waste and improving performance. Near infrared
technologies can rapidly assess exact ingredient nutrient content, while new sensor technologies
can detect diseases early.
It must always be remembered that wealthy consumers have the options of driving less and choosing
low-carbon food, but close to a billion people suffer from poverty, hunger, and nutrient deficiencies.
Milk, meat, and eggs are much sought after to reduce malnutrition. The animal scientist will continue
to have an important role to play in solving these nutritional problems but must ensure that animal
products are produced in the most efficient and sustainable ways possible.
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BREEDING AND GENETICS
South African Animal breeding and genetics, 2021: Can it be seen as reliable,
relevant and is it carried out responsibly?
Dr Japie van der Westhuizen
South African Stud book and Animal Improvement Association

Some of the problems faced by animal geneticists are related to differences in terminology and
definitions used in animal breeding discussions between geneticists, breeders, and members of the
broader livestock industry. Sometime, this even occurs when decisive decisions are made. An
obvious simple term such as “phenotype” might have different meanings for different audiences. The
phrase “in the era of genomics, phenotype is king” serves as a banner in the application of genotype
information in the prediction of genetic merit. The assumption that phenotypic differences among
animals, either within defined contemporary groups, or across a variety of environments are
described by P = G + E comes into play. It is essential that “P” needs to be defined in a precise
manner. Somehow Bakewell’s “like begets like” got stuck in the minds of livestock breeders,
especially where progeny closely reflect the physical appearance of their ancestors. Modern
breeding necessitated the need for precise phenotype definitions to predict the genetic merit
differences among possible selection candidates.
After Darwin, the Mendelian “simplicity” of phenotypes reflecting genotypes (“like would always beget
like”) was a phenomenal shift that paved the way to the randomness of inheritance and expression
of (most) phenotypes, ending in Lush’s statement that “like does not always beget like”. Henderson’s
brilliance in unravelling ways to simultaneously solve the known non-genetic and random genetic
effects might have contributed to a big void between statistical and molecular geneticists. Best linear
unbiased prediction (BLUP), and its related methodologies, represented the most accurate way of
predicting genetic merit. Meanwhile, the hunt for genomic markers continued. The initial use of
marker-assisted selection in BLUP predictions moved the two groups closer, and with the
development of the single nucleotide polymorphism (SNP) using bead chip technology, this became
a love affair.
By adapting the A-matrix, through slotting in true additive relationships in BLUP, single-step, genomic
best linear unbiased prediction (gBLUP) can be hailed as the next revolution in breeding value
predictions. This methodology also addresses many other issues, like the need for a large and
regular update in the reference populations.
Extreme dangers are associated with single traits, necessitating the inclusion of all traits of economic
importance in breeding objectives and selection criteria. The inclusion of traits should rely on their
local relative economic values and environmental impacts. Therefore, proper breeding objective
definition and application are key requirements in the light of precise genetic merit predictions.
Unlocking the potential of successfully applying sound scientific principles are highlighted in the
picture, namely:
•

Trait definition and accurate recording.

•

Application of the right tools to predict genetic merit as accurately as is possible.

•

Setting of clear objectives and goals that will result in ranking of selection candidates according
to defined selection indices and even minimum (independent) culling levels.

•

Optimal mating programmes to retain additive diversity while, at the same time, optimise goal
achievement.
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It is the responsibility of each animal scientist, dealing with the selection and breeding of animals,
both for production and companion purposes, to not forsake scientific principles. Only then can the
public rely on our outputs and will our efforts stay relevant, even in a changing environment.
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PHYSIOLOGY
Influence of age and body condition on oestrous synchronisation response in
Bapedi ewes
Dr Ayanda Maqhashu
Lecturer, University of Pretoria

Bapedi sheep are a naturally selected, minimum-care veld sheep that thrive well in harsh
environmental conditions. Bapedi sheep are resilient to diseases and, rarely, deworming is practiced
to a few that need it – never the whole flock. They produce lean, healthy meat because the fat is
centralised in the tail. To grow and diversify production from livestock in South Africa, sheep farming
might be the best choice, as indigenous sheep are well-known for adaptability, survivability, and
disease tolerance. When assessing the effects of age and body condition score on the response and
duration of oestrus in synchronised Bapedi ewes, conserved ex situ, in vivo, and in situ, ewe body
weight was found to be a significant factor determining oestrous response and conception rates to
hormone treatment.

35

SUSTAINABILITY AND ANIMAL WELFARE
Sustainability: The agro-ecological approach
Dr Heinz Meissner
Animal science consultant

Sustainable agriculture is farming in ways that meet the needs of today without compromising the
needs of future generations. It has components in the social, environmental, nutritional, food safety,
and animal care space, which are well described in the 17 Sustainable Development Goals of the
United Nations.
In environmental stewardship, it is vital that greenhouse gas emissions are reduced and there are
several ways of mitigation. Globally, the herbivore animal (primarily cattle) has been targeted by
activists, due to its methane emissions from enteric fermentation. Although significant, herbivore
methane emissions and their global warming effect are much less because of a short lifespan in the
atmosphere, oxidation to carbon dioxide in the biogenic carbon cycle, and returning carbon to the
plant and soil by sequestration. The herbivore co-evolved in this cycle and, therefore, is not the
primary emitter contributing to the increase of methane in the atmosphere. A much more serious
concern from the agricultural perspective, is nitrous oxide that results primarily from nitrogen
fertilisation by chemical resources in crop production. Nitrous oxide is a potent polluter in the
atmosphere, detrimental to the ozone layer, and has a warming potential 298 times that of carbon
dioxide. The release of nitrous oxide has to be reduced, which is possible by following conservation
agriculture and regenerative cultivation methods that, in addition, will maximise soil carbon and soil
health with sustainable benefits to future crop production. In resource stewardship, regenerative
rangeland protection methods will maximise biomass and surface protection, thereby maximising
photosynthetic capacity and carbon sequestration to the benefit of drawing down atmospheric
methane for biogenic originating carbon storage in vegetation and soil.
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MEAT SCIENCE
Misconceptions about fats and fatty acids in red meats and human health
Prof. Edward Webb
Professor, University of Pretoria

Numerous misconceptions exist about fats and fatty acids in red meat, mostly, that they are
unhealthy due to their perceived high-fat content and saturated fatty acid composition. Initially, the
so-called high-fat content of red meats was blamed as a risk factor for cardiovascular heart disease
(CHD) in humans. This was followed by a shift towards the adverse effects of unhealthy fatty acids
associated with high cholesterol concentrations. A more recent criticism is the perception that red
meats have a high trans-fatty acid content, which, together with the previous concerns may
discourage consumers to eat red meats, especially those living with non-communicable diseases
such as CHD, hypertension, and obesity. Previous studies have investigated the factors that
influence the fat content and fatty acid composition of red meats, including the effects of species,
age, nutrition, sex, production systems, and growth promotants in animals, but the trans-fatty acid
content of red meat has not been well studied to date. When we consider the fat content and fatty
acid composition of red meats, with specific reference to fat content, fatty acid profiles, and transfatty acid content, relative to the perceptions about red meats, it is clear that red meat has been
erroneously labelled as high in fat and the importance of animal fats has been highly underestimated.
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PRODUCTION SYSTEMS
Livestock production from fertilised pastures in South Africa
Dr Trevor Dugmore
Vice president, SASAS

In South Africa, livestock production, predominantly dairying, from cultivated pastures has increased
over the past 50 years. Dairying has shifted to the pasture-growing coastal areas of the Cape and
the Midlands of KwaZulu-Natal, with only 15,8% of South African milk produced in the inland
provinces in 2020 relative to 47,6% in 1997. Dairying utilises two species of pasture almost
exclusively, namely kikuyu, a tropical species in the summer, and ryegrass, a temperate species in
the cooler months. Maize silage and Eragrostis hay may be used as a supplement to balance the
fodder flow in winter and concentrates are fed to correct imbalances in the diet. Nitrogen is applied
to increase pasture yield and to maximise production in limited irrigation areas. For kikuyu, nitrogen
fertiliser is critical for pasture production as kikuyu pastures without nitrogen fertiliser degenerate
and are invaded by the pioneer species Eragrostis plana and Sporobolus capensis. Both kikuyu and
ryegrass are luxury feeders of nitrogen and potassium in the herbage, but high levels thereof can
affect intake adversely. Kikuyu is also a natrophobic plant and stores sodium in its roots and stems
rather than in the leaves, resulting in a sodium deficiency in cows. In the coastal areas of the Eastern
Cape, sodium may not be deficient on kikuyu, due to the onshore winds depositing sodium on the
pasture. This and other mineral deficiencies, particularly, iodine in KwaZulu-Natal and cobalt in the
Southern Cape, need to be corrected by fertilisation or supplementation.
The so-called Blue Book, Feeding and Management of Dairy Cattle in Natal (Bredon and Stewart,
1979) that recognised the diminishing returns response of milk production to feeding, as well as the
substitution of roughages by concentrates in the diet, improved management by monitoring milk urea
nitrogen in milk to optimise protein status of the cow, and the use of body condition scoring to
optimise the cows energy status, have led to the improvement in milk production off-pasture.
Successful livestock production off-pasture is a balancing act between pasture growth and animal
requirement in terms of both intake and nutritive value. However, increases in environmental
temperatures could adversely impact livestock production off-pasture in the future.
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APPLIED ANIMAL SCIENCE
Composition and predictability of the reference populations for the South African
dairy cattle towards genomic selection
Prof. Mahlako Makgahlela
ARC-Animal Production and University of the Free State

Animal science research plays a pivotal role in delivering innovations for scientific, societal and
economic purposes. Impact of the science solutions is only maximised through an effective
exploitation and communication plan with tailor-made messages, methods, and channels for the
specific target group and stakeholders. Traditional pedigree-based BLUP estimated breeding values
(EBV) are based on pedigree information and recorded phenotypes. Modern genomic EBV are
based on detailed associations between high-dense genetic markers (SNP, or single nucleotide
polymorphisms) across the genome and phenotypes, and generally show higher accuracies for
young animals than traditional BLUP. Genomic evaluations, however, require a sufficiently sized and
well-defined group of animals with SNP genotype and phenotype information, known as the
reference population (RP). The genetic relationships between the reference and target populations
should be high to ensure that SNP-phenotype associations derived from the reference exist in the
target population, thereby influencing prediction accuracy. It is also important to assess the suitability
of the assembled reference populations for genomic evaluations in South African Holstein and
Jersey cattle through the structure, composition, genomic relationships, and to evaluate validation
accuracy of genomic evaluations.
The SA dairy cattle industry has been assembling data for the uptake of genomic selection via the
Dairy Genomics Programme Consortium.
For accurate uptake of genomic selection, there is a need for many more genotyped animals for SA
Holstein and Jersey cattle breeds due to limited number of candidate bulls. Furthermore, strategies
for genotyping should consider relatedness among genotyped animals in the reference and target
populations. This will not only ensure accurate genomic predictions but will enhance the working life
of the reference population.
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BOOK OF ABSTRACTS
RUMINANT NUTRITION
Effect of dietary protein quality and amino acid supplementation on performance of
high-producing Jersey cows grazing ryegrass pasture
R van Heerden1, LJ Erasmus1, R Meeske2, PH Robinson3 & RJ Coertze1
1Department

of Animal Science, University of Pretoria, Hatfield, Pretoria, 0028, South Africa
of Agriculture, Western Cape, Outeniqua Research Farm, George, 6530, South Africa
3Department of Animal Science, University of California, Davis, CA 95616, United States
raniervanheerden@gmail.com

2Department

Background: The performance of grazing dairy cows, when supplemented with high levels of a
maize-based concentrate, may be improved (higher milk and milk protein production) by improving
the amino acid (AA) balance of metabolisable protein (MP) reaching the cow’s small intestine.
Aim: This study was conducted to determine the effect of rumen-protected methionine (RPM) and/or
lysine (RPL) supplementation on the performance of high-producing Jersey cows grazing ryegrass
pasture in spring, while receiving a maize-based concentrate.
Methodology: Research was approved by the University of Pretoria’s Animal Ethics Committee (EC041-18).
Sixty high-producing, multiparous Jersey cows in mid-lactation were used in a randomised complete block
design experiment and blocked according to pre-experimental milk production, days in milk, lactation number,
and randomly allocated to three groups within each block. Subsequently, each group was randomly allocated
to one of three experimental treatments: (1) control concentrate (C); (2) control concentrate supplemented with
53.12 g/cow/d of RPL providing approximately 22 g of intestinally absorbable Lys (RPL) and (3) control
concentrate supplemented with 41.68 and 53.12 g/cow/d of RPM and RPL, providing approximately 9.3 and
22 g intestinally absorbable Met and Lys, respectively (RPML). In addition to strip-grazed ryegrass pasture,
cows received 8 kg/day (as is) of a maize-based concentrate, fed in two equal portions in the milking parlour.
Parameters measured were milk production and composition, body weight, body condition change, milk
nitrogen fractions, plasma amino acid concentrations and microbial protein synthesis. Data were statistically
analysed as a randomised block design with the GLM model for average effects over time. Repeated measures
ANOVA with the GLM model was used for repeated period measures. Means and standard errors were
calculated and significance of difference (P< 0.05) between means was determined by Fischer’s protective test.
The data for the higher-producing (block 1 to 10; > 24 l/cow/d) and lower-producing (block 11 to 20; < 20 l/cow/d)
groups were analysed using the same statistical model. Significance was declared at P< 0.05 and tendencies
at P≤ 0.10.
Results and discussion: Supplementing RPL tended to reduce milk protein production (P= 0.09)
and increased the plasma Lys:Met ratio (P< 0.05). Supplementing RPML increased the plasma Met
concentration (P< 0.05), including cow body condition (P< 0.05). Plasma Gly increased (P< 0.05),
and plasma Lys tended to increase (P= 0.09) along with plasma Cys (P= 0.07). Supplementing
RPML decreased the plasma Lys:Met ratio (P< 0.05). The lower-producing group of cows responded
negatively to RPL supplementation in terms of milk protein production (P< 0.05).
Conclusion and recommendations: Results indicate that the lack of positive responses (milk
production and composition) when RPL or RPML were supplemented were due to metabolisable
energy being the first-limiting nutrient, the cows being later in lactation, and that the C diet met the
cows MP requirements. Results suggest that Lys and Met were supplied in excess of cow
requirements and subsequently metabolised, repartitioning nutrients towards other metabolic
pathways away from milk production and composition.
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Background: Increased demand of protein resources for humans and livestock calls for improved
protein utilisation strategies, particularly in the diets of ruminants. This can be achieved by increasing
the fraction of rumen undegradable protein (RUP) in diets. The increased protein that bypasses
rumen degradation and digestion, increases the availability for absorption of amino acids in the lower
intestines. It is proposed that the RUP fraction feedstuffs could be increased, along with influencing
other parameters such as pH and organic matter digestibility (OMD), by manipulating the rumen
environment with the inclusions of hydrolysable tannins (HT) or sodium bicarbonate (NaHCO3).
Aim: The aim of the study was to investigate the potential manipulation of the rumen by including
HT and NaHCO3 in the diet increase RUP fraction of the feed.
Methodology: Ethical clearance was gained for this study (ACU-2019-9100). In the first trial a 50:50
ratio of lucerne hay and wheat straw was fed to five cannulated wethers, with incrementing inclusion
levels of HT (0.00%, 0.38%, 0.75%, 1.13% and 1.50%). In the second trial, a finisher diet was
provided along with the incrementing levels of NaHCO3 (0.00%, 1.25%, 2.50%, 3.75% and 5.00%).
After the period of adaptation (14 days), rumen fluid was collected once a week for five weeks. In
vitro protein degradation analysis of canola oilcake meal for eight incubation periods (0, 2, 6, 12, 24,
48, 72 and 96 hours) were conducted for each inclusion level. Nitrogen was determined using the
Dumas combustion method (LECO), along with determination of OMD. The protein degradation
curves and parameters were modelled using Øskrov and McDonald (1979) formula: p = a + b (1 – e
- ct
). The pH change was monitored from 09:00 to 19:00.
Results and discussion: The linear model fitted for trial 1 revealed no significant differences
between the inclusion levels of HT for DM degradation (slope ranged between 0.364–0.412), CP
degradation (slope ranged between 0.393–0.485), OMD and pH change. The inclusion level of
0.75% HT showed the lowest potential CP degradability of 71.45% versus the average of 73.52% at
96 hours of incubation. Organic matter digestibility was observed to be lowest for 1.13% inclusion
with LS mean of 48.865 ± 1.625, followed by 0.75% inclusion with LS mean of 50.646 ± 1.264. For
trial 2, the soluble fraction (“a”) for each respective inclusion was 28.8 ± 1.9, 35.4.4 ± 1.2, 31.8 ± 1.2,
30.3 ± 1.5 and 32.2 ± 1.5 (%) for the non-linear model, where a significant difference was observed
between 0.00% and 1.25% inclusion levels (no differences observed between “b” and “c”
parameters). Similarly, no significant differences were in rate of degradation observed at the outflow
rates of 0.02/h, 0.04/h, 0.06/h and 0.08/h for both DM and CP. Organic matter digestibility showed
no significant differences between treatments, whereas with pH change, a tendency (P < 0.1) was
observed for a higher pH with rumen pH inclusion levels of NaHCO3. Significant differences in pH
change within time points of treatments were observed between 09:00 and both 11:00 and 13:00 for
0.00%, 1.25%, 2.50% and 5% inclusion levels of NaHCO3.
Conclusion and recommendations: The inclusion of HT showed no significant results pertaining
potentially increasing the RUP fraction through manipulation of rumen environment. The inclusion of
NaHCO3, significantly increasing, implying manipulation of rumen environment has occurred.
However, no decisive improvement of RUP could be conducted with the inclusion of either HT or
NaHCO3 for this study.
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Background: Acacia mearnsii and A. dealbata are the most invasive alien plants (IAP) in South
Africa. Encroachment of IAP into rangelands limits forage availability and impacts negatively on
animal production. This is a challenge in South Africa, which currently faces feed challenges due to
drought and competition between humans and livestock for cereal and legumes-based oil
seedcakes. Apart from feed challenges, the meat industry is also challenged by post-harvest
oxidative degradation and bacterial spoilage of meat. Therefore, valorisation of these invasive leaves
for meat production could be a complementary strategy for their sustainable rangeland management,
and improvement of meat shelf life. There is scant data regarding the bioactive phytochemical profile
of A. mearnsii and A. dealbata.
Aim: The study investigated seasonal effects on bioactive phytochemical composition and
antioxidant activity of A. mearnsii and A. dealbata leaves.
Methodology: A total of eight square quadrants (25 m2) were placed at 20 m intervals along two
diagonal 100 m transect lines for the harvesting of A. mearnsii and A. dealbata leaves in the hot-dry
summer (February) and cool-wet winter (July) seasons. In each quadrant (n=8), leaves were
harvested from four trees with a breast height diameter between 6 cm and 8 cm by pruning six lower
branches for each tree. Exactly 1 kg of each sample was oven-dried at 50 °C for 72 hr and ground
using a 0.1 mm sieve and used for phytochemicals analyses. All data were analysed using
generalised linear model procedure of SAS v 9.4. The model included the fixed effects of season,
species, and their interaction and random effects of quadrants.
Results and discussion: Acacia dealbata and A. mearnsii hot-dry season leaves had greater
contents of total flavonoids than cool-wet season leaves. Acacia mearnsii hot-dry season leaves had
higher trans-o-Coumaric acid 2-glucoside, terpene lactone, quercetin 3-galactoside, and pcoumaroyltrifolin A than other treatment interactions. Total phenols, total tannins proanthocyanins,
lipoxygenase, 2-diphenyl-1-picrylhydrazyl, and ferric-reducing antioxidant power activities were not
affected by Acacia species  season interaction. However, extracts from A. dealbata hot-dry season
leaves had the highest antioxidant potency index. Under hot-dry conditions, plants accumulate
increased amounts of antioxidant flavonoids, glucosides, and other polyphenols, that contribute to
plant photoprotection during hot environmental conditions as a coping mechanism for plant survival.
They also deactivate endogenous oxidative enzymes, preventing enzymatic oxidation, and reduce
reactive oxygen species, hence increased antioxidant capacity reported in hot-dry season leaves.
Conclusion and recommendations: Acacia mearnsii leaves harvested in hot-dry season could be
a good source of antioxidant phytonutrients that have potential to enhance meat shelf life. Future
studies are recommended to establish the effect of adding Acacia leaves in ruminant diets on meat
production and quality.
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Background: Minerals from inorganic sources are vulnerable to dissociation in the gastrointestinal
tract, forming complexes with other nutrients, making them bio-unavailable. Supplementation of
these micronutrients from organic sources through drinking water has been documented to improve
their bioavailability. Nevertheless, the reported positive influence of micronutrients (in Moringa) data
on the use of orally administered Moringa oleifera leaf extract as sources of micronutrients in broiler
production is scanty in literature.
Aim and hypothesis: The objective of this study was to determine the effect of orally administered
Moringa oleifera leaf extracts (MLE) on the carcass, internal organs, and meat quality parameters of
broilers.
Methodology and treatments: The experiment protocols and procedures were approved by NorthWest University Animal Production Sciences Research Ethics Committee (approval no. NWU02002-20-A5). Dried powdered Moringa leaf was acquired from Supa Nutri, South Africa, and
extracts prepared according to the methods of Faluyi & Agbede, 2018. Two hundred and fifty dayolds unsexed Ross 500 broilers were acquired from Poultry Ranch, Pretoria South Africa, and were
randomly allocated to 5 treatments of 5 replications with 10 birds each per replication. They were
fed standard commercial diets consisting of the starter phase (0–21 days) and finisher phase (22–
42 days). The treatments contained NEGCON (negative control; water), POSCON (positive control,
5 g vitamin-mineral premix/L), MLE60 (60 ml MLE/L), MLE90 (90 ml MLE/L), and MLE120 (120 ml
MLE/L). At 42 days of age, 2 birds per replicate were randomly selected, per treatment. Birds were
individually weighed and sacrificed by cervical dislocation following electrical stunning at a voltage
of 70 volts. Carcass and internal organs were cut then weighed. The breast muscle was used to
determine the pH, colour, drip loss, cooking loss, water-holding capacity, shear force, and proximate
composition.
Results and discussion: Supplementation with MLE did not produce any significant effects on
breast, liver, drumstick, gizzard, heart, and thigh weight. However, dressing percentage, slaughter,
hot carcass, cold carcass, and wing weight increased with MLE (p <0.05) supplementation. Moringa
oleifera leaf extracts had an effect (p <0.05) on ash, crude fat, crude protein, moisture, cooking loss,
pH24, shear force, water-holding capacity, and L* of the breast muscle. However, MLE had no effect
on drip loss, pH45, a*, and b* of the breast meat. These improvements in the carcass and meat quality
show that MLE is rich in bio-available micronutrients. These assertions have been affirmed by an
earlier report (Sugiharto et al, 2020).
Conclusion and recommendations: Supplementation of MLE resulted in healthy breast meat as
reflected by the higher contents of protein, and lower fat in meats.
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Background: Many studies have been conducted to determine how ꞷ-type fatty acids in layer hen
diets can enhance the nutritional quality of the egg yolk, especially ꞷ-3 fatty acids. Stearidonic acid
(SDA, C18:4) is a prominent ꞷ-3 fatty acid in echium oil and has a higher conversion efficiency to
eicosapentaenoic (EPA, C20:5) and docosahexaenoic acid (DHA, C22:6) compared to α-linoleic acid
(ALA, C18:3) from linseed oil. Additionally, SDA is less prone to lipid oxidation than EPA from fish
oil sources. The use of echium oil illustrates some benefits for dietary ω-3 enrichment, but
inconsistencies in literature regarding the effect of dietary ꞷ-3 lipid source on the production
performance of laying hens warrant further clarification.
Aim and hypothesis: The aim of this study was to investigate the effect of dietary ꞷ-3 lipid sources
on the production performance of laying hens during the peak laying period. The H0 hypothesis is
that ꞷ-3 lipid source has no effect on peak production performance of laying hens. Where P< 0.05,
H0 is rejected.
Methodology and treatments: The experimental treatments consisted of a basal diet (control)
containing 0% supplementary lipid and four lipid sources (varying in ꞷ-3 fatty acid chain length)
mixed into the basal diet at 15 g/kg, respectively. The lipid sources used were fish- (EPA, C20:5 &
DHA, C22:6), soybean- (ALA, C18:3), linseed- (ALA, C18:3) and echium oil (SDA, 18:4). A total of
150 Hy-Line Silver-Brown hens were randomly assigned to the five experimental diets (n= 30
birds/treatment) from 21 weeks of age for the duration of peak lay. During weeks 24, 28, 32, 36, and
40 all eggs produced were recorded and weighed individually, while feed intake and body weight of
birds were determined. Data were pooled to calculate the average production performance of the
peak laying period. A one-way ANOVA procedure was used to analyse the performance data (P<
0.05).
Results and discussions: Results indicated that ꞷ-3 lipid sources had no effect on feed intake (101
g/day), feed efficiency (0.48), or egg output (361 g/bird). Birds from the control recorded lower body
weights (1 729 g), except when compared to fish oil. Although hen-day egg production was lower for
the soybean oil treatment compared to linseed oil (94.3% versus 96.7%), sellable eggs did not differ
between treatments means (overall mean = 90.7%). Egg weight recorded for the soybean oil
treatment (55.8 g) was significantly higher at P< 0.06. No clear trends were observed for the effect
of ꞷ-3 lipid source on peak production performance of laying hens.
Conclusion and recommendations: The ꞷ-3 lipid source had minor effects on peak production
performance of laying hens. Fatty acid profiles and oxidation status of feed and egg yolk lipids are
still under investigation.
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Background: The intense and rigorous genetic selection of broilers for increased growth rates has
indirectly resulted in a higher demand for oxygen. In broilers reared at altitude, the lower oxygen
concentration in the air, coupled with a high metabolic demand for oxygen can result in a metabolic
disease referred to as pulmonary hypertension syndrome, also known as ascites. Many factors such
as nutrition, genetic factors, and environmental factors can contribute to the observed ascites
incidence in commercial broilers. One potential strategy to reduce ascites incidence is to alter the
capacity of the blood to transport oxygen – either through higher numbers of red blood cells, or by
increasing the capacity of haemoglobin to take up and release oxygen. Since about 70 per cent of
the iron found in the body is in the red blood cells as haemoglobin, and iron supplementation has
previously been shown to increase haemoglobin in blood, providing dietary iron in a more biologically
available form could potentially improve blood oxygen carrying capacity and, thus, reduce ascites
incidence in broilers.
Aim: The aim of this study was to evaluate an iron amino acid chelate added to a commercial broiler
diet on avian blood parameters associated with ascites in broilers.
Methodology: A study was conducted at the University of Pretoria’s experimental farm in the
metabolic house. Ninety-six Ross 308-day old males were placed in 16 battery cages. There were
two dietary treatments consisting of a control diet that met or exceeded breed company nutrient
specifications, and the same diet supplemented with 30 ppm’s of an organic iron chelate. Treatments
were assigned to cages using a randomised complete block design, with 8 replicates per treatment.
The birds were brooded at 25 degrees Celsius for the first 2 days to stimulate an ascites challenge.
At day 7, one bird closest to the mean of the pen was selected and blood was drawn from the brachial
wing vein. The blood samples were analysed using an Abbott point of care i-STAT device with CG8+
cartridges. The blood parameters of interest include pH, base excess, pCO 2, pO2 and sO2%. Data
was analysed by one-way ANOVA using JMP® statical package, Version 15.0.
Results and discussion: The pH of blood was higher (P<0.05) when birds were supplemented with
an iron amino acid chelate (7.35) compared to the control diet (7.25). Base excess (BE), which is a
measure of acid base balance and metabolic acidosis and alkalosis, was also affected with the
supplementation of iron. The control diets had lower (P<0.05) BE compared to the diets
supplemented with the iron amino acid chelate. This is expected to support the haemoglobin binding
affinity to oxygen described by the Bohr effect, and this is partially seen as sO2% which approaches
significance with the iron amino acid chelate having a higher (P<0.1) value (72.6%) compared to the
control (54.3%). The iron amino acid chelate had a numerically higher pO2 value (41.6) compared to
the control (34.5). This indicates that the use of an iron amino acid chelate can shift the bird out of a
state of metabolic acidosis and is expected to support haemoglobin functionality.
Conclusion and recommendations: The use of an iron amino acid chelate had a beneficial effect
on avian blood parameters, frequently associated with ascites. Based off these preliminary results
the effects of an iron amino acid chelate on the incidence of ascites should be investigated further.
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Background: Differences in production systems between countries and regions can have an effect
on the methane production from livestock. Current methods to estimate the methane footprint are
based on northern hemisphere countries, which do not make provision for different production
systems, as found in South Africa.
Aim and hypothesis: To estimate the current farm-gate carbon footprint of the major beef breeds
in South Africa that is representative of the different breed types.
Methodology and treatments: A simulation study was used to simulate the methane production
(expressed as methane intensity) of a weaner calf production system for nine diverse beef cattle
genotypes. The genotypes were chosen on the numbers of animals and the availability of data. The
breeds involved were Afrikaner, Nguni, Bonsmara, Angus, Hereford, Brahman, Brangus, Charolais
and Simmentaler. A farm size of 1 200 ha with a carrying capacity of 6 ha/large stock unit (LSU) was
simulated (could carry 200 LSU’s). Frame size specific equations were then used to estimate cow
LSU units. The Tier 2 Intergovernmental Panel on Climate Change approach for methane (CH4)
emission was applied. Through this approach it was estimated that the enteric methane emissions
factor (MEFenteric) of an LSU = 94 kg methane/year. Furthermore, a 15% replacement rate, 2% preweaning mortality, 2% post-weaning mortality and 4% of bulls were assumed. Actual published
production values (weaning weight, cow weight, fertility) for each breed was used.
Results and discussion: It was estimated that the methane intensity (kg methane per kg live weight
leaving the farm) of Afrikaner and Nguni (small frame), was 0.60 and 0.68, respectively. That of
Bonsmara, Angus, Hereford, Brahman, Brangus (medium frame), Charolais and Simmentaler (large
frame) were 0.59, 0.59, 0.64, 0.61, 0.62, 0.85 and 0.73, respectively. The methane intensity varied
from 0.59 kg CH4 to 0.85 kg CH4, which represents a 44% difference. It was surprising that the Nguni
had a high methane intensity, since it is the most fertile breed. However, it should be taken into
account that the Nguni was the smallest breed and 147 cows with calves could be kept on the 1 200
ha farm. These cows and calves produce large quantities of methane.
Conclusion and recommendations: The Afrikaner, Bonsmara, Angus, Brahman and Brangus
breeds have low methane intensities and can be regarded as environmentally friendly. The Nguni
and Hereford breeds have medium methane intensities, while the Charolais and Simmentaler breeds
have a higher methane intensity. This information can be used to develop a model that can estimate
the farm-gate methane emission intensity for different breed types, production levels and systems.
Such a model will be valuable in the event that carbon taxes are introduced.

46

The effect of incomplete reproduction data on the selection of replacement ewes
WJ Olivier & CC Reeners
Grootfontein Agricultural Development Institute, Private Bag X529, Middelburg (EC), 5900, South Africa
WillemO@dalrrd.gov.za

Background: Reproduction is the most important trait for small stock enterprises in South Africa
because of its effect on the number of animals available for slaughter, as well as for selection.
Selection for improved reproduction is, therefore, the most important trait to be included in the
selection objectives, despite the fact that it is the most difficult objective to achieve. This is due to
the low heritability of reproduction, as well as the fact that it is a sex-limited trait that is expressed
after young ewe selection was performed. It is a well-known fact that the accuracy of selection is
influenced by the completeness of the pedigree and phenotypic data, as well as the accuracy of the
recorded data. The completeness of reproduction data can be defined as all data with regard to ewes
that weaned a lamb, ewes that lambed that did not wean a lamb, and ewes that were mated but did
not lamb. Therefore, a zero value for a reproduction trait should not be treated as a missing value if
the ewe was mated.
Aim: The aim of this study was to determine the effect of incomplete reproduction data on the
selection of replacement ewes in a merino stud.
Methodology: Data collected on the Grootfontein merino stud from 1968 to 2015 were used for this
study. The project protocol was approved by the Ethical Committee of the Grootfontein Agricultural
Development Institute (GVE/ AP10/1/3). The trait included in the analysis was total weight of lamb
weaned. For the purpose of this study, subsets of the data were created by deleting or including the
reproduction performance of ewes. This was done to simulate different levels of data completeness.
The first subset (TR) included all reproductive data, the second subset (TL) included only
reproductive data from ewes that lambed, and the third subset (TW) included only reproductive data
from ewes that weaned lambs. The variance components and EBV were obtained through bivariate
repeatability models analysed with the ASReml program.
Results and discussion: The averages for TR_TWW, TL_TWW and TW_TWW were 24.52 kg,
31.28 kg and 36.97 kg, respectively, and the coefficient of variance decreased from 58.09% for
TR_TWW to 25.35% for TW_TWW. The repeatability estimates (s.e. = ± 0.01) for TR_TWW,
TL_TWW and TW_TWW were 0.10, 0.07 and 0.05, respectively. The EBV ranged from -8.92 to 9.53
for TR_TWW, -5.80 to 9.06 for TL_TWW and -4.19 to 7.38 for TW_TWW. The Spearman rank
correlations among TR_TWW, TL_TWW and TW_TWW ranged from 0.63 to 0.84. The highest
percentage common animals in the Top 20% lists between TR and TL (71.83%), as well as between
TL and TW (70.93%). The lowest percentage of common animals in both the Top 10% and Top 20%
lists were 54.26% and 57.24% respectively, between TR and TW, which could be expected due to
the difference in the level of completeness of the data. The proportion of common animals between
TR and TL and TL and TW were 66.93% and 66.15% respectively in the Top 10% list.
Conclusion and recommendations: From the results of this study, it is evident that a lack of
completeness of reproduction data will lead to a decrease in the variation available for selection and
it can have a detrimental effect on selection. It is, therefore, recommended that mating and lambing
lists should be mandatory for small stock performance testing.
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Background: In 2014, the SA Bonsmara Breeder’s Society and SA Stud Book identified highly
influential animals for setting up a genomic reference population. After the successful participation
of the Bonsmara Breeder’s Society in the Beef Genomic Project, SA Stud Book published the first
genomic breeding values for the Bonsmara breed during 2017. Several breeders have since taken
advantage of this technology and have tested their animals genomically.
Aim: To assess the impact and advantages of including genomic information in the estimation of
breeding values for breeders who invested in genotyping of their herds.
Methodology: Traditional EBV were estimated based on the Logix Bonsmara breed parameters
and models for production, reproduction and longevity traits, using the MIX-99 software package.
Genomic estimated breeding values (GEBV) were thereafter estimated, by including genomic data
with implementation of a single-step GBLUP model using the MIX-99 package. The Euclidean
distance method was used in calculation of the H-matrix, with a Euclidean distance of 0.75. Breeding
value accuracies were estimated by the approximation method of Misztal & Wiggans. The Bonsmara
pedigree file consisted of 2 100 000 animals, of which 5 361 were genotyped on a Ilumina SNP array
and all genotypes were imputed to 150K SNP. EBV, GEBV and corresponding accuracies for 1 595
genotyped animals originating from four genotyped herds, were correlated for 10 different traits,
using Pearson correlation coefficients.
Results and discussion: The differences observed between estimated accuracies with and without
genomic information, behave as expected. Increases in accuracy for medium to highly heritable traits,
measured early in an animal’s life, did not show great improvements, whereas traits that are mainly
sex-limited, lowly heritable, measured late in an animal’s life, or measured on a small percentage of
the population, showed a significant improvement in accuracy of estimation. GEBV of older animals
with already proven EBV, did not change significantly, whereas younger animals’ GEBV did change
significantly. The lowest correlations obtained, between EBV and GEBV, were for the three-yearolds and younger animals. These correlations varied between 0.76 for fertility and unmeasured traits,
to 0.90 for highly heritable traits already measured on these calves. The highest correlations
obtained were for the proven animals (six-year-old and older animals). Correlation for all traits varied
between 0.92 for lowly heritable traits and for difficult to measured traits, to 0.96 for highly heritable
traits that are easy to measure.
Conclusion and recommendations: The inclusion of genomic information within the Logix
Bonsmara BLUP analysis behave as expected. Breeders that incorporate genomic selection within
their herds and breeding programmes, will gain in selection accuracy, especially for sex-limited traits,
traits that are lowly heritable, that are difficult and expensive to measure, or that are measured late
in an animal’s life. The biggest advantage is in 3- to 4-year-old animals, the age when animals are
presented on auctions.
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Background: Smallholder dairy farming has the potential to play an important socio-economic role
in South Africa. Poor reproductive performance, however, poses a serious challenge to any efforts
to develop the smallholder dairy production system. Despite being a critical factor to the success of
a dairy production enterprise, reproductive performance in smallholder dairy herds is receiving little
attention. The use of assisted reproductive technologies (ART) using high-quality germplasm,
provides an opportunity to improve reproductive performance and genetic merit of cattle in
smallholder dairy herds. These technologies have been used in high-input commercial herds
worldwide, with varying degrees of success. In order to achieve their successful application, it is
therefore, important to first assess factors that may affect the efficacy of ART in the smallholder dairy
sector.
Aim and hypothesis: To evaluate current reproductive performance and assess current knowledge,
use, and potential for application of ART on South African smallholder dairy herds. It was
hypothesised that current reproduction performance, current knowledge and potential for application
of ART were similar on smallholder dairy herd.
Methodology: The study population comprised of smallholder dairy farmers in three provinces of
South Africa (Eastern Cape, Kwa-Zulu Natal, and Free State). Twenty-one farmers were selected
by purposive sampling. A questionnaire captured data on farmer demographic information,
reproductive performance, breeding practices, and knowledge and perceptions about ART.
Descriptive statistics of the data were obtained using the Statistical Analysis System (SAS, 2012).
Results and discussion: The majority of the farmers were males (76%) and most of them (57%)
were more than 50 years of age. Interestingly, the majority of them (76%) had high school education,
which probably implies ease of adoption of ART as the high educational level is likely to make it
easier to understand and appreciate the benefits of the technologies. Nearly all farmers (95%)
practiced uncontrolled natural mating with communal bulls of unknown breeds. Reproductive
performance was poor, as indicated by low pregnancy rates (42%), high age at first calving (35.4
months), and long calving interval (24.4 months), Most of the farmers (64%) had a history of
reproductive problems such as dystocia, abortion, and repeated breeding. Approximately half (48%)
of the farmers knew about ART and some of them (23%) had received training on it, although they
had never practiced it. All the farmers were aware of the benefits of ART and indicated that they
were interested in adopting it.
Conclusion and recommendations: Smallholder dairy farms are currently characterised by poor
reproductive performance and a lack of sound reproductive management practices. The application
of ART may assist in addressing these problems, and indications are that the technology will be
readily adopted by the farmers.
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Background: Individual ewes in a flock come to oestrus at different times, therefore a technological
tool like oestrous synchronisation is useful to induce oestrus simultaneously in a herd of ewes
(Dogan et al., 2018). Pharmaceutical methods of oestrous synchronisation are effective but not
commonly used in South Africa, probably due to the use of two hormones, which becomes expensive
in the farming industry (Nakafeero et al., 2020). There is a need, therefore, to find efficient alternative
methods to reduce the number of hormones in a pharmaceutical protocol of oestrous
synchronisation.
Aim: To compare the efficiency of two oestrous synchronisation protocols on oestrous response and
fertility of merino sheep.
Methodology: Ethics clearance (Ref no: UZREC 171110-030 PGM 2021/47) was obtained from the
University of Zululand Research Ethics Committee for this study. The oestrous cycle of 30 ewes
were synchronised using controlled internal drug release (CIDR) containing 0,3 g progesterone (P4)
inserted intravaginally for 11 days. At the removal of intravaginal devices, 300 international units
eCG were intramuscularly injected to each ewe. For the male effect group, oestrous cycles were
synchronised similar to the other group, however, at the CIDR removal, four rams wearing aprons
were introduced to the herd of 30 ewes and subjected to ram effect for 96 hours. Detection of oestrus
to all 60 ewes was done using four rams wearing aprons. Mating was done at 48 and 60 hours
following CIDR removal and conception rate was evaluated 35 days after mating using a real time
B-mode ultrasound scanner. The results were subjected to statistical analysis at (p< 0.05) using
SPSS version 20.
Results and discussion: CIDR+eCG had higher (p= 0.001) oestrous response (96.7%) compared
to CIDR+male effect, which recorded 60.0%. The non-return showed a lower number of animals on
heat for CIDR+eCG (36.7%) compared to CIDR+male effect of 43.3%, without a significance
difference, however. The conception rate for CIDR+eCG was 96.7% and for CIDR+male effect was
93.3%. The gestation length was similar for both protocols (CIDR+eCG: 155.75±1.8 and CIDR+male:
155.65±2.3 days). Onset of oestrus had no significant difference (p=0.100); (35.14±1.7 hours for
CIDR+eCG and 39.71±2.1 hours CIDR+male effect), while oestrous duration was 26.57±1.8 hours
for CIDR+eCG and 24.71±2.3 hours, which showed no statistical difference as p=0.532. There was
100.0% lambing rate in CIDR+eCG and 93.3% in CIDR+male effect without significant difference
(p>0.05). No significant (p= 0.723) difference was observed on litter size between the two groups
(CIDR+eCG: 1.25±0.1 and CIDR+male effect: 1.12±0.1).
Conclusion and recommendations: Oestrous synchronisation using CIDR+eCG had a higher
oestrous response than CIDR+male effect, however, it tended to have less non-returns. Oestrous
synchronisation protocol had no effect on the onset of oestrus, duration of oestrous, conception,
pregnancy, lambing rate, and litter size. More studies must be done with larger sample size.
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Background: In the South African animal feed industry, certain animal feed companies formulate
diets that are referred to as super-fertility diets, which are considerably more expensive than
standard flushing diets. The assumption with the feeding of such super-fertility diets is that it will
result in an improvement of weaning percentage of flocks through having a beneficial effect on
follicular development and subsequent conception rates of ewes.
Aim and hypothesis: The study investigated the potential of a commercially available super-fertility
diet, to enhance follicle development in adult ewes.
Methodology and treatments: Ethical approval was obtained for the study (ACU-2019-6629). Four
treatments diets [control-no flushing (C), lupins diet (L), standard flushing diet (SFD), and superfertility diet (SUFD)] were fed to 48 reproductive mature ewes for six weeks, at 250 g/ewe/day. A
teaser was introduced for 13 days with ewes, and was replaced with an intact ram, with the latter
that remained with the ewes for 30 days. The back fat thickness and follicular development was
determined using diagnostic imaging (Mindray DP30; 7.5 MHz transducer). Ewes were scanned daily
by the same operator, with number of follicles and follicle diameter being recorded. An ANOVA was
performed to determine the influence of ewe age and treatment diet on mean follicle size. The
influence of the live weight of the ewes on the mean follicle size was determined through a Pearson
pairwise correlation test.
Results and discussion: Treatment diet significantly influenced the average daily gain of the ewes,
with SFD-ewes gaining the most during the treatment period (0.125±0.018 g/day; P0.05). The
biggest difference in back fat thickness was reported in 3-year-old ewes (0.316±0.025 mm). The
largest average follicle size was reported for 2-year-old (4.412±0.079) and 3-year-old ewes
(4.412±0.101 mm). No correlation was observed between ewe live weight and average follicle size.
The absence of a clear diet effect on follicular development in the study can potentially be explained
by the fact that the ewes are already selected for prolificacy in the flock, and there the strong degree
of homogeneity in terms of prolificacy did not allow for any potential of the SUFD to be evident in the
study. When the proximal composition of the treatment diets was compared, it was evident that the
SUFD was characterised by a higher percentage crude fat, higher percentage ash, and lowest
percentage crude protein and percentage crude fibre. It is postulated that the SUFD possibly was
formulated to include fatty acids such as omega-3 and/or conjugated linoleic acid (CLA), which may
beneficially affect reproduction.
Conclusions and recommendations: Flushing diet composition did not influence follicular
development in adult ewes in this study. It is advised that future studies investigate the inclusion of
omega-3 or CLA in sheep breeding diets to determine the potential of these diet supplements to
improve the reproductive efficiency of ewes.
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Background: Water scarcity is among key challenges facing sheep production in dry areas and is
predicted to worsen in future. The impact of water scarcity on sheep production among resourcelimited producers is huge as the population directly relies on agriculture for food, nutrition and
income. Under extensive production systems, sheep in such harsh environments often go for days
without drinking water as most water sources are usually dry, far from grazing areas, or the available
water is limited and of poor quality. This not only affects sheep production but also affects the meat
quality. To effectively minimise the impact of water scarcity on dryland sheep meat production and
quality, water-scarce countries should adopt a new paradigm for water management aimed at risk
reduction. Identification and adoption of water scarcity management strategies, not only improves
meat yield and quality but may play an important role in achieving livelihood, food and nutrition
security.
Aim: To give an overview of the challenges of water scarcity on sheep meat production and quality
and highlight the potential key recovery and resilience response strategies for adoption in dry areas.
Methodology: The paper reviews scientific literature on the effects of water scarcity on sheep meat
yield and quality. It discusses a portfolio of key local recovery and resilience strategies for adoption
by dryland countries and provides mitigating strategies that can enhance sheep production and
quality. Examples of studies that have implemented these strategies along sheep meat production
value chain in the arid and semiarid areas are presented.
Results and discussion: The primary recovery strategies employed by sheep farmers include use
of adapted breeds, water restriction and deprivation techniques, sustainable rangeland management
practices, succulent feeds, and water stress alleviators. Key resilience strategies involve
investments in water supply enhancement and conservation infrastructure and technologies,
decision-support tools, human resources capacity building, research, laws, policies, and incentives
that optimise water use efficiency along the sheep meat production value chain. Regrettably,
adoption, scale-up and impact of climate-smart agricultural strategies and technologies in developing
countries remain below expected levels. To sustain sheep production under harsh environmental
conditions, a systemised dialogue between indigenous farmer knowledge and modern technological
knowledge systems is important. Some of these can be implemented at farm level, while some
resources will have to be pulled together and effected from community to global level.
Conclusion and recommendations: A menu of local-level recovery and resilience strategies have
been identified for adoption by water-scarce countries to alleviate the negative effects of water
scarcity on sheep meat production and quality. It is important to evaluate the effectiveness of these
recovery and resilience strategies in improving dryland sheep meat productivity in different local
environments.

52

Evaluation of layer behaviour in a floor system using human and video-based
observation on a commercial farm in South Africa
T Chilemba1, E van Marle-Köster1, T Nkukwana1 & M Cromhout2
1Department

of Animal Science, University of Pretoria, Pretoria, South Africa, 0083
2Rossgro Farms Pty Ltd

Background: It has been shown that poor bird welfare has a negative impact on the quality of
production. Although poultry producers strive to have good livestock husbandry practices, welfare
traits are not well defined and more difficult to record. Currently, there is no convincing evidence that
non-cage systems are superior for bird welfare. Enriched cages may provide more space and
perches, but dustbathing remains restricted.
Aim and hypothesis: Layer behaviour was assessed in a floor system on a commercial layer farm
using human and video-based observations for nesting, dustbathing and perching.
Methodology: The study was conducted in a naturally ventilated house where 500 layers (stocking
density 10 birds/m2) on a deep litter system. Perches were provided (15 cm per bird). Seventy-five
nests boxes were allocated allowing access for eight hens at a time. Forty-eight hens were randomly
selected and tagged on both legs with an adjustable numbered white strap. Nesting, dustbathing
and perching were observed over a 30-day period using human observation and high-resolution
digital video cameras placed at various positions. Eye observations and video recording were done
simultaneously by capturing the hens’ distribution inside the tiers during the day from 07:00 to 15:00
at every one-hour interval. The observation roles involved the counting of birds that were seen on
these structures at each hour, and the time it took for the hens to dust bath between different time
intervals. All the video recordings were used to validate data collected by the observer. Egg collection
was done daily (9:00 and 10:00) and recorded as nest or floor eggs. Body weight was recorded at
the start, middle and end of the six-week data collection period for the 48 birds that were tagged.
Results and discussion: The study observed that body weight of the hens ranged from 1.28 to 2.67
kg with an average of 1.96±0.28. A total of 106 feather pecking events among the 48 hens across
the 30 days were observed with an average of 4±1.33 feather pecking events per day. It was further
observed that a unit increase in weight reduced feather pecking by 0.31 (P<0.05). Throughout the
30-day period, a total of 137 perching events were observed, giving an average 4±2.02. A significant
decrease of 0.26 in perching behaviour was (P<0.05) was noted as bodyweight increased. The hens
allocated their time to other activities; they spent an average of 20:35 minutes dustbathing on the
floor.
Conclusion and recommendations: The current results confirm the importance of monitoring and
recording welfare parameters. Video observation assists in management of welfare traits. Good flock
liveability and productivity may result in welfare concerns being overlooked. Therefore, it is important
for farmers to pay more attention to livestock production measures that improve welfare.
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Background: Climate change affects livestock production through changes on feed grain and forage
availability and changes in livestock diseases and pests. Smallholder livestock farmers depend
directly on agriculture for their livelihoods. Livestock is the only asset of the poor, but it is highly
vulnerable to climate variability and extremes.
Aim and hypothesis: The aim of the study was to determine the adaptive capacity of smallholder
livestock farmers to climate change, with the hypothesis that smallholder farmers have limited
resources and capacity to cope with shocks of climate change.
Methodology and treatments: The study was conducted in both Limpopo and Mpumalanga
provinces. The sampling frame consisted of a database of village households owning livestock in
Vhembe (four municipalities) and Gert Sibande (seven municipalities) districts; 366 farmers were
interviewed using a questionnaire.
Results and discussion: Smallholder livestock farmers believe that there is an impact of climate
change on their livestock production. Perceptions on the impact of climate change on livestock
production were based on observation of less grass in pastures, drying streams, outbreak of
diseases, death of livestock due to excessive heat or cold, shortage of feeds and drinking water, and
unknown diseases and floods. Cattle is the main livestock species found in the Limpopo and
Mpumalanga provinces, followed by goats, chicken, pigs, and sheep. The majority of livestock
farmers practice communal grazing (80%) under small-scale production and their livestock are
directly and indirectly affected by climate change. It was observed that livestock farmers do not own
the land (99%) and their livestock grazed/browsed on communal land. The use of communal grazing
by livestock farmers makes them more vulnerable to climate change with less adaptive capacity. On
average, livestock farmers had 16 years of farming experience. The majority of livestock farmers
indicated a/the river as the main source of water for their cattle and donkeys and their cattle travelled
between 1 km and 10 km to access water (proxy to water stock), especially from the river. Grazing
(>66%) was mentioned as the main environmental challenge affecting cattle, sheep, goats, and
donkeys, followed by temperature, pests and diseases, rainfall, and water.
Conclusion and recommendations: Smallholder livestock farmers have less adaptive capacity to
deal with climate change and are practicing different types of adaptation measures such as provision
of water, allowing livestock to graze near the river, water storage, provision of feed supplements,
and selling of livestock to buy feeds. It is recommended that government should provide financial
and political support to the smallholder farmers to improve their adaptive capacity.
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Background: The level of subcutaneous fat cover determines the value of a lamb carcass under
the local carcass classification system. Fat influences the juiciness, aroma, flavour, and therefore,
the eating quality of the meat. Lambs of different breeds vary in maturity type and so exhibit different
growth characteristics as well as fat deposition rates. Ewe lambs also attain physiological maturity
relatively earlier than castrated wethers and ram lambs. Therefore, lambs of different breeds or
sexes must be slaughtered at different live weights to render carcasses with similar degrees of
fatness. Ultrasonic technology is a useful tool in measuring tissue depth and estimating carcass
composition and measurements are highly correlated with carcass fat depths at slaughter, while the
cross-sectional size of the eye muscle correlated with post-weaning growth. Therefore, through
utilising ultrasound technology to measure the fat cover on the longissimus muscle of growing lambs,
suitable regressions can be developed and used to predict the level of carcass fatness at a selected
live weight.
Aim: This study established fat deposition rates of growing lambs of various South African sheep
breeds by measuring back fat and muscle tissue depth on a regular basis through using ultrasound.
Methodology: This study was performed under the ethical clearance obtained from the Western
Cape Department of Agriculture’s departmental ethics committee (DECRA R14/110). Subcutaneous
fat and muscle tissue (longissimus lumborum) depths of growing lambs from six breeds, namely
Dohne merino, Dormer, Dorper, Meatmaster, South African mutton merino, and white Dorper, were
monitored at the Langgewens Research Farm in the Swartland district of the Western Cape in South
Africa. Ram and ewe lambs were reared together under optimal feedlot management conditions and
subjected to ultrasound scans every fortnight from the point when they attained 20 kg body weight
until 300 days of age. Exponential and linear functions were fitted to describe the change in back fat
depth, using body weight and age respectively, while the power curve was fitted to describe the
change in muscle depth.
Results and discussion: Moderate to good fits were achieved for the models describing the
increase in fat depth of the various production groups with weight (R2=0.49-0.72) or age (R2=0.530.78) as predictor. These curves showed that hair sheep breeds (Dorper, white Dorper, and
Meatmaster) are early maturing relative to wool sheep breeds (Dormer, SAMM and Dohne merino),
and should be slaughtered at lower live weights to achieve uniform levels of carcass fatness (Table
1). The increase in longissimus muscle depth for growing lambs was modelled with low to moderate
success using the power curve function.
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Table 1 Model predictions of fat deposition rates of different breeds, expressed as mm back fat per
kg live weight.
Live weight

Dohne merino

Dormer

Dorper

Meatmaster

SAMM

White Dorper

30–40 kg

0.100

0.094

0.223

0.127

0.089

0.122

40–50 kg

0.131

0.121

0.302

0.163

0.110

0.161

50–60 kg

0.172

0.154

0.407

0.208

0.136

0.213

Conclusion and recommendations: The models for various production groups can be integrated
into precision rearing and breeding applications. Increased use of ultrasound technology in intensive
sheep production systems is recommended, and non-genetic factors influencing the rate of fat
deposition in lambs need to be investigated using ultrasound scans.
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Background: Given the current undersupply of lamb to the South African market and the changing
market landscape, a solution that will allow for greater production output while simultaneously
satisfying consumer demands has to be found.
Aim and hypothesis: The study aimed to measure the carcass and slaughter characteristics of
pasture-reared, cross-bred lambs relative to pure-bred wool (merino) and dual-purpose (Dohne
merino) lambs. It was expected that the cross-breeds would outperform their pure-bred counterparts.
Methodology and treatments: Merino and Dohne merino ewes were mated to rams of either their
own breeds or to Dormer, Dorper and Ile de France rams, thereby creating two pure-bred control
and six cross-bred trial groups. Lambs from these matings were reared on pastures until they
reached slaughter readiness as determined by ultrasound scanning of back fat thickness at the 12–
13th rib. Lambs were considered slaughter ready at a fat thickness of 4 mm, corresponding to a
carcass classification of A2. Slaughter data were collected during slaughtering at a commercial
abattoir and further data collected from the carcasses post-slaughter. A three-rib cut was used to
assess carcass composition, while CIELAB colour parameters were measured on loin cuts with a
handheld colorimeter. Freezing and cooking loss were determined for loin cuts and tenderness was
assessed by the Warner-Bratzler shear force test.
Results and discussion: Slaughter age (P<0.01) and weight (P=0.01) both differed significantly
between sexes, with rams being younger and heavier at slaughter. Slaughter age was only
influenced by genotype (P<0.01) with merinos being oldest at slaughter (156 days), followed by
Dohnes (136 days) and the various cross-breeds (108-126 days). Merinos had a lower (P<0.01)
dressing percentage (40.39%) than Dohne merinos (44.15%), which in turn dressed out significantly
lower than the various cross-breeds (~48%), among which no differences existed. Genotype did not
influence the fat or bone percentage in the carcass, but differences existed for the meat percentage
(P=0.05), with the lowest meat percentages being obtained by Dohne × Dormer (47.75%), Dohne ×
Ile de France (49.37%), merino × Dormer (47.71%), and merino × Ile de France (47.71%) crosses.
With regards to colour parameters, only yellowness (b*) was significantly influenced by genotype
(P=0.03) with merino × Ile de France having the highest value. Genotype influenced freezing
(P=0.02) but not cooking loss, with Dohne merino, Dohne × Dormer, Dohne × Ile de France, and
merino × Dorper having the highest freezing loss. Dohne merino, Dohne × Dorper, merino × Dorper,
and merino × Dormer had more (P=0.02) tender meat (~18 N) than Dohne × Dormer (26.37 N) and
merino (24.62 N).
Conclusion and recommendations: Cross-bred animals were younger at slaughter with higher
dressing percentages when compared to pure-breds, arguably due to heterosis. This opens up the
possibility of shortening the production cycle of lamb while simultaneously increasing carcass yields.
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Background: Rabbit meat is considered a healthy protein source that is commonly consumed in
Europe but is still viewed with much consumer scepticism in South Africa. Rabbit meat has a lower
kilojoule content than skinless chicken breast meat, while it also has a higher protein content than
chicken meat. Although commercial production systems favour certain genotypes, it is known that
variation occurred between breeds in terms of protein and lipid deposition. The scarcity of
published literature regarding the influence of genotype on carcass and meat characteristics
necessitates further research within the South African context.
Aim: The aim of this study is to evaluate carcass traits and meat quality characteristics of different
rabbit genotypes found in South Africa.
Methodology and treatments: Unsexed rabbits (n=35 in total) of the following breeds, namely:
New Zealand red (n=7), Californian white (n=7), New Zealand white × English giant cross (n=7),
Chinchilla giganta (n=7), and frosted pearl (n=7) were obtained from a farmer at slaughtering age
(120 days of age). Animals were weighed individually before being slaughtered. Carcasses were
chilled (4o C) for 24 hours before being weighted for the calculation of dressing percentage. The M.
longissimus dorsi muscle was dissected from both the left and right sides of the carcass and
weighed while used for the determination of loin yield (%), pH measurements, water-holding
capacity as well as the (L*, a* and b* values) colour measurement. Proximate chemical analysis of
the M. longissimus dorsi muscle was also determined. Data were analysed using a one-way
analysis of variance (ANOVA) design (NCSS, 2018).
Results and discussions: Rabbit genotype had no effect (P >0.05) on loin weight (g), meat
colour, WHC, carcass moisture, and ash content. Frosted pearl genotype recorded the highest (P
<0.001) carcass weight (1.65 kg) and dressing percentage (56.37%), despite having the lowest (P
<0.001) live body weight (2.92 kg). While the frosted pearl recorded the highest (P <0.001) loin
weight expressed as percentage of the live weight (5.85%), it is of interest to note that the loin
weight expressed as percentage of the carcass weight (11.44%) of the Chinchilla giganta was the
highest. The Californian white genotype recorded the lowest (P <0.05) meat pH (5.68), while the
New Zealand red had the lowest (P <0.05) protein content (24.43%) and the highest (P < 0.05) fat
content (1.80%). Lastly, the frosted pearl animals recorded the highest (P <0.05) DM-content
(26.98%) as well as highest energy (567.97 kJ/100 g meat) content.
Conclusion and recommendations: Results indicate that genotype has a significant effect on
carcass and meat characteristics. Further research is needed to quantify the economic viability of
rabbit meat production in South Africa.
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Background: The Swartland region in the Western Cape Province has a winter rainfall pattern where
winter rainfall cereal crops are planted. Small grain cereals are mostly used as silage in the roughage
component of dairy cow rations. These cereal crops are lower in crude protein (CP) content and
yield lower dry matter (DM) production levels than lucerne or maize. Using these cereal crops means
higher supplementation of CP concentrates to support high milk yields, which are more expensive.
It has become important to evaluate alternative forage sources to grain-only silage for dairy cows to
decrease the ever-increasing cost implications of high-quality concentrates.
Aim: The study aims to compare different grain-legume silage mixtures in terms of DM yield and
predicted milk yield.
Methodology: Fourteen mixtures were planted on Langgewens Experimental Farm during May
2019. These included 2 mixtures of only grain (triticale and oats with either SVG13 barley or Moby
barley); 4 mixtures of two grains (triticale and oats) with one legume (bitter lupines, vetch, faba
beans, and field peas); 4 mixtures of one grain (triticale) with either bitter lupines, vetch, faba beans
,or field peas; 3 mixtures of two grains (triticale and oats) and one legume (vetch) with either field
peas, faba beans, or bitter lupines; and 1 mixture of triticale, oats, field peas, and bitter lupines.
Three samples of each mixture were cut at the soft-dough stage with a Ferraboli silage chopper,
inoculated with Sil-All and ensiled into Weck glass flasks for six weeks and then chemically analysed.
Dry matter yield was also determined for each mixture.
Results and discussion: The mixture of triticale and faba beans had the highest DM yield of 4 027
kg/tonne, which was higher than DM yields of only grain mixtures (3 187 kg/tonne for SVG13 and
3 740 kg/tonne for Moby). Predicted milk production for this mixture was 1 299 kg milk/tonne of
silage. The mixture of triticale and vetch had significantly higher (P<0.05) predicted milk production
of 1 364 kg milk/tonne silage, but this mixture also had the lowest DM yield of 2 040 kg/tonne. This
is probably due to vetch needing a longer growth period than faba beans. Although this mixture had
higher predicted milk production, it was not significantly higher than the mixture of triticale and faba
beans.
Conclusion and recommendations: A mixture of triticale and faba beans is a good mixture to
consider, giving high DM yield with decent milk production predictions. It will deliver 5 231 kg milk/ha
of planted mixture compared to the only grain mixtures that delivered 4 047 (SVG13) and 4 623
(Moby) kg milk/ha.
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Background: The development and production of quality replacement heifers is an important
component within any extensive beef production system. In South Africa, beef heifers are generally
not mated before the age of two years due to the extensive nature of beef production systems. Very
little local information is available on the biological or economic value of early mating of extensively
kept beef heifers.
Aim: The aim of the study was to establish whether mating replacement heifers at 14 months of age
have an advantage over heifers mated at 26 months of age in an extensively managed beef herd in
the Central Bushveld.
Methodology: The study was conducted on Bonsmara cattle at the Roodeplaat Research Station
of the Agricultural Research Centre over a period of six years. The Bonsmara heifers were divided
at random, together with the multiparous cows, into two herds. Within each herd, the animals were
divided into two sub-herds, where approximately half of the available heifers were mated at 14
months of age and the other half at 26 months of age. A total of 67 heifers were mated at 14 months
and 79 were mated at 26 months of age. A factorial ANOVA was performed using years as block
replications, since different animals were evaluated every year.
Results and discussion: The calving percentage of heifers mated at 26 months was higher than
that of heifers mated at 14 months of age (P<0.0001). The calving percentage of 14-month-old mated
heifers varied between 0 and 67% and the calving percentage of 26-month-old mated heifers varied
between 58% and 100% over the six-year project period. The average calving percentage over the
period was 76% ± 15% for the heifers mated at 26 months, much higher (P<0.001) than the 18% ±
23% for heifers mated at 14 months of age. Calving percentage of heifers mated at 26 months was
in line with the average calving percentage of 71% of multiparous cows within the same herd. It must
be noted that this project was conducted in an extensive production system and available literature
indicates that conception rates of 14-month-old heifers may be higher in semi-extensive production
systems.
Conclusion and recommendations: The early mating of extensively managed heifers should not
be considered as a standard management practice, since it is unlikely that it can improve on the
traditional practise where heifers, under an extensive grazing system with only lick supplementation,
are mated at 26 months of age for the first time. The successful implementation of mating 14-monthold heifers under extensive farming conditions will depend on additional nutritional and managerial
inputs, which may not be cost effective, depending on the availability and cost of additional nutrition.
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Background: Rural communities are believed to be particularly vulnerable to climate change (CC)
(Holmes, 2007). This vulnerability of rural households in Africa is caused not only by exposure to CC
but also by a combination of social, economic, and environmental factors that interact with it (David
et al., 2007). In South Africa, CC is predicted to result not only in higher temperatures but also in
sporadic rainfall patterns and frequent droughts (Turpie and Visser, 2013). These severe climatic
events, with scarce water resources, have a significant effect on the agricultural sector, which is
critical to rural livelihoods (Quinn et al., 2011).
Aim: The aim of the project was to assess the level of vulnerability and future impacts of climate
change on the smallholder livestock farmer (SHLF).
Methodology: The study was conducted in both Limpopo and Mpumalanga provinces of South
Africa. Four hundred and sixty-nine (469) SHLF were interviewed using a semi-structured
questionnaire to elicit responses on vulnerability. This was coupled with climate projections using
Coupled Model Inter-comparison Project Phase 5 (CMIP5) models for two of the four Representative
Concentration Pathways (RCP) scenarios, i.e. RCP 4.5 and RCP 8.5. The questionnaire included,
among others, demographic and economic household characteristics; livestock and crop production;
access to extension services; credit access; hazards occurrence; adaptations strategies pursued;
coping strategies; and level of resilience.
Results and discussion: In terms of socio-economic status, four in five (81.5%) SHLF had only
secondary education. Almost all respondents (99.2%) used communal land, lacked training (99.5%),
never belonged to a farmers’ union (99.7%) or producer organisation (100.0%), and had no access
to financial support from government (99.2%) associated with low adaptive capacity. The majority of
SHLF (77.87%) experienced a decline in rainfall quantity and frequency. Similarly, 80.87% of SHLF
have experienced drought. Spatial mapping of SHLF indicated that they are located in agroecological zones where surface (rivers and dams) and sub-surface water was available. The majority
of SHLF (97%) accessed fodder from communal grazing. Even with the use of crop residues (59%)
and own crop harvest (35%), grazing was found to be the biggest challenge for cattle and small
stock. The results showed that SHLF were highly vulnerable to CC with less adaptive capacity and
need financial and political support to improve their adaptive capacity from the government.
Conclusion and recommendations: The impact of extreme climate in the area under study may
necessitate new approaches to farming e.g. livestock and game. A strategic shift for cattle is
recommended from natural grazing to small-scale feedlots with provision of cover against heat
stress. The shift should be coupled with the need to establish dedicated fodder banks as a
specialised business.
Key words: Exposure, sensitivity, adaptability, indicators
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Background: The 4th edition of the Guide for the Care and Use of Agricultural Animals in Research
and Teaching (Ag Guide) builds upon and replaces previous versions that were published in 1988,
1999, and 2010. The Ag Guide provides unambiguous guidance to Institutional Animal Care and
Use Committees (IACUC) that are responsible for overseeing the care and use of animals in their
respective institutions. Beyond the specific prescriptions of practices for housing and management
practices, the Ag Guide serves as a foundation to encourage appropriate animal welfare outcomes
to be achieved in the use of agricultural animals in research and teaching activities. Its use in the
United States is virtually universal, and it is widely used internationally as well.
Methodology: The Ag Guide contains five subject-oriented chapters covering subjects that pertain
to the agricultural animal species and species-specific chapters. It was edited by a team of three
individuals, which represented the interests of the American Dairy Science Association, American
Society of Animal Science, and Poultry Science Association. Up to two individuals from each
association were selected for each of the subject-oriented chapter writing teams. The teams
authoring the species-specific chapters were recruited from the membership of the relevant
professional association(s). The writing teams searched the scientific literature for relevant
information to be included in 4th edition and wrote their assigned chapter.
Outcomes: The general chapters in the Ag Guide address Institutional Policies; Agricultural Animal
Health Care; Husbandry, Housing, and Biosecurity; Environmental Enrichment; and Animal Handling
and Transport. The species-specific chapters speak to the care and use of Beef Cattle, Dairy Cattle,
Horses, Swine, Sheep and Goats, Meat-Type Poultry, Egg-Type Poultry, and Waterfowl. The United
States government principles for the utilisation and care of vertebrate animals used in testing,
research, and training are incorporated into the Ag Guide as an appendix. An important principle
relevant to the application of the Ag Guide is that decisions made relative to animal care and use
rest not with the investigators and instructors directly concerned but with an appropriate review group
such as an IACUC. The prescribed composition of an IACUC is as follows: 1) a research scientist;
2) a scientist with training and experience in managing agricultural animals; 3) a veterinarian; 4) a
person whose primary concerns are not in science; 5) an unaffiliated person (e.g., a member of the
clergy or a community member); and 6) other people as required.
Conclusion and recommendations: As society expresses every greater concern for animal welfare
and the origins of food, the ethical use of animals in research and teaching is an increasing
responsibility for those people with interests in animal agriculture. The Ag Guide is freely available
at https://www.asas.org/services/ag-guide.
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Background: Commercial rabbit meat production in South Africa is non-existent, yet rabbit farmers
are looking to be acknowledged. Despite its health benefits, the consumption of rabbit meat in South
Africa is still quite low when compared to other countries.
Aim and hypothesis: The objective of the study was to determine the perceptions and attitudes of
consumers and retailers towards rabbit meat in the KwaZulu-Natal province of South Africa.
Methodology and treatments: A survey was conducted where a total of 226 respondents from four
local municipalities were randomly selected and interviewed. Door-to-door visits were carried out for
consumers and those willing to participate were interviewed, while retailers (managers and butchery
supervisors) were interviewed at their workplace during working hours.
Results and discussion: Data collected from the respondents were entered into the Statistical
Package of Social Science (SPSS; version 25). Frequencies for consumer and retailer profiles
including their perceptions were determined using the descriptive statistics. The results revealed that
(69.2%) of the consumers reported that they have never consumed rabbit meat before due to its
scarcity and unavailability in supermarkets and retail shops, while a small proportion (39.8%)
indicated to have consumed it. It was observed that the majority (70.5%) of the consumers from
those who have consumed rabbit meat before managed to obtain it from hunting, which is mostly
practiced by people in rural areas, while the remaining (21.8%) purchased their meat from the local
rabbit farms around the province. The response to the question was further broken down according
to socio-demographics where a total of (71.3%) of the respondents who have consumed rabbit meat
before were male and 28.7% were female. This is due to the fact that hunting is usually performed
by males. Out of the total number of retailers that participated in the survey, 28% have shown interest
in selling rabbit meat in their shops, while the remaining 12% were neutral and 60% had no interest
in introducing rabbit in their shops (butcheries or supermarkets). However, regardless of this, a large
number (63.2%) of the respondents showed their willingness to purchase rabbit meat if it were to be
made available in the local markets.
Conclusion and recommendations: Therefore, it was concluded that there is potential market for
rabbit meat in the meat industry that is waiting to be tapped. However, it was recommended that
more research needs to be conducted to educate both consumers and retailers about the health
benefits of rabbit meat, its existence and production.
Key words: Consumers, retailers, behaviour, perceptions, rabbit meat, local markets
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Background: Land reform is a controversial subject in South Africa. For more than twenty-five years,
the South African government has been implementing land reform using three elements: land tenure,
land restitution and land redistribution. However, progress to date with land redistribution has
continuously fallen below targets, while productivity on the redistributed land is also disappointing.
Aim: To contribute to understanding the underlying factors to this poor progress and implementation
in land redistribution, the first objective of this study was to understand how much land could be
available for land redistribution if commercial farmers voluntarily sell their land to the government.
The other objective was to understand what advisory help would be most needed.
Methodology: A novel agent-based model (ABM) for South African agriculture consisting of three
agents: smallholders, emerging farmers and commercial farmers, was designed to model the South
African land redistribution. To design the model, data were collected from 605 commercial farmers
across the country and from 833 commercially oriented smallholders in three provinces: Eastern
Cape, Limpopo and KwaZulu-Natal. Among others, questions relating to production and land reform
were asked from respondents. On the one hand, commercial farmers were asked whether they are
planning to exit farming and, if true, what percentage of their land they are willing to sell to the
government. On the other hand, smallholders were asked about their ideal farm size. Random
sampling was applied to all respondents. Numerous land redistribution sub-policies were aggregated
and simulated to the model as scenarios. For the purpose of this paper, we will report on one
scenario simulation, namely, how much land could be available if commercial farmers voluntarily sell
their land to the government after seven years.
Results and discussion: The results of the ABM simulations suggest that 10.3 million hectares
(14% of commercial farmland) could be available for land redistribution after seven years. Ninetynine per cent of the land that becomes available for land redistribution is for grazing livestock and
poultry farms. Further, productivity simulation shows a 50% decline in productivity in these farms
once they are redistributed to emerging farmers. These findings have implications to both policy
makers and animal scientists, especially those that work as extension agents.
Conclusion and recommendations: A modest amount of land could become available for
redistribution to emerging farmers in the next seven years. The fact that most of this land is for
rearing livestock and poultry calls for better and effective communication of advisory service by
animal scientists and extension agents. In light of the fact that public agricultural extension has been
heavily criticised for incompetence, it is imperative to employ more animal scientists and range land
specialists to respond to this challenge.
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