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Foreword
It is my honour to write the foreword for the Book of Abstracts for this 49th Congress of the South African Society
for Animal Science (SASAS), with the theme “Novel Research – Functional Farming”. Members of the Animal
Science, Aquaculture and Ratite fraternities, managers, students and decision‐makers in the field of animal
production, will be sharing their research findings and experience, highlighting how novel research can
contribute to functional farming practices.
The theme and the contributions are very relevant since the global livestock sector is changing rapidly due to
globalization, ever increasing populations in developing countries and the growing demand for foods from
animal origin. Global human population growth will continue to drive the demand for responsibly produced
foods and nutritionally adequate, healthy and affordable diets. The increased urbanization will give rise to
changes in the food preferences of people, with a shift towards more convenience foods, of a higher quality and
safety.
There is also a growing appreciation that the livestock industries need to operate in a carbon‐constrained
“environment” that is in increasing competition for land, water and other resource uses, such as fracking in the
Karoo and even the SKA radio telescope. It is trusted that the very relevant contributions at this Congress will
convince those livestock industries that still believe that they can operate on an island, that no single
organization (or industry) within South Africa can do the required research and the implementation thereof on
its own. Academics, researchers and industries should all combine their efforts.
This is truly a national Congress with representation from all parts of the country and all the livestock and related
industries, although it is held at the southern tip of South Africa. The Book of Abstracts also provides a stock‐
taking of where we are in respect of the state‐of‐the‐art research, as well as the views from the different
industries. I hope that the Book of Abstracts will provide useful reference material.
It is my pleasure and privilege to welcome you to Spier, near Stellenbosch, for this Congress. I can assure you
that apart from the unpredictable weather in the Western Cape this time of the year, you will have a great
Congress.
The Congress was organised by the Western Cape branch SASAS and the Council of SASAS wants to thank the
Organizing Committee, and especially Dr Helet Lambrechts, for their dedication. Council would like to extend its
gratitude to the sponsors of the Congress as well.

Michiel Scholtz
SASAS President
SASAS BOOK OF ABSTRACTS SASAS PRESIDENT FOREWORD
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Background: World Congresses on Genetics Applied to Livestock Production (WCGALP) are held at four year intervals since the first
congress was held in Madrid, Spain in 1972. The past four congresses were held in Montpelier, France in 2002; in Belo Horizonte, Brazil
in 2006; in Leipzig, Germany in 2010 and in Vancouver, British Columbia, Canada in 2014. WCGALP provides an opportunity for
researchers and industry related professionals from all over the globe, to discuss issues related to innovative application of genetics
in livestock production. It is also a great opportunity for colleagues and discuss the latest developments on issues pertaining to the
genetic improvement of livestock and for networking. This paper compares of the contribution of scientists from South Africa and
other developing countries in relation those from developed countries during the period from 2002 to 2014.
Aim: To use information from WCGALP meetings to quantify the contributions of local geneticists relative to those from other
developing countries and from developed countries.
Methodology: Contributions at WCGALP congresses can be designated as invited papers, contributed papers and posters. Books of
abstracts of the WCGALP meetings from 2002 to 2014 were scrutinized and all contributions were allocated either to oral
presentations or posters. The addresses of senior author were used to allocate papers as originating from either South Africa, other
developing countries or from developed countries. Oral papers, posters and all contributions were totaled for the designated groups
of countries and compared across congresses.
Results: The total of all contributions at WCGALP congresses totaled to 954 in 2002, 862 in 2006, 835 in 2010 and 941 in 2014. Of
these contributions, respective proportions of 0.296, 0.361, 0.219 and 0.243 originated from the developing world. The contribution
of South Africa was quite stable at respectively 0.016, 0.023, 0.020 and 0.027. When only oral presentations were concerned the
proportional contribution of geneticists from developing countries amounted to 0.185 in 2002, 0.229 in 2006, 0.086 in 2010 and 0.065
in 2014. Corresponding proportions for oral presentations from South Africa amounted to respectively 0.018, 0.029, 0.011 and 0.003.
The developing world contributed proportionally more posters relative to the total number of posters, namely 0.447 in 2002, 0.511 in
2006, 0.394 in 2010 and 0.366 in 2014. Corresponding proportions for posters originating from South Africa amounted to respectively
0.012, 0.017, 0.033 and 0.043.
Discussion: The contribution of the developing world as well as from South Africa to oral presentations at major international events
like WCGALP is apparently on the decline. It appears that South African geneticists still contribute worthwhile numbers of posters to
WCGALP congresses. It is well‐known that new molecular techniques and the usage of genomic tools in animal breeding has not yet
been applied to the same extent in the developing world in general and in South Africa in particular when compared to the developed
countries. As the nature of session topics at such congresses have changed to emphasise these developments, scientists from the
developing world find it increasingly difficult to contribute oral papers, whether it being invited or contributed, to such events. Unless
constraints in terms of funding and high‐level manpower are overcame, this situation is likely to deteriorate further in the future.
Conclusions and recommendations: It is difficult for geneticists from the developing world and also from South Africa stay in touch
with developments abroad. A concerted effort should therefore be undertaken to leverage adequate funding for animal breeding and
genetics research to prevent South Africa from lagging further behind developed countries. There is worthwhile initiatives in place at
present, like the Beef Genomics Project. However, more projects of this nature are needed to ensure that all livestock industries
benefit equally from the technologies in place elsewhere and that skills are developed on a wider front. The funding and skills to allow
this to happen are unlikely to be found in a single institution. It is therefore foreseen that the success of such enterprises will hinge on
collaborative efforts between industry organisations, service providers and partners from likely several higher education institutes
and science, engineering and technology institutions. Ideally collaboration should also extend to include institutions abroad to allow
for skills transfer and exchange to and from local scientists. Adequate funding to finance such efforts should be sourced before
international cooperation is sought, or else joint applications for funding need to be lodged at appropriate international funders.
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Heat stress in dairy cows and ways to alleviate it
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1

Department of Animal Sciences, University of Stellenbosch, Stellenbosch 7600; 2Western Cape Department of Agriculture, Research
Technology Development and Services, Animal Sciences, Private bag X1, Elsenburg 7607
*carelm@sun.ac.za

Background: Dairy cattle originated in cool to cold climatic regions making them well adapted to cold conditions. The
comfort zone for dairy cows varies between ‐5 and 21 °C indicating that they would be sensitive to hot conditions. Direct
and indirect solar radiation is the cause of heat stress. As cows have limited means to reduce the effect of heat stress,
environmental manipulation is required to help cows maintain production levels under hot conditions. Heat stress may
be long term (seasonal) or short term (heat waves). Although there are different ways to alleviate heat stress on dairy
cows, a shade structure is the most simple and cost‐effective way to reduce the effect of heat stress.
Aim: In this review results on the effect of a shade structure on the production, physiological parameters and behaviour
of Holstein‐Friesian cows is provided as well as the effect of heat stress on primiparous Holstein‐Friesian and Jerseys cows.
Ways to alleviate the effect of heat stress are suggested.
Discussion: The day‐time feed intake of cows with access to shade was higher (P<0.05) than for cows without shade. Feed
intake at night did not differ (P>0.05) for shade and no‐shade cows. Water intake of cows without shade was higher
(P<0.05), being 114 vs. 97 ℓ/cow/day. The milk yield of cows with access to shade was 5.5% higher (P<0.05) than for no‐
shade cows. The difference in cumulative milk yield for shade and no‐shade cows increased (P<0.05) showing an increasing
negative effect as summer progressed indicating the long term effect of heat stress. The respiration rates and rectal
temperatures of cows with access to shade was lower (P<0.05) than for cows without shade. Cortisol levels was higher
(indicating heat stress) in cows without shade. Cows with access to shade spent more (P<0.05) time feeding during the
day while lying down more (P<0.05) than cows without shade. Heat stress affected Holstein‐Friesian and Jersey cows
differently, i.e. rectal temperatures, respiration rates and heart rated of Friesian cows being higher (P<0.05) than that of
Jersey cows from 11:00 to 19:00 when ambient temperatures exceeded 24 °C.
Conclusion/Recommendation: The internal rate of return on the capital outlay for the construction of a shade structure showed a
positive return on investment within three summer seasons. A well‐build shade structure has a lifetime of more than 30 years showing
its long term benefit. A breed comparison suggested that Jersey cows display a higher tolerance to heat than Holstein‐Friesian cows,
and that Jerseys should be more widely used in the warmer regions of South Africa. Other ways to reduce the effect of heat stress
include forced air movement through fans, wetting cows before and after milking, evaporative cooling systems, diet adjustments,
intensive housing systems, zone cooling and general air conditioning.
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Novel small stock research – Functional farming
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Background: Large parts of South Africa is only suitable for mainly small stock production. Annually approximately 180 000 tons of sheep and goat meat is produced
while approximately 10 000 tons are imported. The annual wool and mohair production of approximately 52 500 tons is mostly exported at a value of approximately
ZAR 3.1 billion. Local small stock breeds is sought after and were exported to various countries, mainly Australia and South America. In addition, sheep and goats play
an important role in low input production systems thus adding to rural stability.
Aim: To present recent challenges identified in the small stock industry and discuss novel research efforts needed to ensure that the quest to ensure functional farming
is achieved.
Discussion: Breed organizations are well established for most of the breeds and supervise overall improvement of the breeds. Despite this, genetic change in most of
the breeds for economically important traits is well below the theoretical optimum at 0.02 to 0.05% of phenotypic value. These unsatisfactory gains are, among others,
the results of the important role of subjective assessment which is still a main contributor towards high auction prices and show ring performance. The most prominent
breeds are Merino, Dohne Merino, SA Mutton Merino, Dorper and Boer goat. Pedigree validation as well as at least the recording of weaning weights are compulsory
for the Dormer, Merino Landsheep, Ile de France, Dohne Merino and SA Mutton Merino breeds. All other breeds follow an open breed structure and performance
recording is not compulsory. Genetic improvement in the commercial sector are driven by the market and to some extent by the breed society while the environment
can be manipulated to achieve higher product outputs. Among challenges facing this sector is the excessive manipulation of the environment through sophisticated
management procedures that will not necessarily be sustainable in the log run. The raising of replacement animals under these manipulated environments can harm
the adaptation of seed stock and their progeny under less favorable commercial conditions.
The main breeds among the smallholder producers are the Merino, Dorper, Damara, and other indigenous breeds or crosses between these breeds. Low production
(growth and reproduction) is one of the major limitations and is constrained by the availability of grazing. The marketing of their products is one of the main challenges
for these producers. Interventions as demonstrated by the NWGA in the Transkei are commendable where the wool clip increased by 70% in tonnage and by 741% in
value from 2002/3 to 2012/13. A conflict may arise as extensive meat producers may prefer adapted animals with more fat reserves to sustain production whereas the
market generally requires leaner carcasses. Genetic improvement of seed stock is likely to be important when economically important outputs are produced in a
sustainable manner. The output of this sector depends on the environment (low input) whereas breed and product is likely to play minor role. Locally adapted sheep
and goat breeds will in future play an important role in the sustainability of Small stock production in such low input environments. The challenge to scientist is to
innovate to make animal production viable within constrains of the environment and a lack of market access in many instances.
Over the last 3‐4 decades genetic tools included pedigree registration, performance recording, mixed model methodology for predicting breeding values as well as
genomics and what that can offer. Despite all these advances improvement cannot happen without the consistent collection of records for traits of economically
importance. It is asserted that the lack of a cost‐effective method of collecting of data in an unsophisticated manner to genetically improve the national sheep flock is
the biggest constraint to ovine genetic improvement at present. The biggest impact on increased efficiency can be in net reproduction in the current generation as well
as in future generations. Reproduction is a lowly heritable and lowly repeatable trait, but is characterized by substantial levels of phenotypic variation usually
characterized by CV’s of exceeding 40%. Marked differences in the ability of a ewe to rear lambs over her lifetime exist in every flock of every breed and in different
environments. For example, the difference between the best third and the poorest third of ewes in a highly reproductive flock (151% lambs weaned per ewe lambed)
were 55%. This is in contrast to a corresponding value of 60% in an extensive flock with an average output of 88% lambs weaned per ewe lambed. It is contended that
this variation is also present in smallholder flocks where the reproduction rate is commonly very low. Recording of additional traits, for example carcass yield and meat
quality, as well as traits indicative disease resistance/tolerance is very limited. The improvement of eating quality of sheep meat is important in the light of the low per
capita consumption of sheep meat and the relative high prices, making it a niche product. Global warming may result in additional burdens of ecto‐ and endo‐parasites.
The incorporation of these traits in the national recoding scheme is important when possible adjustments to future breeding objectives and plans are considered.
The estimation of genomic breeding values (GEBV’s) for hard‐to‐measure traits is still a long way off due to limited recording of these traits in industry flocks. Information
recorded in resource flocks under institutional control is foreseen to play an important role in this respect. Except for net reproduction, most of the traits recorded at
present is medium to high heritable and measured on both sexes and genomic breeding values is likely to only increase accuracies marginally. Taking the cost into
consideration, it may be uneconomical to apply GEBV’s for these traits. However, such traits also stand to benefit from genotypes obtained for traits in the hard‐to‐
measure category.
Conclusions and recommendations: The previous discussion suggest ample challenges for researchers active on ovine genetic improvement to ensure functional and
sustainable farming. These challenges are unlikely to be successfully negotiated by individual research teams working in isolation with limited manpower and inadequate
operational budgets. Collaboration efforts across institutes and across international borders are required to ensure that the local small stock industry successfully
compete on the global stage in future. The training of scientist to meet these new challenges also needs consideration. The new techniques generate mega‐data that
needs specialized skills and methods for manipulation and interpretation. Modeling of different scenarios under various selection objectives, in different environments,
for different market needs and different management systems is likely to become more important due to among other, a lack of adequate funding. Is it not time to
consider having majors both in animal sciences and computer sciences for a career in animal breeding and genetics?
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Background: World Congresses on Genetics Applied to Livestock Production (WCGALP) are held at four year intervals since the first
congress was held in Madrid, Spain in 1972. The past four congresses were held in Montpelier, France in 2002; in Belo Horizonte, Brazil
in 2006; in Leipzig, Germany in 2010 and in Vancouver, British Columbia, Canada in 2014. WCGALP provides an opportunity for
researchers and industry related professionals from all over the globe, to discuss issues related to innovative application of genetics
in livestock production. It is also a great opportunity for colleagues and discuss the latest developments on issues pertaining to the
genetic improvement of livestock and for networking. This paper compares of the contribution of scientists from South Africa and
other developing countries in relation those from developed countries during the period from 2002 to 2014.
Aim: To use information from WCGALP meetings to quantify the contributions of local geneticists relative to those from other
developing countries and from developed countries.
Methodology: Contributions at WCGALP congresses can be designated as invited papers, contributed papers and posters. Books of
abstracts of the WCGALP meetings from 2002 to 2014 were scrutinized and all contributions were allocated either to oral
presentations or posters. The addresses of senior author were used to allocate papers as originating from either South Africa, other
developing countries or from developed countries. Oral papers, posters and all contributions were totaled for the designated groups
of countries and compared across congresses.
Results: The total of all contributions at WCGALP congresses totaled to 954 in 2002, 862 in 2006, 835 in 2010 and 941 in 2014. Of
these contributions, respective proportions of 0.296, 0.361, 0.219 and 0.243 originated from the developing world. The contribution
of South Africa was quite stable at respectively 0.016, 0.023, 0.020 and 0.027. When only oral presentations were concerned the
proportional contribution of geneticists from developing countries amounted to 0.185 in 2002, 0.229 in 2006, 0.086 in 2010 and 0.065
in 2014. Corresponding proportions for oral presentations from South Africa amounted to respectively 0.018, 0.029, 0.011 and 0.003.
The developing world contributed proportionally more posters relative to the total number of posters, namely 0.447 in 2002, 0.511 in
2006, 0.394 in 2010 and 0.366 in 2014. Corresponding proportions for posters originating from South Africa amounted to respectively
0.012, 0.017, 0.033 and 0.043.
Discussion: The contribution of the developing world as well as from South Africa to oral presentations at major international events
like WCGALP is apparently on the decline. It appears that South African geneticists still contribute worthwhile numbers of posters to
WCGALP congresses. It is well‐known that new molecular techniques and the usage of genomic tools in animal breeding has not yet
been applied to the same extent in the developing world in general and in South Africa in particular when compared to the developed
countries. As the nature of session topics at such congresses have changed to emphasise these developments, scientists from the
developing world find it increasingly difficult to contribute oral papers, whether it being invited or contributed, to such events. Unless
constraints in terms of funding and high‐level manpower are overcame, this situation is likely to deteriorate further in the future.
Conclusions and recommendations: It is difficult for geneticists from the developing world and also from South Africa stay in touch
with developments abroad. A concerted effort should therefore be undertaken to leverage adequate funding for animal breeding and
genetics research to prevent South Africa from lagging further behind developed countries. There is worthwhile initiatives in place at
present, like the Beef Genomics Project. However, more projects of this nature are needed to ensure that all livestock industries
benefit equally from the technologies in place elsewhere and that skills are developed on a wider front. The funding and skills to allow
this to happen are unlikely to be found in a single institution. It is therefore foreseen that the success of such enterprises will hinge on
collaborative efforts between industry organisations, service providers and partners from likely several higher education institutes
and science, engineering and technology institutions. Ideally collaboration should also extend to include institutions abroad to allow
for skills transfer and exchange to and from local scientists. Adequate funding to finance such efforts should be sourced before
international cooperation is sought, or else joint applications for funding need to be lodged at appropriate international funders.
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Game ranching is a biodiversity economy asset class and not a governement
conservation estate
Dr. G.C. Dry
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The author strongly questions the appropriateness and effectiveness of the current institutional arrangement with respect to the
governance of the wildlife ranching industry by the state.
Game ranching takes place on 20 million ha of marginal agricultural land, converted by game ranchers to a sustainable land‐use option,
which makes a far bigger contribution to biodiversity than the dated ideology of conservation, the latter which is strongly influenced
by a “preservation” ethos. Game ranchers are not farming on ex conservation land.
We now have 8 million head of game on game ranches which is more than the 14 million head of cattle in South Africa. Wildlife
ranching is a R20bn industry.
The fact is that CoP17, CITES, IUCN or NEMBA do not recognise or count any animals in game ranching on semi‐extensive and game‐
fenced agricultural land as “wild animals“ – see the 2015 Red List data recently released. This means, in effect, that game on semi‐
extensive agricultural land does not reside under the international intent, governance, conventions or resolutions of CITES or CoP17.
How can it now be argued that this land –use option by game ranching creates a treat to international and national conservation
areas?
Game ranching should be seen for what it is: sustainable, agrarian economic land use that creates employment, ensures food security
and has an undisputed outcome of real biodiversity development.
Given that the South African State does not count or recognise private sector ranched game, one should think that the Departement
of Environmental Affairs’ Policy Designers would understand and acknowledge same and not design policies applicable to wildlife
ranching based on the number of animals for different species in ‘the wild’. This is obvious if one considers the irrational, illogic and
disasterous TOPS set of regulations, Translocation Norms and Standards and other pieces of legislation recently gazetted for public
comments.

The IUCN considered and published a finding in their position paper that a number of 10 000 individuals of a species, would be a sound
indication of sustainability. But this factual finding is likewise ignored by the South African Policy designers.

The author concluded that:
State sponsored “Conservation / Preservation” is not sustainable and unlikely to be considered by Goverment.
Current South African “Conservation” jurisprudence is totally dysfunctional for private game ranching.
Breeding practices and colour variations are not a threat to Biodiversity:
Small percentage of game ranches (6%) are involved in colour variants
Small percentage of animals on game ranches (‹1%) are colour variants
WRSA’s undertaking to the Minister of Environmental Affairs is not to sell, donate or translocate less common coloured
species to any national, provincial or local government park, or release same in the “wild”.
The author strongly advocates that the wildlife ranching industry’s performance be Monitored and Evaluated, as
(4.1)

an asset class of the biodiversity economy and sustainable use,
and not

(4.2)

as an extention of the States conservation estate.
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Background: Animal welfare refers to how an animal is coping with the conditions in which it lives. An animal is in a
good state of welfare if (as indicated by scientific evidence) if it is healthy, comfortable, well nourished, safe, able to
express innate behaviour, and if it is not suffering from unpleasant states such as pain, fear, and distress. Good animal
welfare requires disease prevention and veterinary treatment, appropriate shelter, management, nutrition, humane
handling and humane slaughter/killing. This is a definition endorsed by the World Organisation for Animal Health (OIE)
and it links to the internationally recognized ‘five freedoms’ (freedom from hunger, thirst and malnutrition; freedom from
fear and distress; freedom from physical and thermal discomfort; freedom from pain, injury and disease; and freedom to
express normal patterns of behaviour) Providing assurances that farm animals have/ had a good life is becoming a major
issue in local, regional and international trade and It also makes good economic sense to ensure that production animals
in particular are well cared for as any stressor will have a negative impact on production efficiency.
Positive interventions include improving housing conditions, nutrition (including veld and forage management), breeding
practices (including guarding against harmful heritable genetic defects and farming with adapted breeds) and ensuring
good health. It is important that all the affected disciplines (e.g. veterinary science, animal science, animal welfare science,
applied ethology,) work together to ensure that production and working animals have the life they are entitled to and that
the necessary assurances can be given. This would include providing scientific evidence, where necessary – particularly
when it comes to the physiological and psychological/mental well being of animals in farm systems, during transport and
during slaughter.
While the laws governing animal welfare in South Africa, The Animals Protection Act, 1962 (Act 71 of 1962) and the
Performing Animals Protection Act, 1935 (Act 24 of 1935) are outdated, both are under review with a National strategy
guiding this process – to align future legislation with international norms and standards – but taking local social, cultural
and other factors into consideration.
Discussion: South Africa is fortunate to have an established Livestock Welfare Coordinating Committee (LWCC) that
includes all relevant disciplines and producer organisations and provides guidance to most sectors of animal agriculture.
The LWCC works closely with Government and the major animal welfare organisations such as the National Society for
the Prevention of Cruelty to Animals (NSCPA). Apart from government and animal welfare organisations, animal scientists,
veterinarians and veterinary para‐professionals are all responsible for ensuring good welfare in production animals. It is
thus essential that they are well trained in all aspects of animal welfare. However, animal welfare tends to be neglected
as a subject in the curricula of most tertiary institutions – with the exception of the Faculty of Veterinary Science at the
University of Pretoria where it has been part of part of the curriculum for veterinary undergraduates for more than a
decade. In the new 6‐year BVSc curriculum which was introduced in 2011, animal welfare is presented in four modules:
In the first year, an introduction to animal welfare covers animal ethics and animal welfare legislation, the links between
animal welfare, climate change, intensive farming and environmental health as well as humane education and the link
between animal cruelty and violence in humans. In the second year, animal welfare science is introduced and the ways in
which animal welfare can be objectively measured are studied. In the third year, students spend time working with animal
welfare organisations and community veterinary clinics in their community engagement projects, and in the fourth year
they cover law and professional ethics, which includes case studies involving welfare issues.
Recommendation: Taking the activities of the LWCC as well as the inclusion of animal welfare in the veterinary training
curriculum into consideration, it is clear that there is a need for an integrated / inter‐disciplinary approach to animal
welfare that will complement the National animal welfare strategy as well as any future animal welfare legislation and
that animal welfare should be included as a subject in all relevant curricula at tertiary institutions in South Africa.
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Applications of genome sequencing technologies for improving poultry and ratite
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The 1980 Nobel Prize in Chemistry went to Paul Berg, Walter Gilbert and Frederick Sanger for their fundamental studies
in nucleic acids. Their studies demonstrated the importance of sequencing DNA to understand the genetic code which has
wide implications to biological systems. The first assembly of the chicken genome sequence appeared in 2004. That
sequence was done primarily by whole genome shotgun Sanger sequencing. Since then there has been tremendous
improvements in DNA sequencing technologies from first generation and next generation to now the third generation
sequencing technologies. With increasing performance and decreasing costs, next‐generation sequencing technologies
offer unprecedented opportunities for the application of high‐throughput functional genomic research to improve the
production of poultry and ratites. In the last decade, NGS has been applied to improve poultry breeding, gut health, disease
monitoring, probiotic use, and product safety. We focus on two major applications of NGS to improve ratite production:
determination of the gastrointestinal microbial communities, and analysis of genes regulating metabolic pathways. NGS
technologies can also be used for the discovery of single nucleotide polymorphisms (SNPs) that can be used as markers in
genomic selection approaches to improvement of fat production in the emu.
Using examples from literature and our own studies, this presentation discusses applications of NGS technologies for use
in improving the production of poultry and ratites in the last decade and projects the transforming potential that these
technologies offer.
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Optimizing generality to support sophisticated thinking
6th International Ratite Conference
Spier, Stellenbosch
6 July 2016
Dr WH Hoffmann
While the future is rapidly becoming the present, it is commonly agreed that the complexity of the decision‐making
environment in which producers operate is constantly increasing. In agriculture, the biophysical system plays the role that
machines do in industrial manufacturing, except that these natural systems cannot be precisely optimised for human
purposes. The socio‐economic environment is more multidimensional and less controllable by producers. The farm
decision‐making environment is more hazardous, more complex and less standardised than industrial production systems.
Research in farming systems is traditionally specialised within specific fields, such as, agronomy, soil science, entomology,
agricultural economics, etc., causing a fragmentation of knowledge. To ensure that the systems nature of a complex farm
is accommodated, various related research domains should be acknowledged and incorporated.
The use of expert group discussions, as a research method, is suitable, firstly, for gathering information in a meaningful
manner and, secondly, to stimulate individual creativity by presenting alternative perspectives provided by various
participating experts. In support of expert group discussions, simulation models are proposed. This type of modelling
supports the accurate simulation of farms, while the user‐friendliness and adaptability thereof can accurately
accommodate typical farm interrelationships, and quickly measure the impact of suggested changes to parameters.
Suggestions made by experts during the group discussions can thus be quickly introduced into the model. The financial
implications are instantly available to prevent further exploration of non‐viable plans and to fine‐tune the viable plans.
Participants in the group discussions can represent fields of expertise such as agronomy, soil science, animal sciences,
entomology, plant pathology, the agricultural chemical industry, and agricultural mechanisation. Also represented are
professionals such as extension officers from local agribusinesses, local producers and agricultural economists. This can
be used to generate practical and sound solutions to producers for specific industries.
Key words: Complexity, whole‐farm systems, specialisation, multidisciplinary research
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The Rhea Industry and Research in Argentina
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Although in Argentina there are two native species of ratites that historically have value of traditional and commercial use, the rhea industry as such
took place in the mid 90´s in the final phase of worldwide expansion of this industry. Just like what had happened in many of the countries that had
previously entered this agro‐business, at first the activity grew exponentially, flourished to a peak, but then shrank significantly. In this work we
analyze the process experienced by this business in Argentina, both in technical and commercial aspects, as well as in relation to the investigations
that led to the basic knowledge that was disseminated in the scientific community and transferred to producers and government agencies.
Uruguay was a pioneer in South America in regard to the commercial breeding of the Greater Rhea, keeping for more than a decade the lead in
volume of productive activity, and coming to more than 120 farms, with nearly 10,000 animals in total ‐of which 1,200 were breeders‐. It exported
meat at least twice: 1,000 kg in 2002 to Brazil and a reduced pilot shipping in 2006 to Argentina, where production was just emerging and could not
meet local demand. In Uruguay there were at least two authorized slaughtering plants. In one of them they came to process daily up to 160 ostriches,
with the expectation of exporting them to Brazil. Unfortunately there are no records proving that this export materialized in practice. Despite the
great development that the local rhea industry had in Uruguay, compared to its neighbor Argentina, exports were sporadic and very limited in volume.
Neither did domestic demand cover the expectations that had been generated among producers. This reality triggered a progressive decrease in the
number of farms as a result of the sale and merger of them (some very important), so the activity was gradually reduced, reaching almost
disappearance. Other countries in South America, such as Brazil, Peru, Colombia and Chile chose farming the African ostrich rather than developing
the commercial farming of rheas.
In Argentina, where almost all the science‐based information generated and where most human resources trained in this subject were formed, the
number of farms had a notable increase (due to the impulse of the activity that occurred at that time in Uruguay), reaching at the end of 2006 just
over 50 farms of the two species of rhea, with about 2,000 adult breeders, all over the country. However, there was at that time a marked disparity
in size among farms, with a large majority that had between 10 and 30 adult specimens, a few with about 50 and only a couple with more than 100.
Subsequently, following the story of what occurred in Uruguay and elsewhere in the world, there were variations and rapid and significant falls,
having finally come to less than one‐tenth of the number of establishments that existed when the peak of this activity occurred. Although until 1999
there were exports of previously accumulated stocks of treated skins and feathers of wild populations of rhea, products or specimens from farms
were never exported. Currently, only three or four registered farms sell their rhea products, within Argentina.
As regards to the systematic production of scientific and technical work about rheas, it can be said that, considering the internationally recognized
journals, it began around 1992. Since then until 1996, only three publications were produced that referred directly to wild populations. In the eleven
subsequent years (1997‐2008), even though studies in the wild were continued, there emerged concrete and important demands to the academy to
transfer and give advice to individual producers, producer associations, and wildlife agencies that regulate and supervise the production activity
involving protected native species. For this reason, the focus of research addressed with greater emphasis to those aspects with direct, indirect, or
potential application to the breeding of rheas under captivity. So in that period about 20 papers were generated on these topics (quality of products,
productivity, incubation, chick management, growth, diseases, pharmacokinetic of antimicrobials), while there were only 9 on aspects studied in
wildlife (diet, habitat use, abundance and distribution, human interference). However, the subsequent drop in commercial breeding activity since
2009, reversed the previous trend, and research in nature populations increased again. Since then they have reached a total of 8, so outnumbering
the 5 performed on captivity in the same period. Besides, a couple of studies were developed on population genetics and, especially, there began to
produce results a new research line that had started years before on these species: the assessment of stress in situations of transportation and
captive management, and under natural conditions. Since then there have been a total of 8 papers on stress in rheas in international journals. In
addition to the publications in journals, as a result of local research, or in collaboration with colleagues from other countries, until today more than
30 extended jobs and 110 contributions to national and international congresses, 9 Technical publications and 6 books or book chapters have been
generated and numerous courses and seminars on South American species of ratites were issued. Of the four research groups that existed in
Argentina, only one continues working regularly.
In Argentina, this non‐traditional agricultural activity has little or absent official support (primarily grants, soft loans, or assistance in shaping the
business and marketing channels) because of its history and comparatively high production costs. There is a considerable skepticism in its profitability
in the long term and there have been bad previous experiences in making associativism among producers to carry out this activity regionally. Besides,
the traditional agricultural products have a high market value and demand, quality standards, productive systems with less uncertainty, and well
formed marketing channels. This agribusiness cannot compete and so it has fallen into a spiral of deterioration.
Once all that said, the situation of Argentina does not seem at all conductive to a revival of this activity in the short term. It has evolved and matured
finding its own balance: there are few rhea farms that are commercially active covering the low local demand for products and sub products of these
species.
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Background: Leather is the main source of income for ostrich producers. Due to it competing in the luxury leather market,
quality is of utmost importance and influences producer income to a large extent. It is therefore important to know and
understand the factors that influence ostrich leather quality to be able to produce leather of premium quality.
Aim (‐s): To review and summarize the current knowledge on factors influencing leather quality.
Review: The size of the skin, the occurrence of visible defects and the appearance of the feather nodules collectively
determine the quality of ostrich leather. Skin size is influenced by fixed effects such as age and weight, while heritability
estimates ranging from 0.14 ± 0.04 to 0.51 ± 0.09 have been estimated for crust skin size. Crust skin size was also highly
correlated with weight on the genetic level. Skin grading is determined by the presence of visible skin damage and the
appearance of the nodules. It has been established that skin damage is mostly influenced by environmental factors, while
nodule shape, size and distribution displays genetic variation. Nodule size and shape were also influenced by age and
gender, with males having bigger and better shaped nodules. Heritability estimates for nodule size and shape were 0.34
± 0.08 and 0.37 ± 0.08, respectively. There is also a positive genetic correlation between live weight and nodule size and
nodule shape, respectively. Specific intrinsic factors, such as the presence of hair follicles, can negatively affect skin quality.
Hair follicles were highly heritable (0.50 ± 0.09), with males having more hair follicles than females, and the presence of
hair follicles increasing with age. The most common cause of skin damage, namely scratches, was related to toenail‐related
injuries. Clipping the toenails soon after hatch can significantly reduce these lesions resulting in substantially improved
grading results. Injuries during hatching, handling and transport should also be minimized, since these results in
permanent lesions on the skins of the ostriches. Another increasingly problematic defect on ostrich skins, namely pitting,
were apparently related to external parasites and were alleviated by the regular use of an effective ectoparasite control
program, specifically aimed at targeting visiting insects. Treatment with deltamethrine compounds was more effective
than flumethrine treatments, presumably because of its more potent effect on insects. Research is underway to refine
chemical treatments as part of an integrated insect control programme.
Conclusion and recommendations: It is possible to substantially improve ostrich leather quality through improved
management practices and a proper genetic selection programme. Owing to generally favourable genetic correlations
among key traits of economic importance, it was shown that selection based solely on live weight will still be effective in
improving skin size and nodule quality even at the low level of recording practiced in the South African ostrich industry at
present.
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Background: Ostriches, emus or rheas are attractive for commercial production of meat, leather, oil and feathers and
farming of these species has been most successful in countries that have species’ native environments. However,
production of ratites in general is not very efficient, as little progress has been made in genetic improvement for traits
important to economics of production and reproduction. Constrained by biology of the species ratite production is
seasonal and involves monogamous or polygamous mating systems with a relatively low male to female ratio and long
generation interval that are not suited to rapid genetic progress. The research of the last 10‐15 years involving naturally
mated ostriches has demonstrated that traits important to reproduction and economics of production are at least
moderately heritable, which could also be true for the emu and rhea. With the assisted reproduction technology genetic
improvement could be accelerated, offering better economics of production as demonstrated for other livestock species
(poultry, pigs or cattle) for which breeding programs have been established.
Aim: To review recent advances in assisted reproduction techniques (ART) with specific reference to ostriches and emus.
Methodologies: The success of ART in other species has always depended on a good scientific foundation in behaviour
and reproductive physiology. Until recently development of in these techniques in ratites did not seem feasible. However,
recent advances in techniques to collect semen from trained ratite males for insemination of trained females resulted in
marked progress towards a workable protocol for ART in these species. Papers reporting this progress are reviewed.
Results: Today, the practices of semen collection and artificial insemination have been well established for emus and
ostriches and semen preservation technology has advanced considerably to an extent that short‐term liquid storage of
semen, long‐term semen freezing and artificial insemination with fresh or stored semen have already been implemented
fairly successfully. Research in this area has uncovered marked variation in male and female reproductive behaviour and
in seasonality of gamete production, thereby rendering the development of reliable protocols for semen preservation and
artificial insemination challenging. These developments, on one hand, indicates marked opportunities for continued
progress. On the other hand, it may be a challenging and cumbersome task to screen many individuals in search of those
having the most desirable characteristics to suit assisted reproduction technology. On the positive side, traits important
for ART, like semen output, libido and female egg production in the absence of a male, were all repeatable, opening up
possibilities for current flock gains. It should also be considered that animals selected for ART should, above and beyond
desirable behavioural repertoires, also have desired genotypes for other economically important traits, like reproduction,
survival, growth and product yield, as well as product quality.
Conclusions and recommendations: While progress is being made it is yet too early to speculate on semen extension and
potential genetic improvement rates achievable with ART. Genetic and genomic technologies could greatly assist this
process and help driving selection that ultimately could lay foundations for structured breeding programs and wide spread
adoption of ART in ratite farming.
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Background: The ratio of males to females in commercial ostrich group‐mating systems is historically very narrow at
approximately 6:10. We failed to find any scientific study that justifies the use of this ratio in terms of production efficiency.
The inherently high feeding costs in the industry could be reduced markedly if fewer males per female could be
maintained. The ostrich industry has also been plagued by inefficient egg production, high embryo mortality, low chick
survival and industry‐wide poor responses to selective breeding. This is despite the fact that all traits of economic
importance exhibit significant levels of genetic variation, which should facilitate responses to artificial selection. An
important barrier to solving these problems has been a lack of information on how the reproductive output of individuals
changes across different flock structures, partly because it has been difficult to established parentage in flocks.
Aim: To examine how reproductive output of individuals changes across different sizes of social groups with different
levels of relatedness between males, and between females.
Methodologies: The resource flock of SA Black ostriches (SAB) at Oudtshoorn Research Farm was used. Group composition
was manipulated to create eight main treatments (6 to 9 replicates of each treatment over 3 breeding seasons): (1) pairs;
(2) one male, three females; (3) one male, four females; (4) two males, two females; (5) two males, three females; (6) two
males, four females; (7) three males, three females; and (8) three males, four females. The mating performance of
individuals was monitored through behavioural observations (c. 20 x 3 hour observations per group). The fertilisation
success of individuals was measured by taking blood samples from chicks and adults, as well as from the embryos of
unhatched dead‐in‐shell eggs. Microsatellite analyses were used to assign paternity and maternity in groups containing
multiple males and females. Although infertile eggs were recorded, they could not be assigned to specific females as it is
very difficult to gain sufficient DNA for maternity analysis. The number of day‐old chicks hatched from specific mating
combinations was defined as chick production.
Results: Mating behaviour (number of copulations, displays by males and displays by females) was significantly affected
by flock structure. Specifically, mating displays and copulation rates per individual increased with the number males in the
group, but not with the number of females. We also found that males had more successful copulations when they were
in groups with a brother as opposed to unrelated competitors, particularly when there were more than three males in a
group. We found no differences in the average total number of live and dead‐in‐shell chicks produced per female as the
number of males and number of females increased in groups. However, we found that, as the number of males and the
number of females increased, infertility rates decreased leading to higher chick production. This outcome suggests that
having more males in a flock, where females can choose their mates, acts as insurance against infertility and low chick
production.
Discussion: The results from this study suggest that substantial improvements to reproductive output can be made by
simply manipulating the number of males and females in groups. Previous work has examined the reproductive output of
pairs, trios and quads, but this is the first study, to our knowledge, to systematically quantify the reproduction of
individuals in groups across a range of flock structures.
Conclusion and recommendations: Groups containing 1 male and 3 to 4 females had the highest chick production per
breeding bird maintained, making this the most efficient flock structure of the groups we tested. Furthermore, by using
genetic parentage, ‘free‐loading’ individuals can be identified and removed, reducing production costs and further
improving future efficiency. Further studies on even wider male:female ratios seem validated by these results.
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Background: Artificial incubation has become an essential part of the commercial ostrich enterprise. Despite substantial
advances in incubator design and incubation techniques, problems with embryonic mortality during artificial incubation
still constrains the development of the ostrich industry world‐wide. Shell‐deaths contribute to a large extent to low
hatching rates obtained in the ostrich industry.
Aim: To review recent advances in embryonic development of ostrich chicks as well as managerial and genetic impacts
on the hatchability of ostrich eggs.
Methodologies: Papers reporting embryonic development of ostrich from the commencement of incubation to 7 days as
well as from 7 days to hatching were reviewed. Initially, assessment was based on assessment on a stereo microscope
using image analysis from 0 to 7 days of incubation. Macroscopic evaluation and physical measurements were used
subsequently. The levels of early and late embryonic mortalities were subsequently related to genetic and environmental
effects in further papers that were reviewed.
Results: Ostrich embryos exhibited marked growth from 0 to 7 days of incubation. This growth continued subsequently
but became differential for embryo and limb length when compared to eye size. A calibration curve was developed to
estimate the age of embryonic death based on body measurements. Near‐term embryos that were grossly malpresented
were very unlikely to hatch. Eggs from older females, exceeding 8 to 10 years of age, were more likely to sustain embryonic
mortalities than those of younger females. Eggs not stored prior to setting and those subjected to prolonged storage
exceeding 8 days were more likely to suffer embryonic mortalities. Genetic analyses indicated that embryonic mortalities
as a trait of the egg were heritable, while all traits potentially contributing to embryonic mortalities were under various
levels of genetic control. Selection for chick production and live weight in replacements resulted in lower levels of
embryonic mortality. Genetic correlations of other measureable traits related to incubation with embryonic mortalities
were generally weak, and it seems as if indirect selection for correlated traits are unlikely to promote embryo survival.
Conclusions / recommendations: There are numerous opportunities for curbing embryonic mortalities in ostrich chick.
Husbandry practices and knowledge of the stage of incubation when the death occurred should be integrated with genetic
solutions to achieve this goal. At the practical level, females older than 8‐10 years should be culled from the breeding
flock. Eggs should be stored for at least 2 days but preferably not more than 7 days. It is foreseen that marked
improvement may be achieved in this major source of hatching and reproductive failure.
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Background: It is well accepted that grazing animals contribute significantly to enteric methane (CH4) production. With an
expected carbon tax to be implemented in the agricultural sector by 2021, it is important to develop methane mitigation
strategies for grazing animals.
Aim: The aim of the study is to determine the effect of concentrate feeding levels on the enteric methane production of
dairy cows grazing perennial ryegrass.
Methodologies: The study was conducted at the Outeniqua Research Farm, George, during spring to summer season. Fifty
four early lactation Jersey cows were blocked, according to milk yield, days in milk and lactation number, into three groups
and randomly allocated to three treatments. Treatments differed by concentrate feeding level, i.e. 0, 4 and 8 kg/cow/d.
Cows strip grazed perennial ryegrass as one group. A 14‐d adaptation period was allowed followed by a 50‐d data
collection period. Milk yield was determined daily and milk composition biweekly. Enteric methane was determined over
five consecutive days by means of the sulphur hexafluoride tracer gas technique at the end of the 50‐day period.
Results: As expected, milk yield and energy corrected milk (ECM) increased (P<0.05) with increasing level of concentrate
level, being 12.6±1.79, 17.1±1.79 and 19.1±1.79, and 13.8±1.99, 19.0±1.99 and 20.8±1.99 kg/cow/d (±se), respectively.
Cows that received 4 kg and 8 kg of concentrate yielded a milk response of 1.1 and 0.8 kg/kg concentrate fed, respectively.
Milk solid contents, somatic cell count and body weight change were not affected (P>0.05) by concentrate feeding level.
Body condition score of cows tended (P=0.07) to increase more as level of concentrate feeding increased (+0.03, +0.10
and +0.17). Milk solid yields increased with increasing level of concentrate (P<0.05). Milk urea nitrogen decreased (P<0.05)
with increasing level of concentrate, 13.6, 11.6 and 9.2 mg/dl, respectively. Daily methane production was not affected
(P>0.05) by concentrate feeding level. However, methane emissions per unit of ECM tended (P=0.07) to decrease with
increasing level of concentrate, being 19.0±5.23, 18.2±5.23 and 13.6±5.23 g CH4/kg ECM (±se), respectively. Methane
emissions per unit of milk yield, milk protein yield and milk solids yield were the lowest (P<0.05) for cows receiving 8 kg
of concentrate per day.
Discussion: Results are in agreement with previous studies showing an increase in milk and ECM yield, no difference in
daily methane production (g/d) and a decrease in methane emissions per unit of milk parameter with increasing level of
concentrate.
Conclusion and recommendations: Enteric methane emissions can be alleviated without impairing production by means
of a practical mitigation strategy that can be easily adopted by the farmer.
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Background: Kikuyu pasture, over‐sown with perennial ryegrass is a common pasture used for grazing systems in the
southern Cape of South Africa. During the summer months the kikuyu component is most prevalent. The high fibre content
of kikuyu coupled with sub‐optimal rumen pH parameters of cows on pasture lowers the digestibility of the pasture. Pectin
and sugars could potentially contribute to a more favorable ruminal pH. A rumen with a less severe drop in pH post‐
feeding and a more constant daily rumen pH will increase the activity of rumen microorganisms, improving digestibility of
pasture.
Aim: To determine the effect of feeding higher sugar and pectin levels, at the cost of starch, on milk production and
composition of cows grazing kikuyu‐ryegrass pasture in summer.
Methodologies: Seventy two multiparous, lactating Jersey cows were blocked according to milk yield, days in milk and
lactation number. Cows within blocks were randomly allocated to one of four treatments. Treatments were: No dried
apple pulp (AP; 0% AP and 75% maize), Low AP (25% AP and 50% maize), Medium AP (50% AP and 25% Maize) and High
AP (75% AP and 0% maize). Cows received 6 kg as is/day of the allocated concentrate in the milking parlour. Cows of all
four treatments strip grazed kikuyu‐ryegrass pasture over an area of 8.6 ha. A RPM was used to estimate pasture DM yield
pre‐ and post‐grazing and manage the allocation of pasture. Pasture samples and feed samples were collected on a weekly
basis, dried at 60˚C for 72 hours and pooled every two weeks. Cows were weighed and body condition scored at the
commencement and completion of the trial.
Results: Replacing maize with apple pulp did not affect milk yield (P = 0.15). There was no change in milk fat (P = 0.38) and
milk protein (P = 0.75) concentration. However, cows on the No AP treatment produced milk with a lower lactose
concentration (P = 0.001). There was a decrease in 4% fat corrected milk yield as maize was substituted for apple pulp (P
= 0.006), with cows producing 16.5a, 16.3ab, 15.6bc and 15.3c kg/day, respectively. Body weight and BCS increased through
the duration of the trial, however there were no differences between the treatments. Daily pasture allocation of 10.5 kg
DM/cow was maintained and pasture was grazed to 11.8 on the RPM.
Discussion: Replacing maize with apple pulp in the concentrate, thereby increasing the sugar and pectin content and
lowering the starch content, resulted in reduced 4% fat corrected milk production. More detailed studies of the rumen
environment and effect of carbohydrate source on pasture intake and degradability are needed.
Conclusion and recommendations: Feeding higher sugar and pectin levels at the cost of starch resulted in lower 4% fat
corrected milk production for cows grazing a kikuyu based summer pasture.
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Background: Maize silage is often used as roughage source for dairy cows and feedlot cattle in South Africa. Information
is lacking on compaction, aerobic stability and organic matter losses of maize silage.
Aim: The aim of the study was to determine the chemical composition, compaction, aerobic stability and organic matter
loss of maize silage made on South African farms.
Methodologies: Maize silage was collected from 45 silage bunkers in different areas of South Africa. At each bunker
material was sampled by taking three core samples with a 110 mm silage corer in the middle of the bunker, spaced 1 m
apart. Each core sample was taken at three depths: 0‐10 cm, 10‐20 cm and 20‐40 cm (Three core samples at 3 depths=9
samples). Compaction of the different layers was determined using the weight and volume of each core sample. The three
core samples were pooled for each depth and a representative sample was taken, sealed in a plastic bag, kept cool and
later frozen pending analysis. The dry matter (DM), pH and ash content of all silage samples were determined. A
representative sample of 300 g from the 20‐40 cm pooled sample was loosely placed in a 2 litre plastic container with
several holes on its sides to determine aerobic stability. This silage sample was exposed to air for 5 days and then frozen.
Thereafter the DM, pH and ash content was determined to estimate organic matter (OM) losses. The DM, pH, ash, total
digestible nutrients (TDN), crude protein (CP), starch, neutral detergent fibre (NDF), lactic acid, acetic acid, propionic acid
and butyric acid of each pooled silage sample taken at 20‐40 cm in the bunker was determined. The chop length of silage
was recorded by measuring particle length of 10 chopped maize stems using a ruler.
Results: The composition mean (standard deviation) of 45 maize silages were: DM 32.2±4.8%, pH 3.9±0.21, TDN
69.3±6.07%, CP 9.3±1.61%, starch 24.1±7.67%, NDF 44.0±5.49%, lactic acid 4.9±1.68%, acetic acid 3.9±1.80%, propionic
acid 0.27±0.17% and butyric acid 0.02±0.134%. The average compaction of the 20‐40 cm layer was 726±106 kg silage/m3
with a minimum of 409 kg/m3 and maximum of 934 kg/m3. The compaction in the top 10 cm of bunkers was 433±121
kg/m3, but the worst compaction was only 238 kg/m3 compared to the best compaction in the top layer of 703 kg/m3.
The average OM loss in the top 10 cm layer was 14.5±21.4%, while the highest OM loss was 90.4% and the best maize
silage bunker had no OM losses. The average OM loss in silages exposed to air for five days was 12.6±11.4%. The most
stable maize silage had no organic matter losses after 5 days of aerobic exposure, while 58.3% of OM was lost in the least
stable silage. The average pH of silage increased from 3.85 before aerobic exposure to 5.58 after 5 days of exposure to
air. The pH of the most stable silage did not increase while pH of the least stable silage increased to 8.48. The average
chop length of maize silage was 9.7±2.28 mm, with the shortest chop length at 5.3 mm and the longest chop length 15.0
mm.
Discussion: The DM content of many maize silages was below 30% indicating that maize was ensiled too early resulting in
maize silage with a lower starch and energy content.
Conclusion and recommendations: It is concluded that maize silage can still be improved by ensiling at 35% DM, increasing
compaction of the top layer and improving aerobic stability.
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Background: Improved cow productivity will have a permanent mitigating effect on the production of greenhouse gases.
It is therefore important to understand cow productivity. Cow productivity in beef cattle can measured as kilogramme calf
weaned per Large Stock Unit (LSU) mated. The traits influencing cow productivity are weaning weight of the calf, feed
requirements of the cow‐calf combination (LSU to estimate daily feed intake) and the frequency at which a calf is produced
(indicated by inter calving period (ICP)). The changes in cow productivity of the Afrikaner breed from 1980 to 2013 was
studied. The weaning weight of the breed increased by +20.4 kg, cow weight decreased by 8.3 kg and ICP decreased by
19.7 days. These changes resulted in an increase of 18.3% in cow productivity.
Aim (‐s): In this paper, the environmental impact of the change in cow productivity and in the individual traits affecting
cow productivity are presented.
Methodologies: The definition of LSU used in this study is the equivalent of a 450 kg ox gaining 0.5 kg/day per day on
pastures with a mean digestible energy of 55% (75MJ metabolizable energy per day). In South Africa the enteric methane
emissions factor (MEFenteric) of a LSU is approximately 94 kg methane/year for beef cattle. The relative contribution of the
three traits towards cow productivity and thus the environmental impact was investigated by changing each one with 5%
while keeping the other two constant.
Results: In the case of the Afrikaner the MEFenteric was 1 kg methane per kilogramme calf weaned per LSU mated in 1980
and it decreased to 0.88 kg MEFenteric in 2013, a reduction of 12%. An increase of 5% in cow weight decreased cow
productivity by 4.0%; an increase of 5% in calf weaning weight increased cow productivity by 5.3%; and a decrease of 5%
in ICP increased cow productivity by 7.3%. These 5% changes in cow weight (increase), calf weight (increase) and ICP
(decrease); increased the MEFenteric by 2.6%; and decreased it by 3.5% and 4.8% respectively.
Discussion: The results demonstrate that the improvement in cow productivity in this breed reduced the carbon footprint,
and thus the environmental impact of beef production. The relatively large positive environmental impact of an increase
in fertility (as reflected by ICP) illustrates how important it is to increase the relatively low calving percentage of the
national beef herd.
Conclusion/recommendations: The results indicate the need for more attention to fertility and the identification or
reasons for the low calving percentages, if the environmental impact of beef production is important. Information from
this paper can also be used by the Department of Environmental Affairs in their effort to develop an emissions baseline
for the Agriculture, Forestry and Other Land Use (AFOLU) sectors.
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Background: Mpumalanga contributes 23% of beef production in South Africa (NDA, 2013). But most of this contribution
was from commercial beef farmers, nothing can be said on smallholder beef farmers due poor management systems
practiced on their livestock and poor productivity. DARDLEA distributed stud and/or commercial Drakensberger bulls and
cows to qualifying farmers through Masibuyele Esibayeni (MESP) as part of Comprehensive Rural Development Project
(CRDP) farms to alleviate these inequalities. However, there is limited information on the performance of Drakensberger
under smallholder, subsistence and communal farming systems in Mpumalanga province.
Aim (‐s): To evaluate the performance of Drakensberger breeds in various agro‐ecological zone of Mpumalanga Province.
Methodologies: 1 Bull: 25 cows’ pregnant Drakensberger cows were used for participatory farm research study. Three
farms were selected according to three different agro‐ecological zones for data collection and farms were selected based
on the infrastructure availability. Farms names were Tweefontein for Highveld (HV) areas, Mooihoek for Midveld (MV)
areas, Boschfontein for Lowveld (LV) areas and Nooitgedacht (C) as control group. Breeding ratio/season was standardized
in all CRDP sites with ratio of 1: 25 to avoid variation in data collection. Selected cows for breeding and female calves were
tagged for identification purposes. All farms used natural grazing as a source of feed under communal grazing conditions.
Reproductive and growth traits were measured, Microsoft excel standard error (SE) was used for data analyses.
Results: Lowveld had a higher (P<0.05) conception rate when compared to Midveld, Highveld and Control group while
Control group had a higher (P<0.05) calving percentage than Midveld, Highveld and Lowveld. Highveld had a higher
(P<0.05) birth weight than Midveld, Lowveld and Control group and there was no significant difference (P>0.05) on the
weaning weight across the trial sites. Similarly, the yearling weight was not significant (P>0.05) across the trial sites.
However, weaning and yearling weights were not recorded in Lowveld due to high mortality of calves and heifers
respectively.
Discussion: The overall performance of Drakensberger breed shows that Midveld performed below average on
reproductive efficiency and growth traits compared to Highveld, Lowveld and Control group. However, Highveld had
average performance on both traits while Control group had a lower conception rate and birth weight respectively.
Therefore, weaning weights were on average in all the trial sites.

Conclusion/recommendations: Farmers were reluctant to follow the management programme in some trial sites and
it resulted to low conception rate, birth weight and high mortality on calves. Therefore, it shows that there is a need to
train farmers on animal husbandry in order to improve the performance of Drakensberger cattle breeds across the

trial sites and other communal areas. This will help on the eradication of poverty in communal areas of
Mpumalanga Province.

A b s t r a c t n u m b e r | 19

Correlation of bull sperm motility and fertility rate following artificial
insemination and in vitro fertilization in South African cattle
M.H. Mapeka1, 2, A. Maqhashu1, R. Treadwell4, M.B Masenya1, C.M Pilane1, D. Norris2 & K.C Lehloenya3#
1
Agricultural Research Council, Animal Production Institute, Germplasm Conservation & Reproduction Technology, Private Bag X2,
Irene 0062, South Africa; 2University of Limpopo, Faculty of Science & Agriculture, Department of Animal Production & Agricultural
Economics, Private Bag X1106, Sovenga 0727, South Africa; 3University of Pretoria, Department of Animal & Wildlife Sciences,
Private Bag X20, Hatfield 0028, South Africa; 4Embryo Plus, P.O Box 2644, Brits 0250, South Africa
#
Corresponding Author: Khoboso.lehloenya@up.ac.za

Background: Differences in semen quality used for artificial insemination (AI) and in vitro embryo development could be
attributed to variability in sperm characteristics within and between breeds. The quality of semen is one of the factors
which is positively correlated with the fertilization rate.
Aim (‐s): Therefore, the aim of this study was to determine the effect of post‐thaw semen motility on fertilization rate in
South African cattle.
Methodologies: Cryopreserved semen straws from three South African bulls (Bonsmara, Nguni & Boran) were thawed by
immersing the straws in warm (38°C) and evaluated for sperm motility characteristics using Sperm Class Analyser (SCA).
The fertilizing ability of frozen thawed semen was evaluated by performing AI and in vitro fertilization. For AI,
superovulated cows were inseminated with frozen‐thawed bull semen followed by flushing in day 7 post insemination and
further evaluated for embryo development. For in vitro fertilization, oocytes were retrieved using ovum pickup, then
matured in M199 + 10%FBS maturation medium at 38.5°C for 24 hrs. Following incubation, oocytes were washed in
Bracket and Olifant’s fertilization medium then co‐incubated with frozen‐thawed semen at 38.5°C for 6 hrs. Oocytes were
then cultured in SOF‐BSA medium and incubated at 38.5°C in CO2 incubator for 7 days then evaluated for embryo
development.
Results: The total motility of bull sperm was higher (<70%) in all breeds. However, Boran and had a significantly (P<0.05)
higher total sperm motility (93.2±3.6) compared to Nguni (75.1±4.2) and Bonsmara (80.7±6.9). In addition to higher total
motility in Boran, there was also higher progressive motility (39.7±3.4) and rapid motility (36.1±5.9) compared to other
breeds. Interestingly, Boran produced a higher (2.0±2.9, flushed and 2.2±2.2, IVF) number of 2‐4 cell embryos compared
to other breeds.
Discussion: The total motility of bull sperm in different South African breeds was (<70%) which is acceptable and
supported by other studies. Our Data revealed that only Boran sperm motility rate correlated with embryo development
despite the relatively high motility in other breeds. This indicates that this relationship is possibly breed dependant. These
findings are in agreement with other in vitro fertilization studies where semen from different bulls has been used with
varying capability to fertilize oocytes.
Conclusion: In conclusion, specific for this study only Boran breed showed a positive correlation between sperm motility
and fertility rate. Therefore, further studies are required to improve the protocol for embryo production in order to obtain
more transferable embryos in South African Cattle.
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Background: The transition period determines the milk yield and profitability of dairy cows in the subsequent lactation.
Controlling prepartum energy intake results in a smoother transition which is associated with improved dry matter intake
(DMI) postpartum and better cow welfare for sustainable milk yield and successful reproduction after calving.
Aim: In this study, two different prepartum feeding regimes were evaluated on subsequent live weight (LW) changes, milk
production and fertility traits of Holstein cows.
Methodologies: Pregnant heifers (n=54) and dry cows (n=66) from the Elsenburg herd were randomly assigned at 30 days
before expected calving dates, to two feeding groups, i.e. ad libitum unchopped oat hay (control) and ad libitum intake of
a partial total mixed ration consisting of oat hay, lucerne hay and soybean oil cake meal. Both prepartum roughage feeding
systems were supplemented with a similar type and level of prepartum concentrate. Following parturition, both groups
were maintained for 120 days in milk (DIM) under similar feeding and management conditions. Milk production, live
weight (LW), fertility traits were recorded and subjected to an analysis of variance using the PROC MIXED Model.
Results: Prepartum LW of primi‐ and multiparous cows did not differ (P>0.05) between treatment groups. Postpartum LW
of primiparous cows differed (P<0.05) between the control and treatment groups, being 488 ± 2 and 501 ± 3 kg respectively
while the postpartum LW of multiparous cows was not affected (P>0.05). Similarly, prepartum diets had no effect (P>0.05)
on milk production, milk composition traits and number of days to reach peak production. Also peak milk yield did not
differ (P>0.05) for primiparous cows, whereas higher (P<0.05) peak milk yields for multiparous cows was observed for
treatment vs. the controldiet.. Prepartum diet did not affect (P>0.05) the percentages of cows serviced for the first time
within the 80 DIM and pregnancy rates at first service for control and treatment groups for both primi‐ and multiparous
cows. Primiparous cows in the control group had a greater calving to first service interval (P<0.05) compared to those in
the treatment group. Prepartum diet had no effect (P>0.05) on fertility for multiparous cows.
Discussion: Prepartum diets did not affect milk yield and milk composition of Holstein cows in the subsequent lactation.
Reproductive traits were not affected by prepartum diet for multiparous cows, although primiparous cows in the
treatment group had a shorter interval calving to first service vs. cows in the control group.
Conclusion/recommendations: Studies on the effect of prepartum diets on subsequent milk yield and fertility traits are
scarce and in some instances inconclusive, further research is required with large numbers of cows per treatment.
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Background: Reducing particle size is the most common way to increase starch digestibility in ruminants, especially for
maize. However, feed mills often use one sieve when grinding and different cultivars may result in different particle size
distributions and geometric mean particle size. Thus both starch and fibre digestibility may be affected.
Aim: The objective of our study was to verify the effects of specific ranges of maize particle size and NDF to starch ratios
on starch and NDF digestibility (NDFd).
Methodologies: The same batch of maize was milled using a Wiley mill with either a 1 or 2 mm screen. The maize was
sieved and separated resulting in the following particle size ranges: <250, 250‐500, 500‐1180 and 1180‐2000 μm. All sizes
were analysed for starch, NDF, CP, EE and fatty acids profile (FA). Oat hay and lucerne were used separately to evaluate
the effects of particle size on NDFd using the NDF:starch ratios of 1:1 and 1:1.25. Ratios were adjusted for each size range
based on actual starch and NDF contents of both maize and forages. Residual starch and NDF of the fermented samples
were obtained at 3, 6, 9, 12 and 24 hours. Rates of digestion (kdStarch and kdNDF) were calculated using a first order
decay model and estimated indigestible starch and NDF using the 48 and 240 hours fermentation residuals,
respectively. Data were analysed according to a randomized complete block design with a factorial arrangement of
treatments. The main tested effects were size, ratio, forage and their interactions. Fermentation run was considered
random effect.
Results: Starch content and digestibility, NDF, CP, EE and FA were different across the 4 sizes investigated (P<0.05). With
increasing particle size, starch decreased from 79 to 55%, NDF increased from 3.4 to 33.1%, EE and CP increased from 2.17
to 3.78% and from 6.40 to 8.21%, respectively. As expected, kdStarch linearly increased (P<0.01) with smaller particle size,
with no interaction with either forage or NDF:starch ratio, from 0.14 to 0.47 h‐1. Interaction was present (P<0.01) between
forage and particle size for ivSD and kdStarch, with more starch degraded for the two smallest sizes and lucerne. Particle
size, and not amount, affected NDF digestibility for both forages (P<0.01), with consistent higher NDFd and kdNDF for the
largest size.
Discussion: Interestingly, the different particle sizes resulted not only in different starch amounts but also in different
other components. Particle size affected NDF fermentation more than amount of starch from maize, even if the in vitro
medium might have decreased the effect of larger amount of starch.
Conclusion and recommendations: With higher milk performance and need for more energy dense rations, health
problems are more likely. Better tuned rations across physiological stages should then be fed with detailed fractions
characterization. The inclusion of better defined particle sizes for starch, and may be other fractions, needs therefore
further investigation.
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Background: High forage rations, with sub‐optimal levels of proteins and micronutrients are typically fed to dry cows and
close up cows on smallholder farms.
Aim: Rumen degradation of pre‐partum and post‐partum of low concentrate diets for dairy cows on smallholder farms
was evaluated
Methodologies: Three standardized diets which are supplied to 40 zero grazed pregnant and lactating Jersey heifers on
smallholder communal area farms were evaluated. Close up heifers weighed 310±40 kg and calved at 26 to 34 months of
age. Their diets consisted of Eragrostis hay and dry cow pellets or hay and dairy concentrate at proportions of 73:27 (HD1:
‐60 pre‐partum); 67:33 (HD2: ‐30 pre‐partum) and 60:40 (LD: 1‐30 days in milk (DIM). Diet ADF was 401, 375 and 282 g/kg
DM for HD1, HD2 and LD, respectively. Water was provided adlib and the pens cleaned daily. The body condition score
(BCS) was assessed for each phase and milk yield (AM milking) was recorded daily to 30 DIM. Calves suckled during the
day and were separated from dams at night. Rumen dry matter disappearance (DMD) of diets was assessed using the
automated Ankom gas production technique for 60 hours and rumen kinetics (potential and rate of degradation) and
effective degradability were estimated using non‐linear regression and associations with diet quality established.
Results: Mean Dry matter intake were 7.4 (‐60 days), 7.9 (‐30 days) and 8.2 kg/cow during early lactation. Crude protein
content of diets was low (129 to 136 g/kg DM). All diets were poorly degraded with mean DMD 480 g/kg at 60 hours and
effective degradability less than 400 g/kg DM. Pre‐partum diets had a lag phase and rate of degradation was low for all
diets (0.01 to 0.03). There was an inverse relationship between dry matter disappearance and ADF (r= 0.99; P<0.01) and
a weak but positive correlation with CP. Mean BCS at ‐60, ‐30 and 30 DIM were 2.5, 3.0 and 2.75, respectively, with median
of 2.5. Mean AM milk yield 30 DIM ranged from 6 to 14 kg/cow.
Discussion: Diet ADF higher than 170‐210 g/kg DM recommended for lactating small dairy breeds (NRC, 2001) and protein
content was low. Dietary forage was low in digestible NDF and affected body gain as indicated by low BCS at calving and
loss of condition in early lactation. Although concentrated was 40% of lactation diet, this diet was also poorly degraded
reflecting that the concentrate was poor in available nutrients.
Conclusion: Standardized diets supplied to dairy cows on smallholder farms in the selected zone were marginal in quality
and affected body condition and milk yield. High quality forage and concentrate are essential to build body reserves and
support nutrient requirements in early lactation.
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Background: Poor protein nutrition affects early lactation performance of dairy cattle on smallholder farms.
Aim: The study evaluated serum protein concentration of peri‐partum and early lactation Jersey cows under semi‐
intensive management on smallholder farms.
Methodologies: Forty close‐up Jersey heifers reared under semi‐intensive feeding systems in two semi‐arid districts
(Vhembe and Sekhukhune) were selected. Heifers received standardized pre‐partum supplement of 4 kg/cow/day dry cow
pellets and postpartum 6kg/cow/day dairy meal with ad libitum access to Eraggrostis curvula hay and fresh water. Pre‐
partum supplement CP and NDF were 12.2% and 60% of DM and post‐partum 13.6% and 46% DM respectively. Blood
samples (n=20 cows per district) were collected from the coccygeal vein 21 days pre‐partum and 32 and 75 days
postpartum.
Results: Vhembe Jersey cows had higher (P<0.05) pre‐partum serum total protein (78.4 vs 72.6 g/l, albumin (39.1 vs 31.5
g/l) and blood urea nitrogen (5.9 vs 4.8 mmol/l) than Sekhukhune cows. Pre‐partum serum creatinine, total globulin and
albumin globulin ratio did not differ (P>0.05). However, 32 day post‐partum creatinine levels were lower (P<0.05) in
Vhembe cows. Total serum globulin and Albumin/Globulin ratio did not differ (P>0.05) both pre and post‐partum.
Discussion: Low total blood protein and creatinine postpartum are attributed to negative energy balance, but were within
the reference acceptable range. Diet CP was low affecting total blood protein. Creatinine reflects kidney functionality
which seem to have been negatively affected by nutrients intake and management stress.
Conclusion/recommendations: Further studies are required to assess amino acid supply and micronutrient status of
transition cows.
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Background: The effect of gestation stage, foetus number, foetal sex and early foetal loss on plasma pregnancy‐associated
glycoprotein (PAGs) have been well documented.
Objective(s): This study was undertaken to describe the effect of days bred (28‐35), days in milk, lactation number and
cow breed on the sensitivity and specificity of three PAG ELISA tests.
Materials and methods: A multicentre prospective study was conducted in five sites within South Africa. Milk and blood
samples were sampled from 1250 dairy cows and heifers at 28‐35 after artificial insemination (AI) and repeated two weeks
later. Transrectal ultrasound (TRUS) was performed immediately after sample collection. Milk and blood were stored at
4⁰C and ‐20⁰C, respectively until analysis. The milk and blood samples were analysed with three commercial ELISA kits
(IDEXX Laboratories, Inc.). Sensitivity and specificity were estimated relative to TRUS at 42‐49 days of gestation as the
‘gold standard’ and confidence intervals (CI) were estimated using the mid‐P exact method. Logistic regression was used
to estimate the effects of days bred, days in milk, lactation number and cow breed on sensitivity and specificity estimates.
Results: Results for sensitivity (95% CI) of the serum, milk and visual ELISA were 99.8% (99.1‐100%) 99.4% (98.5‐99.9%)
and 99.6% (98.8‐99.9%) respectively. Specificity for the serum, milk and visual ELISA were 57.3% (52.4‐62.0%), 55.3% (50.4‐
60.1%) and 55% (50.1‐59.9%), respectively.
Discussion: Days bred, days in milk, lactation number and breed were associated with sensitivity of any PAG ELISA.
However, cow breed and days bred had statistical significance on the specificity of all three tests. Additionally, days in milk
had statistical significance on the specificity of the serum PAG ELISA.
Conclusion: In conclusion, the PAG ELISA was a sensitive test for detecting pregnancy relative to TRUS from days 28‐35
after AI but poorly specific in identifying non‐pregnant cows. The specificity of the three PAG ELISA varied by breed, days
bred and days in milk. Pregnancy loss during early gestation might be a cause of the low specificities estimated in this
study.
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Background: In vitro techniques using rumen inocula are routinely used to estimate NDF rumen and total tract digestibility
values. By controlling the micro‐environment of the test flask, the technique does not represent the dynamic environment
of the rumen, often resulting in higher digestibility values when compared to in vivo values. Furthermore, because of the
stability of the system, testing rumen modifiers in vitro may result in biased conclusions.
Aim: Our objective was to assess the effects of using different buffers, NDF levels and doses of a live yeast, assumed to
stimulate fibre digestion, on rumen NDF and total tract OM in vitro digestibility (NDFd and TTOMd) using a modified Tilley
and Terry procedure.
Methodologies: Three buffers (Kansas State‐KS; McDougall‐MD; Goering and Van Soest‐GV), two forages (wheat straw‐
WS, 83% NDF; oat hay‐OH, 60% NDF) and 4 doses of yeast (0, 105, 106, 107 cfu/ml) were tested. Residual NDF of the
fermented samples were obtained at 12, 24, 48, 120 and 240 hours. The fermented samples also followed a 48 hours acid
pepsin treatment for OMd estimation. NDF rate of digestion (kd) was calculated using a first order decay model and
estimated iNDF using the 240 h fermentation residual. Data were analysed according to a randomized complete block
design with a factorial arrangement of treatments. The main tested effects were buffer, NDF level and yeast dose. Run
was considered random effect and response variables were NDFd and kd.
Results: The buffers resulted in different NDFd and kd (P<0.05) with the KS resulting in the lowest and MD and GV in the
highest NDFd and TTOMd, for both WS and OH. The yeast interacted with both NDF level and buffer (P<0.01), resulting in
more effective action (higher kd) with higher NDF and GV and KS buffers. The most effective yeast dose was the 106 cfu/ml,
when compared to the others across NDF levels and buffers, increasing kd on average from 0.025 to 0.035 and from 0.038
to 0.044 h‐1 for WS and OH, respectively (P<0.05).
Discussion: Interestingly, the study gives important insights on the variable resulting digestibility values when using
different buffers. Parameters tested affected rumen and total tract in vitro digestion and, most importantly, the efficacy
of the live yeast tested.
Conclusion and recommendations: Care should then be taken when comparing digestibility results and when analysing
for and reporting rumen and total tract digestibility efficacy of rumen modifiers.
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Background: According to many estimates up to as much as 40% of the livestock in the country is in the hands of resource
poor farmers where its commercial value has not been fully exploited. The Kaonafatso ya Dikgomo (KyD) Scheme facilitates
animal recording among small‐holder farmers in all nine provinces and has accumulated data over several years to track
impact. The analysis of these time series data is important to identify trends. Furthermore, insight into the effect of the
recent drought on the performance of participating herd will facilitate the design of improvement strategies.
Aims (s): The study compared herd performance amongst KyD participants between 2014 and 2015.
Methodologies: Herd profile data were gathered over two years from 4231 KyD participants from the seven provinces
excluding Limpopo and Northern Cape. The data pertained to herd size, herd composition, calving rates, mortality and off
take rates. Data were analysed using IBM SPSS statistics 22 (2013). Descriptive statistics were computed using frequencies
and means to determine patterns between variables. Demographic data were summarised to identify farmer profiles
according to age and gender while herd statistics were summarised to distinguish herd size categories. The GLM
multivariate analysis was performed to test effect of season on herd dynamics including herd composition, calving rate,
mortality and off take rates.

Results: Results show that the farming systems are dominated by old males (80%) above the age of 45 years. Most farmers
(52%) owned small herds of 1‐10 while only 2% owned herds larger than 100. Bull to cow ratio widened from 1:17 to 1:24,
the ratio remains within the normal range of 1:25 and 1:30. The average calving rate declined from 44% in 2014 to 41% in
2015. Herd mortality improved from 8% in 2014 to 4.6% in 2015 while herd off‐take rates dropped from 13% in 2014 to
5% in 2015.
Discussions: The improved proportion of cows in herds suggest that farmers use animal recording information while the
declining calving rates may be attributed to the farmers’ resolve to delay the breeding season when animals are in a poor
body condition. The decline in herd off‐take was unexpected but may be attributed to drought conditions, which limited
farmers’ ability to provide stock of good quality.

Conclusion/recommendations: The report shows that there has been a general decline in productivity, which may be
attributed to the current drought. The general low off take rates suggest a lack of preparedness for managing drought,
which should be addressed proactively in future.
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Background: Meat preservatives play important roles in the delivery of high quality and safe meat and meat products to
consumers by acting as antimicrobials and antioxidants. Meat preservatives prevent oxidation, enzymatic reaction and
growth of foodborne and pathogenic microorganisms that cause deterioration, nutritional and economic losses to meat
industries. Application of natural preservatives from plant sources has been shown to inhibit oxidation and microbial
growth in processed meat.
Aim: In this paper, the antimicrobial activities of M. oleifera and B pilosa leaf extracts on ground beef quality were
investigated.
Methodologies: Biden pilosa and M. oleifera leaf powder were extracted with ethanol‐water solution (7:3) and then
analyzed for phytochemical contents and antimicrobial activities. Fresh ground beef sample were obtained from
commercial abattoir and processed after 48 h post mortem. The ground beef samples were treated with BHT (0.02%
w/w), M. oleifera (ML, 0.1% w/w) and B. pilosa (BP, 0.1% w/w) leaf extracts and compared with the control. Immediately
after adding the extracts and BHT, the beef samples were aerobically packed in polyethylene bags and stored at 4 ± 1 0C
for 6 days and then analyzed for microbial counts.
Results: The result of the phytochemical contents revealed that ML extract had higher phenolic (77.5 ±0.94 mg GAE/g
DW) and flavonoid (17.4 ± 0.15 mg Ru/g DW) contents than BP extract (phenol, 75.9 ± 0.08 mg GAE/g DW and flavonoids,
14.9 ± 0.03 mg Ru/g DW) (p > 0.05). The antibacterial assay of the extracts revealed an appreciable broad spectrum activity
against Gram‐negative (P. aeruginosa, E. coli and S. flexinerii) and Gram‐positive (S. aureus, B. cereus, S. epidermidis and
E. faecalis) bacteria with minimum inhibitory concentrations range between 0.6 and 10.0 mg/ml. Addition of ML leaf
extract to ground beef sample lowered total viable and lactic acid bacteria (p < 0.05) counts than control and BHT
treatments at day 3 of storage.
Discussion: Results are in agreement with other studies who reported great reduction in microbial count of raw beef
patties treated with natural antioxidants. The antimicrobial activities of plant extracts have been linked to the presence
of the bioactive compounds, such as phenol and flavonoid, which have been reported to form to complexes with
extracellular and soluble proteins and bacterial cell walls, although their mode of mechanism has not been fully
understood.
Conclusion/recommendations: The in vitro antimicrobial assay showed that the B. pilosa and M. oleifera possess potential
antibacterial activity against the tested organisms. The application of the M. oleifera extracts in ground beef revealed that
this plant is a promising candidate as natural antimicrobial agent in meat industry.
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Background: The beef industry in South Africa faces an annual deficit of approximately 15 % which is catered for through
imports. Despite owning 40 % of the national cattle herd, the smallholder farming sector contributes very little to formal
beef markets. Annual offtake from the smallholder sector lies at 2.5 – 5 % compared to 30 % from the commercial sector.
Smallholder farmers mostly rear non‐descript crossbred cattle (NDCC) and indigenous breeds such as the Nguni under
extensive systems. They have the potential to contribute to formal beef markets and alleviate the bottleneck in beef
supply. However, cattle from the smallholder sector are normally shunned by formal markets due to perceived poor
quality.
Aim: Fatty acid profiles and physico‐chemical quality of beef from Nguni and NDCC reared extensively on a sweetveld
were determined. Furthermore, physico‐chemical quality characteristics of two beef muscle types from the two genotypes
were compared.
Methodologies: Forty steers (20 Nguni and 20 NDCC) were reared from the age of 14 months for 16 weeks on a sweetveld.
Slaughter liveweights were 209.8 ± 7.39 kg and 254.8 ± 7.39 kg for Nguni and NDCC, respectively. The steers were
slaughtered at the end of the trial, at a commercial abattoir. After chilling the carcasses for 24 hrs, meat samples were
collected from the right longissimus thoracis et lumborum (LTL) and Triceps brachii (TB) muscles for physico‐chemical
quality tests. Fatty acid profiles were determined on the LTL. Ultimate pH (pH24), temperature, colour (L*, a*, b*), thawing
loss, cooking loss and Warner Bratzler shear force (WBSF) tenderness were determined on the LTL and TB. Health‐related
lipid indices, atherogenicity and thrombogenicity indices, were computed.
Results: Intramuscular fat (marbling) was significantly (P<0.05) higher in beef from Nguni than NDCC. Nguni steers had
darker (P<0.05) )coloured beef (L*=33.6 ± 0.01) than that from NDCC (L*= 35.7 ± 0.54). There were no significant (P>0.05)
genotype effects on other meat colour co‐ordinates (i.e., redness (b*) and yellowness (b*)), thawing loss, cooking loss,
WBSF tenderness, fat free dry matter, moisture content, fatty acid profiles and health‐related thrombogenicity and
atherogenicity indices.
Discussion: Higher intramuscular fat observed in Nguni beef compared to NDCC is more desirable to consumers as it
improves sensory attributes such as juiciness, tenderness and flavor as reported by other authors. Both genotypes had
favourable and health‐beneficial fatty acid profiles with higher amounts of n‐6 PUFAs and n‐3 MUFAs. However,
consumers disfavour darker coloured beef at the point of purchase as pointed out in other studies.
Conclusions and recommendations: It was concluded that beef from Nguni and NDCC differs in the IMF and meat
lightness but is similar in fatty acid composition and some physico‐chemical quality parameters.
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Background: Beef cattle typically respond negatively to excessive increase in ambient temperature which leads to loss of
productivity due to reduced feed intake and nutrient utilization.
Aim: In this study, responses in feed intake per metabolic weight, growth rate and feed conversion ratio (FCR) of three
cattle breeds (Nguni, Bonsmara & Brahman) fed on three dietary treatments formulated to have energy levels of 10, 12
and 13 MJ ME/kg DM were determined.
Methodologies: A study was conducted with three breeds of cattle (Bonsmara, Nguni & Brahman) to determine their
dietary energy utilization efficiency under high ambient temperature. The study was conducted in Irene, Pretoria during
hot summer months (November, December, January) with daily ambient temperatures as high as 360C. The three diets
used in this study were isonitrogenous at 12g/kg CP but differed in levels of metabolisable energy (ME) levels at 10 MJ
ME/kg DM (ME10), 12 MJ ME/kg DM (ME12) and 13 MJ ME/kg DM (ME13) to determine feed intake, growth rate and feed
conversion ratio (FCR) of three cattle breeds used in this study. A 3 (breeds) X 3 (diets) factorial arrangement in a complete
randomized design was used. Data was analyzed using the general linear model (GLM) procedure of the Statistical Analysis
System. Where there was significant differences (P<0.05) between treatment means, Fisher’s least significant difference
test was applied for mean separation.
Results: There were significant differences in feed intake per metabolic weight and growth rate among the breeds across
the three dietary treatments. DM feed intake per metabolic weight was higher (P<0.05) in Bonsmara steers than Nguni
and Brahman steers when fed on both diets ME10 and ME13 diets; with Nguni and Brahman steers having similar (P>0.05)
intakes. When fed on Diet ME12 Nguni and Bonsmara had similar intakes per metabolic weight which were higher (P<0.05)
than those of Brahman steers. Bonsmara steers consistently showed higher (P<0.05) growth rates when fed low or high
energy diets than Nguni and Brahman steers. Steers had similar (P>0.05) FCR values when on Diets ME12 and ME13.
However, when on a low energy diet (ME10) Bonsmara steers had better FCR values than Brahman steers; but Bonsmara
and Nguni steers had similar (P>0.05) FCR values and also Nguni and Brahman steers had similar (P>0.05) FCR values
Discussion: The feed intake of the Bonsmara decreased with an increase in dietary energy level, whereas there is an
increase in feed intake with decrease in dietary energy level. Nguni cattle feed intake was inconsistent. This study shows
that responses of different breeds of cattle to dietary energy levels will vary.
Conclusion/recommendations: The results show that breeds differ in utilizing dietary energy in ambient temperature
above their comfort threshold. Therefore, it will be critical to adjust dietary energy content according to breed to achieve
breed specific optimal performance.
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Background: Cattle offtake per annum from the smallholder sector in South Africa is less than10% of the total herd size
compared to 25% from the commercial sector. Overall, cattle produced by the smallholder sector often do not meet the
current feedlot induction requirements and/or high quality beef market specifications for weight, fatness, frame size and
age. There is an opportunity to improve the condition of cattle prior to marketing by using low‐cost natural pasture‐based
feedlot diets.
Aim: The objective of the study was to identify locally available feed resources used for smallholder beef production in
Ncorha and Gxwalibomvu in the Eastern Cape Province of South Africa.
Methodologies: Data was collected using pretested structured questionnaires administered to 47 and 48 participants
from Ncorha and Gxwalibomvu communities, respectively. Feed resources used by farmers were collected and analysed
for nutritional composition. Feed resources were collected in winter and summer to determine the seasonal effect on
nutritional composition.
Results: Cattle herd size was higher (P < 0.05) in Ncorha (13.7 ± 1.9) than in Gxwalibomvu (11.3 ± 1.9). Over 65% of
respondents from both communities had cattle herds comprised of mixed breeds (non‐descript crossbreds). Other breeds
recorded were Nguni (26% of the respondents), Brahman (7%) and Afrikaner (2%). All the farmers in Ncorha and
Gxwalibomvu grazed their cattle communally on natural pastures throughout the year. The majority (91%) of the
interviewees indicated they use feed supplements during the dry season. Crop residues, maize stover in particular, were
common in both areas, with more farmers in Ncorha (70%) using them than in Gxwalibomvu (59%). Few farmers (<5%)
used cereal grains, exotic herbaceous legumes (i.e., Lucerne) as feed supplements. Farmers also mentioned that cattle
browsed indigenous and exotic leguminous tree species, especially Acacia mearnsii (Black wattle) during the dry season.
Farmers deemed A. mearnsii as the most severe encroacher, adversely affecting land utilisation and natural pasture
productivity in the surveyed areas. Lucerne hay (22.5 %) followed by A. mearnsii (16.2 %) had the highest crude protein
content but did not vary with season. Natural pasture fresh biomass and hay, maize stover and cobs had higher ADF
content (42‐46%) compared to other feed ingredients but their composition varied with season.
Discussion: The observation that Lucerne and A. mearnsii had high crude protein content while rangeland hay and crop
residues had high ADF content is consistent with literature. These feed ingredients can be used as protein and energy
source when formulating low cost diets for beef smallholder beef production.
Conclusion: Rangeland grass, crop residues, browse legume tree species were the most locally available feed resources.
The nutritional composition of feed resources varied with season, expect for Lucerne and Acacia mearnsii. Further studies
comparing the growth performance and meat quality of cattle fed diets containing locally available resources are
recommended.
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Background: Feeds with high fibre content are used during backgrounding of beef cattle to prevent acidosis that may be
encountered with high energy diets. Acidosis is the lowering of the pH level within the rumen due to microbial
fermentation of dietary starch. High fibre diets are also used to prevent excessive fat deposition during early post weaning
growth of ruminants.
Aim: To determine the effect of dietary fibre content on the rumen pH of beef steers.
Methodologies: Three diets; diet 1 with high (22 %) fibre; diet 2 with ideal (16 %) fibre and diet 3 with low (11 %) fibre
levels were fed to 18 beef steers for a period of 90 days. Each steer was fed in a feedlot single pen for ease of data
collection. Rumen fluid was collected from the steers through a stomach tube. Rumen pH was measured both before and
after the steers got fed with the three experimental diets. SAS (2013) software was used for data analysis and the means
were separated using a least significant difference (LSD) statistic at 5 %.
Results: There was no significant difference (P>0.05) in rumen pH of steers before they received treatment diets. This is
because all steers were receiving Eragrostis curvula hay of the same quality. However, steers on diet 1 which contained
high fibre, had the highest pH of 6.99 (STD Dev = 0.26) followed by those on diet 2 with pH of 6.64 (STD Dev = 0.47) and
diet 3 with a pH of 6.36 (STD Dev = 0.45).
Discussion: Statistically, there was no significant difference observed on the rumen pH among diets both before and after
the steers received the diets. However, there was a pattern difference among diets. All the diets showed rumen pH
readings that were within the expected range of 6.0 – 6.4 More‐over, all diets had a rumen pH level which was each far
above the acidosis pH of below 5.5 – 5.6.
Conclusion: High fibre results to high rumen pH. Further studies should be done on the rumen volatile fatty acids. Since it
is related with the utilisation of dietary fibre during the rumen fermentation.
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Background: The indigenous Nguni cattle is a small frame breed. Due to lower post weaning growth rates compared to
exotic breeds, the breed is not a favorable choice for finishing off in feedlots. The traditional feedlot diet contains a high
amount of energy (usually around 12 ME MJ/kg). It was postulated that alternative rations with lower energy content may
be more suitable and cost effective for indigenous beef cattle such as the Nguni. Glucose can be used as parameter for
measuring the efficiency of the diet.
Aim (‐s): The aim of this study was to use blood glucose as parameter to determine the differences between a low and
high energy diet fed to Nguni and Bonsmara (a composite breed) bulls.
Methodology: Two rations were fed to 90 Nguni and Bonsmara bulls (18‐20 months old). One group within each breed
received a low energy diet (11.36 ME KJ/kg) and the other group received a high energy diet (12.24 ME MJ/kg). Blood was
drawn from the tail for blood profile analysis.
Results: The blood glucose in the Nguni was higher than the blood glucose in the Bonsmara irrespective of the ration. The
Nguni on the low energy diet had a higher blood glucose analysis (5.90 mmol/l) compared to the Nguni bulls on the high
energy diet (5.27 mmol/l). However, these results were insignificant (p > 0.05). The Nguni on the low energy diet had
higher live weights compared to the Nguni high energy diet group (5 kg). The Nguni on the low energy diet had higher
carcass weights and growth rates that those on the high energy diet, but the differences were insignificant (p > 0.05).
Discussion: Literature indicates that the high blood glucose in the Nguni could be an adaptation mechanism, but further
studies will be needed to draw a significant conclusion. From the results obtained it is clear that the two rations will need
to be adjusted for further studies and a larger number of animals will be needed for a significant difference.
Conclusion/Recommendation: The results between the two groups indicated no significant differences. Further research
is warranted in combination with gene expression studies to gain an insight on the fat and muscle deposition in these
Nguni animals.
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Background: The year 2014/15 was known to be the hottest and dry year in the history of humankind. Dry conditions
coupled with hot ambient environment contributed negatively to the welfare and survival of animals which are raised
extensively. In South Africa, most provinces were declared disaster zones. Therefore, there was scope to validate whether
extensively raised cattle within the Eastern Cape Province were coping within their respective rangelands. Clinical signs of
energy and protein biomarkers as well as immunological responses through haematology analysis were therefore
necessary indicators to check any constrain on a selected herd of Boran and Nguni cows.
Aim: The aim of this experiment was to determine the energy, protein biomarker and immunological responses from free‐
ranging Nguni and Boran cows
Methodology: A total of 60 free‐ranging cows (30 from both breeds) were randomly selected and identified for the study
according to their parities as follows: Parity 1 (n=12), 5‐Parity 2 (n=14), Parity 3 years (n=18), Parity 4 (n=16) and Parity 5
(n=8). Concentrations of energy (glucose and cholesterol) and protein‐related metabolites (urea, creatine, Alkaline
phosphatise (ALP), Alanine aminotransferase (ALT), Aspartate aminotransferase (AST) and Gamma‐glutamyl
transpeptidase (GGT) and full blood count (FBC) were determined during the dry periods of the year (June to September).
Results: Nguni cows showed resilience throughout the trial period as they maintained significantly higher (P<0.05) protein‐
related enzymes concentrations as well as energy biomarkers. Notably, significant differences (P<0.05) were observed
from the Nguni cows in parity 4 which had 103.3±6.23 umol/L of creatine concentrations while Boran cows of the same
parity had 43.3±7.27 umol/L. Nguni cows in parity 4 also had significantly high concentration of ALP (146.6±10.76 U/L)
while Boran cows had a lower concentration of 75.0±12.57 U/L. On the other hand, AST concentration from Nguni cows
in parity 4 was 82.5±4.90 U/L while Boran cows had 62.1±5.71 U/L for the same period. Boran cows had significantly
(P<0.05) high cholesterol levels.
Discussion: It has been proven that Nguni cows adapt towards dry periods through recycling of urea, behavioural patterns
such as resting in the shade and being non‐selective foragers (Linington and Scholtz, 2006). Nguni cows maintained high
levels of some energy and protein biomarkers showing better survival capability than the Boran cows in this trial. From
this study there is evidence which showed that the Boran cows can mobilize fat reserves and use it through times of need
as supported by the high cholesterol levels.
Conclusion: Results from this study revealed that Nguni cows maintained high levels of some of the energy and protein‐
related biomarkers during the dry months in the trial.
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Background: Morphological measurements have been used worldwide to assess the performance of animals henceforth
characterise them. The documentation of such information enables the degree of certain traits to be identified allowing
knowledge of their adaptability to be considered in animal production. Research has shown that indigenous cattle breed
such as the Boran and Nguni adapt well to the Sub‐Saharan climate.
Aim: The relationships between coat colour and body measurements of Boran and Nguni cows were investigated.
Methodologies: Linear measurements for head length (HL), ear length (EL), heart girth (HG), rump height (RH), rump
length (RL), body length (BL), wither height (WH) and tail length (TL) were taken using a flexible ruler. The measurements
were conducted on 30 Nguni and 30 Boran stud cows. Coat colour, live body weight and age values for each cow were
recorded. Principal component analysis was used to analyse the data captured.
Results: Age significantly (P>0.05) affected WH, BL, RL and TL. Older cows had longer tails, RL and shorter WH. Correlation
coefficients ranged from ‐0.36 (TL and EL) to 0.21 (HG and RH). Communality ranged from 0.401 (HL) to 0.814 (RL). The
HG, WH, HL, EL and RH values were affected by coat colour.
Discussion: Coat colour variations on the study animals influenced the linear measurements and this was likely due to
climatic and geographical environments of the study sites. Coefficient of variation for EL indicated selection sensitivity to
environmental conditions. Head length is a cephalic measurement closely associated with the cranial bone hence its low
variability observed in the study. Correlations of HG with body weight (moderate) and WH (low) were relatively low as
compared to other studies indicating that necessary management practises should be implemented in order to improve
productivity since HG is closely related to the body condition of animals. Medium variability of rump traits could have
attributed fat and muscle deposits the study animals. The high correlation coefficients in the study showed that as live
weight increases body measurements increase as well; hence selection of traits can be done simultaneously.
Conclusions/recommendations: The frame score of the Nguni and Boran cows were different, but the principal
component analysis showed that morphological traits are important as predictors of longevity and lifetime in cows. These
traits can be used in selection of the Nguni and Boran cows for breeding purposes. There is need for further research to
be conducted on the association of coat colour, linear body measurements and adaptation mechanisms of cows under
climatic stress conditions.
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Background: Inclusion of genomic information into animal improvement programmes promises accurate selection of
young animals, reduced generation interval and accelerated genetic gain at a reduced cost. Realising high accuracy
depends on the size and structure of the reference population, in which the prediction equations for estimating genomic
breeding values (GEBV) for selection candidates are derived, and density of genome‐wide marker genotypes. The
challenge for numerally small breeds is assembling sufficient reference populations, and in crossbred populations, this is
exacerbated by structural complexities.
Aim (‐s): The aim of this study was to identify influential animals that will constitute the reference population for the
Simbra cattle breed.
Methodologies: The Simbra, is classified as a synthetic breed, originating from the Simmentaler and Brahman cattle
breeds. Full pedigree data containing 250 853 records were obtained from the Simbra Cattle Breeders’ Society of South
Africa. Editing discarded 6 records, remaining with 250 847. PEDIG software was used to estimate individual marginal
genetic contributions, to identify founders and ancestors of males born between 2005 and 2014. Influential animals are
in the top 100 when ranked by their marginal genetic contributions.
Results: We found 99 founders and 45 effective founders. Total genetic variation of the Simbra cattle was explained by 77
ancestors, and all these ancestors were purebred Brahman and Simmentaler cattle. After removing base breeds from the
pedigree, the number of founders and effective founders for the Simbra breed were 16 842 and 362, respectively. Only
64% of the genetic variation was explained by the most important ancestors.
Conclusion/Recommendations: It is clear that current genetic diversity of the Simbra breed is explained by the Brahman
and Simmentaler breeds, from which it originate. To realize accurate genomic evaluations, it will be beneficial to include
these breeds of origin in the reference population of the Simbra breed.
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Background: The current South African carcass classification system was implemented in 1992 as a necessary tool for the
marketing and trading of SA red meat carcasses. Additionally, it was implemented as a result of findings which confirmed
changes in the quality attributes as well as physical and nutrient composition of SA beef carcasses due to age and degree
of fatness. Particularly, age and fat code have been reported as key determinants of the market price, with young animals
and fat code 2 fetching high premiums. Nonetheless, it has been argued that the current classification system gives limited
description of the quality‐related characteristics as it only describes scores and measurements but does not rank for meat
quality attributes. Since the implementation of the current classification system, the quality of beef carcass classes from
different breeds of the same age group has not been evaluated to assess the cogency of the current system in terms of
tenderness. However, tenderness varies among animals, breeds, muscles and cuts.
Aim(s): In this paper the effect of breed on tenderness of beef carcasses from animals of the same age‐category classified
according to the South African classification system was determined.
Methodology: The study was conducted at a high throughput abattoir in the Eastern Cape, South Africa. A total of 175
cattle comprising of 5 different beef breeds (Angus, Bonsmara, Simmental, Fleckvieh and Non‐descript) were used in the
study. The breeds were randomly selected at lairages. Animals falling within the same age class (C2) were selected after
classification at the slaughter floor by a trained meat classifier according to the regulations for classification of meat
intended for sale in the Republic of South Africa. Meat samples were then harvested from the Longissimus thoracis et.
lumborum (LTL) muscle for WBSF measurements.
Results: Differences (P < 0.05) were observed for WBSF values across breeds. Tenderness of the Angus C2 class differed (P
< 0.05) from that of Fleckvieh and Nondescript breeds, but similar to that of Simmental. The Angus and Simmental breeds
had the toughest meat (41.54 ± 2.47 and 38.71±1.67, respectively), compared to Non‐descript, Fleckvieh and Bonsmara
(31.53±3.74; 32.00±2.16 and 36.71±2.55, respectively).
Discussion: The South African classification system assumes that tenderness from carcasses falling within the C‐age
category is similar. However, the current study discovered that meat tenderness from the same muscle differed amongst
animals of the same age but different breeds. These results are in agreement with other studies stating that tenderness
displays wide variation among animals, breeds, muscles and cuts.
Conclusions and recommendations: Tenderness differs from carcass classes of animals that fall within the same age
category depending on breed type. Thus, age alone might not detect tenderness of meat, other factors such as breed
should, therefore, be incorporated in the SA classification system.
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Background: Most South African beef farmers use the extensive production system which allows them to supply the meat
industry with more quantities in attempt to meet the consumer demands. These makes it impossible for the
recommended day to day and/or close interaction between animals and the stockman, aiming at improving their relation
and promote ease of handling and thus improve meat quality in the long run. The general managerial routines that require
close human‐animal interactions in this set up, such as castration, dipping, branding, vaccination and sampling are
perceived as being unpleasant by the animals, thus changes in behavioural and physiological responses in trying to cope
with the conditions.
Aim (‐s): On‐farm behavioural and physiological responses of Nguni (NG) and non‐descript (ND) beef steers reared on
natural pastures in relation to successive handling were assessed.
Methodologies: The behavioural responses of NG (20) and ND (20) steers during eight weeks of continuous handling were
determined by recording avoidance‐related scores; Race Score (RS), Entry Score (ES), Weighing Box Score (WBS), Stepping
Score (SS), and Exit Speed Score (ESS). Furthermore, blood samples were collected from the jugular vein using two
specialised vacutainer tubes and a needle mounted on a holder for glucose, cortisol and lactate analysis.
Results: Both WBS (P=0.0001) and SS (P=0.0011) were associated with genotypes. Most NG steers were more‐calm than
the ND steers, with the latter also vocalizing and aggressively kicking. However, genotype did not (P>0.05) influence RS,
ES, ESS, cortisol, glucose and lactate levels. Observation/sampling week had an effect on RS (P<0.0001), ES (P<0.0024),
WBS (P<0.0001), glucose (P<0.0001), cortisol (P=0.0005) and lactate (P<0.0001) levels.
Discussion: Inevitable environmental conditions such as weather patterns and external animal social interactions on
specific sampling days influenced the obtained responses. Further, animals may vary in their responses to a particular set
of circumstances through personality expression, with some animals in a population behaving more boldly than others.
However, literature reveals that the tendency to become behaviourally agitated stabilizes over time in certain individual
animals; which was mostly the case with the NG and not ND steers in some stages of observation. The reported
adaptability advantage for the NG genotype was observed to an extant in the current study.
Conclusion/recommendations: Though some minor behavioural differences were seen between the genotypes in some
stages of observation, the weekly behavioural responses were clearly reflected in the measured cortisol, glucose and
lactate. Regardless of some prominent negative behaviour seen over time, the levels of the measured blood constituents
continued to drop for both genotypes.
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Background: Genomics may have much to offer in the implementation of breeding objectives. Advantages of genomic
prediction include increased accuracy of genetic prediction both for routinely reported traits, traits that are costly or
difficult to measure, and traits that are measured late in life or are sex‐limited. These advantages may lead to accelerated
genetic improvement.
Aim: Here, relative contributions of genomic predictions to selection for components of a multi‐trait economic breeding
objective are examined as a function of their accuracies.
Methodologies: Three distinct objectives were evaluated: 1) feed efficiency, and economic merit of specialized 2) sire‐
and 3) dam‐lines of Angus. The EBVs to which economic weights were applied resulted from blending the respective
phenotypic and genomic EBV. Effects of differences in accuracy of the phenotype and genomic EBV for component traits
on the accuracy of prediction of the breeding objective were evaluated. The “Breeder’s equation”:
, wherein,
= response to selection, = square root of heritability or accuracy, = genetic standard deviation, and = selection
intensity was used to assess selection response as a function of these changes in accuracy.
Results: When accuracy of genomic prediction was 0.6 for both intake and gain, accuracy of selection for feed efficiency
was improved to 0.51 from 0.37 without genomic predictions. Considering multi‐trait breeding objectives, addition of
genomic breeding values with accuracies similar to those that are used in the evaluation of North American Angus
improved the accuracy of EBV for individual traits by 9% to 76%. Thus, increased accuracy due to incorporation of genomic
information in the EBV for individual traits translated into improvements in economic value of US$346 when selection in
the nucleus was based on the terminal objective and 60 progeny were harvested in the commercial sector. When selection
in the nucleus was based on the maternal objective and 15 daughters were retained as replacement females in the
commercial sector, the value captured by the commercial breeders from the inclusion of genomic information was
US$326.
Discussion: A breeding objective reflects the functional relationship between breeding values of biological traits and
economic merit. Implementing a breeding objective depends on a genetic evaluation system such that the objective can
be quantified as a function of the estimated breeding values (EBV). The outcome of this calculation can be thought of as
an EBV for economic merit. With low accuracy EBV based on phenotypes, higher accuracy genomic prediction markedly
improves accuracy of the blended EBV. As accuracy of phenotype‐based EBV increases or accuracy of genomic prediction
decreases the contribution of the genomic EBV is diminished. Economic breeding objectives facilitate evaluation of the
cost:benefit trade‐off that is implicit in adoption of genomic technology for prediction of EBV.
Conclusions and recommendations: Increased accuracy of EBV achieved by incorporating genomic information can yield
economic returns in commercial production that are more than sufficient to offset the cost of genotyping by the seedstock
producers, provided that the genomic EBV are of sufficient accuracy.
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Background: In order to improve utilization of low nutrient and high fibrous pasture, which is common in the tropics,
supplementation with concentrates having readily available nutrients is recommended to improve livestock productivity.
Chloris gayana is one of the predominant grasses in the cattle corridor of Uganda. However, its low nutrients content
constrains animal production due to unfavorable rumen environment for microbes for forage degradation.
Aim: This study investigated the rumen environment and degradation kinetics of Chloris gayana hay fed as basal at
maintenance levels to steers supplemented with graded levels of concentrate.
Methodology: Four Holstein‐Friesian castrated steers weighing between 400 – 800kg live body weights were used in
determination of in Sacco degradability. The basal diet composed of C. gayana hay was supplemented with graded levels
of concentrate at ratios of 10%, 20% and 30% to form the three treatments. In the control treatment, steers were fed a
diet of 100% hay. Chloris gayana hay was placed in nylon bags and incubated in the rumen of four fistulated steers for 0,
3, 6, 12, 24, 48, 72, 96 and 120 hour.
Results: The crude protein (CP), metabolisable energy (ME) and acid detergent lignin (ADL) of formulated rations
significantly increased (<0.0001) with increase in concentrate inclusion from 4.8 to 7.5%, 5.8 to 6.6MJ/KgDM and 6.8 to
7.9%, respectively. The acid detergent fiber (ADF), neutral detergent fiber (NDF) and dry matter (DM) of the rations
significantly decreased (P<0.0001) with increase in level of concentrate supplementation from 35.6 to 28.4%, 64.1 to
49.5%, and 92.8 to 92.1%, respectively. The highest effective DM degradability (33.86%) and organic matter degradability
(33.9%) was observed at 20% inclusion level of concentrate into hay. Similar trends were observed for DMr degradability
at 48 hour (42.2%). The highest ME (5.8MJKg DM) of hay was obtained at 20% inclusion level of the concentrate into hay.
The lowest ME (5.1MJKg DM) and DMD48h (37.4%) of hay was recorded at 0% concentrate supplementation.
Subsequently, rumen pH (6.7) collected preprandial at 6:00h was closer to neutrality compared to the more acidic
conditions of the rumen environment for the 0, 10, and 30% level of concentrate inclusion. Similarly, the highest level of
ammonia concentration (89.3(mg)/L) was attained at 20% concentrate inclusion level.
Discussion: The nutritive composition of Chloris gayana was low similarly to most tropical grasses due to cultivar, age of
harvest and low plant nutrients in the soils. The CP, ME and ADL of ration increased as NDF and ADF decreased due to
substitute effect of concentrates. Concentrates contain less fiber with high ADL and more soluble nutrients. The pH of
rumen fluid followed NH3 production which increased with concentrate inclusion. This is attributed to the breakdown of
CP in diets which also increased with concentrate inclusion. The DMD and OMD did not significantly differ (P<0.05) with
increase in concentrate level due to the insignificant change in DM of the diets.
Conclusion: Supplementation of Chloris gayana hay based diet with concentrate up to 20% inclusion level not only
improved rumen environment but also rumen degradability and ME extracted from the hay.
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Background:
Over 90% of beef in Malawi is produced on smallholder farms. There is evidence that smallholder farmed areas in sub‐
saharan Africa are becoming vulnerable to climate change yet farmers’ perceptions of the impacts of climate changes on
beef production and quality are not known. Perceptions have strong influence on how farmers deal with climate‐induced
risks and opportunities.
Aim: The current survey was conducted to evaluate socioeconomic factors affecting farmers’ perceptions of the effects of
climate change on beef production and quality in the smallholder areas of Malawi.
Methodologies: A total of 182 smallholder beef cattle farmers in Malawi were interviewed usinga pretested structured
questionnaire in December 2014.
Results: Over 70% of the respondents reported that negative impacts of climate change on beef production and quality
including reduced growth and reproductive performance were a result of rising temperatures and decreasing rainfall over
the last two decades. Ordered logit model showed that farmers in low‐altitude areas as opposed to those in plateau, mid
and high‐altitude areas had a higher (p<0.05) perception of experiencing decreases in rangeland biomass, growth and
reproductive rates, beef yield and quality. Low‐income versus high‐income farmers had a higher (p<0.05) perception of
having decreases in rangeland biomass and growth rates. Male heads had a higher (p<0.05) perception of having increased
cattle feed intake and decreased mortality compared to female heads. Less versus more educated farmers had a higher
(p<0.05) perception of experiencing increased tick‐loads and decreased cattle sales.
Discusion: Overall, current findings supports previous evidence that smallholder cattle production is getting extremely
vulnerable to climate change due to both climatic and socioeconomic factors. Taking cognisance of differences in climatic
and socio‐economic factors among smallholder beef producers could, therefore, be important in formulating appropriate
strategies to minimise their susceptibility to climate change.
Conclusion/Recomendations: The determinants of smallholder farmers’ perceptions of impacts of climate change on beef
production and quality were agro‐ecological zone, income, gender, education and age. This information is important in
shaping smallholder beef farmers’ climate adaptation and mitigation strategies.

A b s t r a c t n u m b e r | 42

Use of an Australian reference population to impute genotypes of South African
sheep
L. Sandenbergh1#; K.P. Gore2,3, J.H.J. van der Werf3,4, J.J. Olivier1, S.W.P. Cloete1,5
1
Directorate: Animal Sciences, Western Cape Department of Agriculture, Elsenburg, South Africa, 7607; 2Animal Genetics and
Breeding Unit, University of New England, Armidale, Australia, 2351; 3Cooperative Research Centre for Sheep Industry Innovation,
Armidale, 2351; 4School of Environmental and Rural Science, University of New England, Armidale, Australia, 2351; 5Department of
Animal Sciences, University of Stellenbosch, Stellenbosch, South Africa, 7600
#
Corresponding author: LiseS@elsenburg.com

Background: Genomic information increases the accuracy of traditional pedigree‐based selection methods, especially for
lowly heritable, sex‐limited or hard‐to‐measure traits. Animals can also be selected at an earlier age and therefore genomic
prediction increases the rate of genetic gain. Prior to the implementation of genomic selection, a reference population
consisting of 1000’s of animals with whole‐genome SNP genotype and phenotype information, is required. The reference
population is used in developing a prediction equation for genomic estimated breeding values (GEBVs) for selection
candidates. Due to breed diversity, large effective population sizes of sheep breeds and the limitations of across‐breed
prediction, large reference populations for genetically distinct groups are needed to ensure accurate genomic prediction.
The cost of genotyping relative to the worth of individual sheep, a lack of phenotype records and a skills shortage curtails
genomic selection strategies in South Africa. The local sheep industry has a growing interest in sheep genomics, however,
and therefore the existing resources should be used judiciously and innovatively.
Aim: To use an Australian sheep reference population to impute the genotypes of South African (SA) sheep, thereby
assessing the viability of estimating GEBVs for SA sheep using an Australian reference population.
Methodologies: SA sheep samples consisting of 48 Dohne Merino, 40 Dormer, 59 Dorper, 102 Merino, 57 SA Mutton
Merino (SAMM) and 27 White Dorper (WD) underwent genotyping with the OvineSNP50 chip. A 12K subset, comprising
the SNPs included on the low‐density chip, were compiled for each individual from the 50K data. Approximately 3 900
multi‐breed records were selected from the Australian sheep reference population and then used to impute the 12K
subset back to 50K. The correlation coefficient between the imputed genotype and the original genotype was then
determined.
Results and Discussion: Derived mean correlation coefficients (SD) for the Merino, WD, Dohne Merino, SAMM, Dorper
and Dormer amounted to 0.86 (0.015); 0.85 (0.014), 0.84 (0.012), 0.84 (0.018), 0.80 (0.011) and 0.77 (0.010), respectively.
A recent study on Australian Merino and Merino‐crossbreds, found that the accuracy of GEBVs for post‐weaning weight,
post‐weaning eye muscle depth and yearling greasy fleece weight only decreased slightly (0.67%) if genotypes were
imputed from 12K to 50K with an accuracy of between 0.88 and 0.99 when compared to actual 50K genotypes.
Conclusions and recommendations: Adding SA samples to the Australian reference population, thereby increasing the
genetic relationship between the two populations, may further increase the accuracy of genotype imputation and GEBV
predictions from this resource. Future studies into the plausibility of an across‐country collaborative genomics programme
need to be undertaken to ensure the best outcome for local producers.
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Background: Comparisons have been made between different types of birth coats in Merino sheep for more than two
centuries. Associations have furthermore been made between different birth coat types and wool characteristics observed
and measured later in life and subsequently, the possible value of this trait in selection of Merino sheep. The culling of
progeny at weaning is an excepted action in the wool stud industry of South Africa. Animals are mainly culled on structural
faults and on weaning weight. Little emphasis is placed on the culling of a wool related trait at weaning, despite the fact
that a large part of the income on a sheep farm is derived from wool production.
Aim: The aim of this study was to evaluate birth coat score as an early selection indicator for wool characteristics.
Methodologies: Data collected on the Cradock fine wool Merino stud were used for this study. The traits included in the
analysis were birth coat score (BC), clean fleece weight (FW), fibre diameter (FD), coefficient of variation of FD (CV), staple
length (SL), wool quality score (WQ) and variation over the fleece (VAR). A seven trait analysis was fitted including these
traits. Variance components and genetic parameters were estimated with THRGIBBS1F90. This software can be used to
derive variance components and genetic parameters in linear‐threshold mixed animal models for any combination of
categorical and continuous traits.
Results: The heritabilites (h2a) obtained for BC, FW, FD, CV, SL, WQ and VAR were 0.41, 0.65, 0.66, 0.49, 0.61, 0.50 and
0.27 respectively with standard errors (± s.e.) ranging from 0.03 to 0.07. The maternal heritability (h2m) for BC and FW
were 0.12 and 0.01 respectively and the maternal permanent environmental effect (c2mpe) for BC was 0.04. The genetic
correlations among BC and FW, FD, CV, SL, WQ and VAR were 0.16, 0.12, 0.11, 0.31, ‐0.14 and ‐0.20 with ± s.e. values
ranging from 0.08 to 0.11.
Discussion: The h2a and h2m obtained for BC, FW, FD, CV, SL, WQ and VAR from this analysis corresponds well with the
values obtained with a linear model estimated with the ASREML3 program on the same dataset. The h2a for BC was lower
than the estimated obtained with THRGIBBS1F90 for another analysis that included BC on the same dataset. It is evident
from the results of this study that there is a tendency that the more hairy lambs have a higher FW, FD, CV and SL and the
more woolly lambs have better wool quality and less variation over the fleece. However, all of these correlations were
low to moderate between BC and the wool characteristics.
Conclusions: It can be concluded from the analysis of this study that BC is a highly heritable trait, but the low to moderate
genetic correlations with the other wool characteristics indicates that BC will not have any real value as an early indicator
of the wool characteristics in Merino sheep. It is important that more research should be done to identify an early selection
indicator for wool characteristics.
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Background: The preference for a particular mating partner plays a vital role in the reproductive success of a species. It
was observed during the exposure of an individual ram to a number of ewes in oestrus, that rams will prefer to mate with
specific ewes, resulting in the exclusion of the eventual unmated ewes. This clear mating preference behaviour exhibited
by rams indicates that ewes differ in their sexual attractiveness.
Aim: The aim of this study was to formulate a standard operating procedure (SOP) for the training of rams to ejaculate
into an artificial vagina (AV), which will contribute to refine handling and training programs for sheep when training them
for semen collection purposes.
Methodologies: The study was approved by the SU Animal Ethics Committee (SU‐ACUD15‐00083). The behavioural study
consisted of three experiments. For experiment one, 5 Dormer and 5 Merino rams of each sexual experience category
(yearling and experienced) was exposed to six ewes (3 mature and 3 yearling) in oestrous. After 5 minutes the ewe the
ram spend the most time courting and mating was removed and ranked as one. The observations were continued until all
ewes had been ranked. For experiment two, the influence of a high and low exposure frequency to the student only or
the student and the technical assistant on the ram’s ability to become habituated to a specific handing procedure, was
determined over a study period of 29 consecutive days. In experiment three, yearling and experienced Dormer and Merino
rams were exposed to ewes in oestrous of both the Dormer and Merino breeds to determine if a ram has a preference for
a ewe of its own breed. This experiment was also used to determine if sexual experience and ewe breed has an influence
on ease of training to use the AV.
Results: In Experiment one, both the experienced (p<0.05) and yearling (p<0.01) Dormer rams exhibited a definite
preference for experienced ewes. The Merino rams irrespectively of sexual experience, were less discriminative in their
choice of ewes. In Experiment two, it was observed that regardless of the breed and level of experience, rams can be
accustomed to specific handling activities over a relatively short period. In Experiment three, the experienced Merino
rams showed a definitive preference for a teaser ewe of its own breed (p<0.05). No conclusive evidence of a breed
preference was observed in the Dormer rams, irrespective of experience level. Yearling Merino rams also did not exhibit
a preference for a teaser ewe of the same breed, as was found in experienced Merino rams. There was also no conclusive
advantage for experienced Merino (p=0.134) or Dormer (p=0.759) rams in their willingness to ejaculate in the AV
compared to yearling rams. However, only 50% of the experienced Dormer rams could be successfully trained to use the
AV, compared to the 90% of the experienced Merino rams. Of the yearling rams only 40% of both the Merino and Dormer
breeds could be trained.
Discussion: These results indicate that a ram irrespective of its breed or level of sexual experience can be habituated to a
specific handling procedure in ± 1 month. Experienced Merino rams can be successfully trained to ejaculate into an
artificial vagina in ± 2 weeks, with extended training periods required for experienced Dormer and yearling Dormer and
Merino rams. When using a teaser ewe in oestrus for the training of the rams, it is recommended that an older ewe of the
same breed as the ram is used.
Conclusions: Further research on the time to train experienced Dormer rams as well as yearling rams (Dormer and Merino)
is required. Research to establish what determine a ewe’s sexual attractiveness to rams of the same breed as well as other
breeds, is also warranted.
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Background: The Namaqua Afrikaner is one of the oldest sheep breeds in South Africa. This indigenous fat‐tail breed is
listed as endangered on the Endangered Species list of Food and Agriculture Organisation. Grootfontein Agricultural
Development Institute implemented a program in 2006 involving the conservation and improvement of South African
sheep breeds (GADI‐Biobank). The two departmental Namaqua Afrikaner flocks, as well as one privately owned flock, are
part of this program. These flocks comprise most of the remaining purebred Namaqua Afrikaner sheep in the country. This
study forms part of the establishment of a cryopreservation bank for the Namaqua Afrikaner part of the GADI‐Biobank.
Aim: The aim was to investigate the quality of fresh and frozen semen of Namaqua Afrikaner sheep, compared to that
recorded for semen obtained from the Dohne Merino and Dorper breeds that are cryopreserved on a commercial scale.
Methodologies: The study was conducted between January and August 2015. September 2013‐born Namaqua Afrikaner
(12), Dohne Merino (12) and Dorper (9) rams were used in the study. The rams were kept under kraal conditions with
adequate shade, and they received a high protein, high energy diet on measured levels. Rams were exercised regularly for
the entire trial period. Originally it was envisaged to collect semen samples using the artificial vagina (AV) method, which
proved to be problematic with the Namaqua Afrikaner rams. Semen samples were subsequently collected twice a week
by either AV (Dohne Merino and Dorper) or electro‐ejaculation (EE; all breeds). Macroscopic sperm traits were assessed
and sperm concentration determined immediately after collection. Each sample was diluted with Triladyl® (1:3) and
subsequently frozen in straws. Nigrosin‐Eosin smears were made of fresh and diluted semen samples for survivability (%
live) and mortality (% dead) evaluation. Frozen straws were thawed and evaluated at 7, 30 and 90 days after
cryopreservation. A droplet (0.5mL) from each thawed sample was assessed microscopically for post‐thaw motility and
the percentage live sperm. Nigrosin‐Eosin smears were also made for evaluation of % live sperm. Data were analysed with
the GLM and CHI‐SQ procedures of the SAS statistical package.
Results: No breed differences were observed in sperm concentration or motility. Dorper rams had higher semen volume
than Namaqua rams. Dorper rams had higher % live sperm at 7, 30 and 90 days than Namaqua rams. Semen volume and
motility of the fresh and diluted semen samples did not differ between collection methods. Sperm concentration, motility
of frozen‐thawed semen samples and % live sperm was higher (P<0.05) with the AV method.
Discussion: Namaqua Afrikaner sperm traits did not differ in quality from Dohne Merino or Dorper semen before
cryopreservation, but % live sperm after cryopreservation was lower than that of Dorper semen. Results indicated that
semen quality post‐cryopreservation was improved when semen samples were collected by means of the AV method,
when compared to the EE method.
Conclusions: Further research is required to investigate the phenomenon that Namaqua Afrikaner rams do not want to
ejaculate into an AV.
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Abstract
Background: Tankwa goats are free‐ranging goats found in the Tankwa Karoo National Park in the Northern Cape, South
Africa. A previous genetic study concluded that these feral goats are a potentially unique population. Due to the fact that
the goats posed a threat to the indigenous plants found in the Northern Cape, they were moved from the park to
Carnarvon Research Station (Northern Cape Department of Agriculture, Land Reform & Rural Development). Since the
Tankwa goat population consist of only a few hundred individuals, an understanding of the reproductive biology of Tankwa
goats will be a useful tool in conserving this unique breed.
Aim:The aim of this study was to define sperm quality in Tankwa goats using various macroscopic and microscopic
evaluation techniques.
Method: Ejaculates (n=60) were collected over two seasons (August 2015 and February 2016) using electroejaculation.
Sperm concentration, morphology, motility, hyperactivation and vitality were evaluated using the Sperm Class Analyzer
computer‐aided sperm analysis (CASA) system. Sperm morphology was assessed using SpermBlue and Nigrosin‐Eosin
staining techniques. The acrosome status was assessed by FITC‐PNA assay and fluorescence microscopy.
Results: The sperm concentration varied from 4.6x10^6 to 6.12x10^9 in August 2015, and from 4x10^6 to 8.5x10^9 in
February 2016. The percentage total motility varied from 23% to 94.7% in August 2015, and from 16.7% to 95.7% in
February 2016. The vitality (%) varied from 54% to 86% in August 2015, and from 24.6% to 94% in February 2016.
Morphology (%) ranged from 69% (normal sperm) to 95% in August 2015, and from 60% to 95% in February 2016.
Recommendation: The results of this study will be used as baseline information for future studies on the breeding
potential and possible commercialization of this species.
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Background: Increased awareness about animal welfare has raised various issues associated with the physical castration
of male livestock, to the extent that the European Union has decided to ban the practice in piglets. It is thus necessary to
investigate welfare‐friendly alternatives to physical castration. Immunocastration has proven to be an effective approach
in the pork industry; however, little has been researched on its application in beef and lamb production.
Aim: This study aims to determine whether the interval between first and second immunocastration vaccination will
potentially influence the growth and testis development of ram lambs.
Methodologies: This study was approved by the Research Ethics Committee: Animal Care and Use of Stellenbosch
University (SU‐ACUD15‐00073). Three vaccination intervals were investigated, namely: 4, (IC4) 3 (IC3) or 2 (IC2) weeks
between first and second vaccination (Improvac®, Zoetis Animal Health), respectively. Intact Dohne Merino males (R) were
used as a control, and each treatment group consisted of 10 rams (5.5 months old). All immunocastrates received their
second vaccination 4 weeks prior to slaughter. The total trial period was 70 days (Week 0 – 9), after which all animals were
slaughtered. During the growth trial, all sheep were weighed and scrotal circumference measured, on a weekly basis.
Testes were collected at slaughter and weighed on arrival at the laboratory. The testes cut surface CIE L*a*b* colour was
determined. Sperm were harvested from the epididymii for determination of concentration and assessment of
morphology.
Results: For the overall trial period, there were no significant differences in ADG between the respective treatments.
Scrotal circumference did not differ between treatments until week 4 of the trial; at which time immunocastrates had
smaller (p < 0.05) scrotal circumferences than R. From week 5, the scrotal circumferences of IC3 and IC2 were smaller (p
< 0.05) than R, and remained smaller until the end of the trial (week 9). The testis weights of all the immunocastrated
groups were lower (p < 0.001), when compared to that of R. The immunocastrates also had higher (p < 0.01) a* and b*
CIE colour values than those recorded for R. Of the immunocastrates, 5 had sperm present in the epididymis. These
immunocastrated samples had a lower (p < 0.001) sperm concentration (3.3 x 107 ± 1.1 x 108) than the intact males (1.3 x
109 ± 8.1 x 107).
Discussion: Although no significant effect of vaccination interval was seen on the growth performance of
immunocastrates, vaccination influenced the onset of inhibition of testicular growth as well as clearance of sperm in the
epididymis. The immunocastrated ram lambs had less red and more yellow testes than the control rams, potentially
indicating a decrease in testicular activity. Only 5 of the immunocastrates had sperm still present in the epididymis, 3 of
which were part of the IC2 group.
Conclusions and recommendations: Immunocastration had no negative effect on overall growth compared to intact
males. Investigation into the effects of vaccination interval on testicular androgen production and testicular morphology
is recommended to provide insight into the influence of immunocastration chemicals on testis physiology and functioning.
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Background: Global warming with associated elevated ambient temperatures results in heat stress, which can affect
livestock production and reproduction directly and indirectly. Conception rate can significantly be lowered by high
ambient temperatures, which in part can be attributed by the homeokinetic changes that are required to ensure effective
thermoregulation and thus optimal reproduction. The high content of PUFA in mammalian sperm membranes makes the
sperm cell particularly sensitive to oxidative stress by ROS. Methionine and cysteamine both belong to the thiol family, a
large class of antioxidants. Antioxidants play an important role in minimising the deleterious effect of free radicals on
sperm membrane integrity and function.
Aim: To determine the potential of the antioxidants methionine and cysteamine, when included in a standard field liquid
storage medium, to minimize or prevent the damage to sperm that experienced heat stress.
Methodologies: Semen samples were collected by means of electro‐ejaculation from 9 mature Dohne Merino rams. The
semen samples were evaluated after collection for macroscopic traits (volume, colour and viscosity), pooled and diluted
with a milk‐yolk based extender (MYE) to a final concentration of 200 x 106 sperm/mL. The pooled diluted sample was
then allocated according to a 3X5 factorial design to the respective treatments that included the inclusion of methionine
(Meth; 2mM or 4mM), cysteamine (Cyst; 5mM or 10mM), and incubation temperature (38.5 C, 39.5 C and 41 C). The
control consisted of MYE with 50mM trehalose. Parameters were recorded at 0h, 1h, 1.5h, 2h and 2.5h, and included
sperm survivability (% live sperm), sperm morphology and acrosome integrity. A total of 100 sperm were counted in three
field per smear, and expressed as a percentage.
Results: No significant interaction (p>0.05) was found between the antioxidants used in this study and incubation
temperature. As expected, the percentage of morphologically normal sperm decreased with an increase in the time sperm
were exposed to heat stress conditions (39.5 °C and 41.0°C), with the 41.0 °C temperature having the most detrimental
influence on sperm morphology after 2.5h (0h: 71.60±0.69% vs 2.5h: 55.80±0.76%; p<0.05). Acrosome integrity of sperm
was compromised with an increase in the exposure to the non‐normal temperatures investigated in this study. The
percentage of sperm with intact acrosomes declined with an increase in the duration of exposure of the sperm at 38.5°C,
39.5°C and 41.0°C, with the most extensive damage occurring at 2.5h. Methionine included at 2 mM in the extender
resulted in an improved maintenance of acrosome integrity, when compared to the control (61.78±1.04% vs.
57.78±0.74%; p<0.05).
Discussion: The reactive oxygen species (ROS) produced during heat stress conditions and resulting lipid peroxidation,
affected sperm membrane integrity, resulting in a decrease in sperm quality. The inclusion of methionine at 2mM
potentially contributed to the synthesis of glutathione, which in turn functioned as a quencher of ROS in this study. The
scavenging of the ROS is important to ensure the maintenance of the delicate pro‐oxidant/anti‐oxidant balance during a
sperm’s lifetime, and therefore protect sperm in its microenvironment to damage caused by oxidation, and more
specifically lipid peroxidation.
Conclusion and recommendations: The use of antioxidants in sperm storage or cryodiluent media should not be complete
ROS elimination because oxidative mechanisms play an important role in the physiologic control of mammalian sperm
functions. Further research is required to understand the heat tolerance of sperm.
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Background: Gastrointestinal parasitic infections (GINs) are one of the main health concerns in ruminants affecting goat
production in marginal areas. Current control strategies include the use of chemicals (anthelmintic, vaccination), grazing
management, biological approaches and the use of ethno‐veterinary products. There are concerns associated with the
use of chemicals such as the development of anthelmintic resistance and the presence of chemical residues in the food
and environment. There is therefore a need for alternatives, with genetics being the most promising. Genetic resistance
to GINs has been well studied globally using indicator traits such as faecal egg counts (FEC), packed cell volumes (PCV);
however, published results are inconsistent among breeds.
Aim: The aim of the study was to identify loci associated with GIN resistance in goats.
Methodologies: A total of 261 goats from areas representing the five agro‐ecological regions of Zimbabwe were
genotyped using the Illumina GoatSNP60 beadchip assay. After quality control (call rate>95%, minor allele
frequency>0.01), 53,347 SNPs were retained for analysis. The traits analysed were FEC and PCV. FEC were log transformed
(LFEC) to achieve normality. Variance component analyses were carried out using ASReml and genome‐wide association
(GWA) analysis using the GenABEL package. Principal components from the genomic relationship matrix were used to
account for population stratification.
Results: Heritability estimates using an animal model with either the kinship or the A matrix were 0.47 and 0.75, 0.56 and
0.72, and 0.27 and 0.63, respectively for LFEC (Strongyles), coccidia and PCV. Evidence for association was found on
chromosome 12 for Strongyles, on chromosome 4 for coccidia and on the X chromosome for PCV. Furthermore, other
regions that were significant at the suggestive level were identified on several chromosomes for the three traits.
Discussion: Several regions were found to be associated with parasite resistance, some of which in agreement with
published reports. However, results tend to be inconsistent among different studies and this can be partially explained by
different experimental designs, different breeds, analytical methods and level of animal infection among other factors.
Conclusions/recommendations: Resistance to gastrointestinal nematodes is a complex trait, for which better
understanding of the mechanisms underlying parasite resistance would lead to better control methods.
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Background: Cytokines are harnessed as part of local immunological responses by animals to combat local infections
and/or infestations. Such localized immunological responses contribute to the defense of host animals to ticks. Cytokines
are immune response components important in innate immunity and inflammatory response.
Aim: To investigate putative differences in the expression of IL‐1β, CCL2, CCL26 and IL‐8 between Namaqua Afrikaner (NA),
Dorper and South African Mutton Merino (SAMM) ewes at tick attachment and nearby control sites.
Methodologies: Whole skin biopsies of 4 mm diameter were collected from tick attachment and nearby control sites of
40 Dorper, 26 NA and 29 SAMM ewes. RNA was extracted from all the samples using Trizol reagent. Gene expression was
quantified by using real‐time qPCR.
Results: The expression of the two Interleukin genes (IL‐1β and IL‐8) was higher (P<0.05) across breeds and in NA at tick
attachment sites compared to control sites while approached significance (P=0.05) in SAMM although not differing
(P>0.05) in Dorpers. The expression of IL‐1β was higher (P<0.05) at the tick attachment sites of NA ewes compared to
Dorper and tended (P=0.096) to be higher than in SAMM ewes. . Breed had no effect on expression of IL‐8 at attachment
sites. CCL26 gene was more highly expressed at the tick attachment sites of NA ewes than at control sites (P<0.05). CCL26
gene was expressed more where nymphs attached compared to where adult ticks attached. The expression of IL‐8, CCL2
and CCL26 was unaffected by the life stage of ticks.
Discussion: The pro‐inflammatory cytokine genes (IL‐1β and IL‐8) were more highly expressed at tick attachment sites
than at control sites while CCL2 and CCL26 were independent of sampling site. NA ewes expressed IL‐1β more at tick
attachment sites compared to Dorpers. The NA breed was also more likely to up‐regulate the expression of the CCL2,
CCL26 and IL‐8 genes at tick attachment sites compared to control sites than the other breeds. Most of the findings in this
study are consistent with previous studies on different species, including cattle, sheep and fish. The lack of significant
difference in CCL2 expression between breeds is contrary to findings of cattle studies.
Conclusions and recommendations: NA ewes appeared to be able to negate the defense mechanisms of ticks against
CCL26 production at attachment sites. This study suggests that IL‐1β, CCL26 and IL‐8 may play a part in the resistance of
sheep to tick infestation laying a foundation for further studies using specific tick species under more controlled
conditions.
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Background: The inability of acaricides and vaccines to completely eradicate ticks in beef cattle underlines the need to
recognise the importance of the host animal’s resistance to ticks in tick control programmes. Although a great number of
factors have been identified as being responsible for the variation in tick resistance in beef cattle, the genetic make‐up of
beef cattle may be of greater significance in selection programmes to improve tick resistance. There is variation in the
DNA architecture that includes copy number variations (CNVs), which have been associated with complex disease
conditions and adaptation traits.
Aim: The purpose of this review is to discuss the possible influence CNVs can have on the genetics of tick resistance.
Discussion: Resistance to ticks can be viewed from immunological or genetic perspectives. When a tick bites, there are a
wide range of immunological responses from the host’s immune system, which include cytokines, proteins and other
cellular responses. Since these substances are produced under the influence of genes, understanding the genetic
mechanism of tick resistance may be useful in tick control programmes. Several genes that mediate tick burden have been
associated with the immune system, including those of the bovine lymphocyte antigens (BoLA) system. Thus, the variation
in tick resistance may be attributed to copy number differences in genes responsible to tick resistance. Like tick resistance,
several complex conditions in humans have been attributed to the effect of CNVs, which are stretches of DNA that display
copy number differences. These cause variations in gene dosages and also affect gene expression, resulting in variations
in the phenotype. Presence of CNVs in the bovine genome has been established, where they have been associated with
response to stimulus, immune system, pathogen and parasite resistance, adaptation, health, and production traits. Given
that tick resistance is an adaptation complex trait that is exhibited in cattle breeds with abundant CNVs, investigating the
role of CNVs in tick resistance may help understand the genetic basis of tick resistance in cattle.
Conclusion/recommendation: Resistance to ticks is a polygenic trait; hence a proper understanding of the genomic
structure and its functions is required. The association of the BoLA systems with complex diseases conditions, immune
system, response to stimuli and adaptation, makes it ideal for the control of tick resistance. Therefore, to develop a
genomic selection program aimed at improving tick resistance, the role of CNVs in the genetics of tick resistance should
be investigated comprehensively.
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Background: Ticks severely constrain production in beef cattle production systems in South Africa. Selection for host
resistance has become the method of choice for non‐chemical control of ticks largely due to demand for residue‐free meat
products and maintaining a cleaner environment. An understanding of mechanisms of resistance to ticks in different hosts
is, however, a pre‐requisite for the successful development of host resistance as a tick control method in cattle. Despite
the existence of numerous studies on host resistance, the immunological mechanisms of naturally acquired immunity to
ticks in South African beef cattle are still poorly understood.
Aim: To investigate the immunological basis for resistance to ticks in South African beef cattle.
Methodologies: Nguni (n = 11) and Bonsmara (n = 9) heifers aged 7–9 monthswere used in the study. Ear thickness was
measured using callipers before and 0.5, 1, 6, 24, 48, and 72 h post intradermal inoculation (PI) of 0.1 ml of ULE of
Rhipicephalus decoloratus and Rhipicephalus microplus ticks (50 µg protein) in the right and left ear, respectively, of Nguni
and Bonsmara heifers. Tick counts and inflammatory cell infiltrates in skin biopsies from feeding sites of adult R. microplus
ticks were determined in Nguni and Bonsmara heifers to determine the cellular mechanisms responsible for tick immunity.
Results: Bonsmara cattle showed a more (P<0.05) intense immediate hypersensitivity reaction with maximum response
at 1 h PI and no delayed hypersensitivity reaction. Nguni heifers, conversely, presented a less intense immediate reaction
with maximum response at 1 h PI, and a delayed hypersensitivity reaction at 72 h PI. Reactions to R. decoloratus ULE
produced a more intense (P < 0.05) skin response than to R. microplus in both breeds at all time intervals. Nguni cattle
showed lower (P< 0.05) tick infestation indicating higher tick resistance than Bonsmara cattle. Parasitized sites in Nguni
heifers had higher (P < 0.05) counts of basophils, mast and mononuclear cells than those in Bonsmara heifers. Conversely,
parasitized sites in Nguni heifers had lower (P < 0.05) neutrophil and eosinophil counts than those in Bonsmara heifers.
Tick count was negatively correlated with basophil and mast cell counts and positively correlated with eosinophil counts
in both breeds.
Discussion: Differences in cutaneous hypersensitivity responses, cutaneous changes and cellular infiltration at tick
attachment sites in the tick‐resistant compared to the tick‐susceptible cattle were similar to those in published reports on
cattle.
Conclusions/recommendations: Tick resistance in the Nguni breed was correlated with cutaneous basophil
hypersensitivity while tick susceptibility in the Bonsmara breed was associated with chronic allergic‐type reaction on the
tick bite sites. It is essential to further characterise the molecular composition of the inflammatory infiltrate elicited by
adult R. microplusand R. decoloratus ticks infestation to fully comprehend immunogenetic responses to ticks in cattle.
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Background: Blowflies are important external parasites of woollen sheep in South Africa, with the breech area the most
likely to be affected. Traditional control methods such as the Mules operation and the challenge‐based selection of animals
for resistance to flystrike are not ethically acceptable anymore. Alternatives are needed.
Aim: To determine genetic parameters for breech strike indicator and production traits in Merinos divergently selected
for rearing ability.
Methodologies: Data of a divergent selection experiment of Merino sheep for reproduction were recorded to study
indicator traits for breech strike as indirect criteria in yearlings from 2004 to 2014. Traits were autumn dag score (ADS),
spring dag score (SDS), breech cover score (BrCS), crutch cover score (CCS), belly and points score (BandP), breech fold
score (BFS), as well as the diameters of the vertical (VBA) and horizontal (HBA) bare areas around the perineum.
Correlations of potential indicator traits with live weight (LW), clean fleece weight (CFW), fibre diameter (FD); staple length
(SL) and staple strength (SS) were derived. The number of records ranged from 1147 for VBA and HBA to 2394 for ADS.
Results: Heritability estimates (±SE) were 0.22±0.04 for ADS, 0.39±0.07 for SDS, 0.26±0.04 for BrCS, 0.51±0.07 for CCS,
0.27±0.08 for BandP, 0.57±0.05 for BFS, 0.10±0.05 for VBA and 0.26±0.07 for HBA. ADS was positively related to SDS
(0.88±0.08), BrCS (0.40±0.16) and BFS (0.40±0.11) on the genetic level. BrCS was positively related to CCS (0.59±0.11) and
negatively related to VBA (‐0.89±0.24) and HBA (‐0.84±0.18), while CCS was positively related to BandP (0.62±0.11), BFS
(0.28±0.10) and negatively to VBA (‐0.60±0.24). The genetic correlation of BandP with BFS amounted to 0.42±0.10. At
0.65±0.20, VBA and HBA were correlated on the genetic level. Genetically LW was positively related to VBA (0.82±0.12)
and HBA (0.59±0.15). CFW was positively related to ADS (0.23±0.12); BandP (0.35±0.11); HBA (0.32±0.14) and BFS
(0.50±0.07) on a genetic level. No genetic correlations of indicator traits with FD, SL and SS were significant. All the
potential indicator traits for breech blowfly strike except for VBA showed significant genetic variation. The H line, selected
for reproduction, were genetically and phenotypically less attractive for breech flystrike than the L line when phenotypic
means and breeding values for the indicator traits were considered.
Discussion: Selection for reduced BrCS and CCS will result in larger dimensions for VBA and HBA, eliminating the need for
these cumbersome manual measurements. Selection for lower scores for CCS and BFS may compromise BandP, which
represents unfavourable correlations. Selection for some breech strike indicator traits will also compromise CFW. On a
genetic level SL and SS were lowly related to all indicator traits. Selection for reproduction appeared to render sheep less
attractive for breech strike.
Conclusion and recommendation: Indirect selection against breech strike targeting indicator traits seems feasible. The
impact of this selection regime on the prevalence of breech strike should be studied further.
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Background: External parasites like ticks are of veterinary and economic importance in extensive sheep production
regions. Ticks may transmit diseases, causing severe tissue damage and necrosis and may transmit toxins causing paralysis
and foot abscesses. Extreme tick loads drain nutrients and “tick worry” can irritate animals, adversely impacting behaviour
and production. It is important to study the genetics of tick infestation in sheep, as host resistance to stressors often forms
part of integrated pest management programmes.
Aim: To estimate genetic parameters for tick count on specific body locations of sheep and to obtain genetic correlations
with live weight and reproduction.
Methodologies: Repeated udder health scores (UHS), tick count, mating weight and reproduction records (N = 1150) were
recorded annually from 2011 to 2015 on 459 ewes belonging to the indigenous Namaqua Afrikaner (NA) (a fat‐tailed
breed), as well as the commercial Dorper and SA Mutton Merino (SAMM) breeds. Udders were scored subjectively on a
1‐5 scale (1 ‐ udder intact and 5 ‐ udder damaged severely) and ticks were counted at three locations, i.e. the head and
front legs (HFL), udder and hind legs (UHL) and perineum, including the tail of NA ewes (PTC). Reproduction traits were
number of lambs born and weaned per ewe mated, as well as total weight of lamb weaned per ewe mated. ASREML was
used to estimate genetic parameters. Ethical clearance for counting ticks in the resource flock was included in the
Departmental Ethical Committee for Research on Animals approval R13/88.
Results: On average, UHS’s of NA ewes were lower than those of Dorpers, which had lower scores than SAMM ewes. NA
ewes had lower tick counts at the HFL and UHL locations, but had more ticks on the PTC site than Dorpers. Heritability
estimates amounted to 0.31  0.04 for UHS, 0.22  0.04 for HFL, 0.45  0.04 for UHL and 0.22  0.04 for PTC. Significant
genetic correlations were found between UHS and HFL (0.29  0.12), UHS and UHL (0.59  0.07), UHS and PTC (‐0.31 
0.12), HFL and UHL (0.45  0.10) and UHL and PTC (‐0.26  0.11). Heavier ewes had lower scores on the HFL site (‐0.22 
0.11) and higher scores on the UHL site (0.39  0.09). Reproduction traits were not genetically correlated with UHS and
tick counts.
Discussion: Results suggest an advantage for the indigenous NA breed for UHS and tick count, except for PTC. It is
important to note that the NA was the only breed with long tails, contributing to the latter result. All traits were heritable
and should respond to directed selection. The most important genetic correlations suggested that animals with a low HFL
tick count were also likely to have a low UHL tick count. Lower UHL tick count was also associated with improved UHS. No
antagonistic genetic correlations were found between the traits assessed and reproduction.
Conclusions: The results suggest a genetic basis for tick tolerance in sheep. Mechanisms contributing to the better
performance of NA under pastoral conditions and the scope for selection for tick tolerance within breeds should be studied
further.
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Background: Genetic parameters for ovine milk production and composition is scant in the literature. However, evidence
suggest that milk production in the dam underlies variation in direct and maternal breeding values for lamb weaning
weight. This study investigated the genetics of ovine milk production an composition.
Aim: To estimate genetic parameters and trends in a divergent selection experiment that ran from 1986 to the present.
Methodologies: A total of 1679 ewe‐year milk records of Merino ewes from a divergent selection experiment for maternal
multiple rearing ability were used in this study. The ewes were milked by hand, using the oxytocin method, to determine
their milk production over 3 hours, either 22 (SD=3) or 84 (SD=4) days into lactation. Milk composition was analyses at the
ARC‐Elsenburg Analytical Services milk testing laboratory. Data recorded included total milk yield (TMY), butterfat % (BFP),
protein % (PP), lactose (LP) and somatic cell count (SCC). These data were analysed to estimate genetic parameters for
these traits. Animal solutions, reflecting direct breeding values, were averaged according to birth year to derive genetic
trends for TMY. Ethical clearance for the project was obtained from the Departmental Ethical Committee for Research on
Animals, with reference number R 12/08.
Results: The line selected in the upward selection (H Line) had a higher mean (±SE) daily milk production than the line
selected for a reduced lamb output (L Line) both 3 weeks and 12 weeks into lactation (respectively 1437±56 vs. 1220±81
ml and 913±38 vs. 707±54 ml). No line differences were found for the percentage traits or SCC. Heritability estimates were
0.14±0.04 for TMY, 0.20±0.05 for BFP, 0.39±0.03 for PP, 0.26±0.04 for LP and 0.14±0.03 for SCC at 3 weeks of lactation.
Corresponding estimates for 12 weeks into lactation were 0.20±0.05, 0.31±0.04, 0.47±0.03, 0.41±0.03 and 0.11±0.03.
Animal permanent environment affected TMY at 3 weeks and at 12 weeks (respectively 0.08±0.04 and 0.15±0.04) while
BFP (0.19±0.05) and LP (0.09±0.03) were also affected at 3 weeks. Genetic correlations of with BFP and PP were
unfavourable, while the latter traits were favourably correlated. Genetic correlations between the same traits after 3 and
12 weeks were high, ranging from 0.58±0.13 for SCC to 0.99±0.09 for TMY. Regressions of annual breeding values on birth
year indicated that TMY increased by respectively 1.29±0.20 (r=0.77) and 2.74±0.17 (r=0.95) ml per annum after 3 and 12
weeks of lactation in the H Line. Corresponding trends in the L line amounted to ‐3.50±0.35 (r=0.88) and ‐3.32±0.24
(r=0.93) ml per annum.
Discussion: These results conformed to expectations based on lactation records in dairy cattle, namely that all milk traits
were heritable, that yield was unfavourably correlated to BFP and PP and that the latter traits were favourably correlated.
Moreover, results pertaining to realised genetic gains suggested that selection for lamb output resulted in a favourable
correlated response in TMY over nearly 30 years of selection.
Conclusions: The oxytocin method proved to be suitable for deriving genetic (co)variance components for milk traits in
ewes managed on pasture. Further research should focus on genetic correlations of milk traits with other traits of
economic importance.
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Background: Selection for early weight gain in sheep is often complicated by variable and sometimes unfavourable direct‐
maternal genetic correlations. Early weight gains rely heavily on maternal milk supply available to lambs. Genetic
information on the milk production of ewes may help to clarify the discrepancies pertaining to direct and maternal
(co)variance components of weaning weights in the literature.
Aim: To estimate (co)variance components for milk yield of ewes and the weaning weights of their lambs.
Methodology: Animals from the well‐documented Carnarvon Afrino, Elsenburg Merino, Cradock fine wool Merino and
Grootfontein Merino resource flocks were used to obtain data on the estimated milk production of ewes and the weaning
weights of their lambs (Ethical committee approval: DECRA/R12/08‐Elsenburg; GVE/AP2/7‐Grootfontein). Milk production
was determined at approximately 21 and 84 days after lambing using the oxytocin method and used to estimate total
lactation yield. The number of individual lactation records ranged from 966 at Grootfontein to 1613 at Carnarvon. Genetic
parameters were derived from two‐trait models in ASREML.
Results: Milk yield were affected by ewe age in all flocks but the Cradock flock, with mature ewes generally outperforming
two‐tooth maidens. Ewes suckling multiples generally had a higher milk production than those ewes suckling singles. The
heritability (±SE) of milk yield amounted to 0.21 ± 0.03 at Carnarvon, 0.29 ± 0.07 at Elsenburg, 0.10 ± 0.04 at Cradock and
0.02 ± 0.03 at Grootfontein. Genetic correlations of maternal milk production with weaning weight amounted to 0.29 ±
0.25 at Carnarvon, 0.64 ± 0.19 at Elsenburg, 0.28 ± 0.16 at Cradock and 0.23 ± 1.02 at Grootfontein. The correlations of
the additive effect for milk yield and the maternal genetic effect for weaning weight were 0.77 ± 0.11 at Carnarvon, 0.99
± 0.17 at Elsenburg, 0.37 ± 0.12 at Cradock and 0.55 ± 1.38 at Grootfontein. Milk production was highly correlated with
total weight of lamb weaned at Carnarvon (0.68 ± 0.10), Cradock (0.92 ± 0.11) and Grootfontein (0.66 ± 1.00). Body weight
before mating was related to maternal milk production only in the Carnarvon Afrino flock, yielding a genetic correlation
of 0.33 ± 0.10.
Discussion: High genetic correlations were obtained between total milk production and reproduction, here represented
as total weight of lamb weaned in three flocks. Moderate to high genetic correlations were also derived between maternal
milk production and early body weights in all four flocks, while the additive correlations of milk yield with the maternal
effect of weaning weight ranged from high to almost unity.
Conclusions and recommendations: There was no adverse genetic correlations among ewe milk yield, early lamb weights
and reproduction. Selection on breeding values for any one of these traits, and particularly on maternal breeding values
for weaning weight in the case of ewe milk production, are likely to also benefit the other traits. Further research should
focus on adding information on ewe size also in the Elsenburg, Cradock and Grootfontein flocks, in order to obtain an
indication of the efficiency of production. The effect of selection based on maternal breeding values on the production
potential in sheep should also be quantified.
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Background: Genomic selection has revolutionized animal breeding. However, before genomic selection can be
implemented, it is imperative that accurate and reliable conventional estimated breeding values (EBV) for performance
traits are available. It is therefore important that EBVs for performance traits should be estimated as accurately as
possible. This could be achieved by fitting the most appropriate model, which accounts for all known non‐genetic effects,
as well as correctly partitions the genetic variance into its various sources.
Aim: The aim of this study was to determine the most suitable statistical procedures for estimation of breeding values for
body weight in Merino sheep for inclusion in a genomic selection program.
Methodologies: Data for body weight recorded at different ages in the Grootfontein Merino stud from 1968 to 2012 were
used for this study. Various statistical procedures, including univariate and bivariate linear models employing restricted
maximum likelihood methods, repeatability models and random regression procedures were used to estimate
(co)variance components, genetic parameters and breeding values for the different body weights. Estimated breeding
values for weaning weight (WW), weight at 15 months (W15) and 3‐year old body weight (BW3) obtained with the most
suitable univariate and bivariate models, as well as the most suitable repeatability model, were compared. The Spearman
ranking correlation option under the PROC CORR‐procedure of SAS was used to estimate the correlations between the
ranks of these EBVs. Furthermore, lists of the top 10% of all animals, animals with records and sires were compiled for
EBVs estimated with the different procedures. The number and percentages of animals common to the different lists were
compared.
Results: Significant Spearman rank correlations of 0.87, 0.97 and 0.55 were estimated between EBVs obtained with
univariate and bivariate animal models for WW, W15 and BW3 respectively. Comparing EBVs estimated with a
repeatability model with uni‐ and bivariate model EBVs for WW, yielded Spearman correlations of 0.24 and 0.25.
Corresponding Spearman rank correlations of 0.22 and 0.17 were obtained for W15 and 0.10 and 0.18 for BW3. The
number of common animals in the top 100 lists for uni‐ and bivariate EBVs was 38 for WW, 83 for W15 and 48 for BW3.
When comparing the top 100 list for repeatability model EBVs with those of uni‐ and bivariate EBVs, the number of
common animals ranged from 2 (W15) to 17 (BW3).
Discussion: Ranking of animals on EBVs differed considerably when comparing repeatability model EBVs with those of uni‐
and bivariate EBVs. The highest correlations were obtained for WW and W15. The most complete data sets were available
for these two weights, which could have contributed to more accurate EBVs being estimated for these weights.
Conclusions: Estimation of EBVs with random regression and multivariate models are underway and these will also be
included in the comparison, in order to determine the most accurate procedures for estimation of breeding values for
Merino sheep for ultimate inclusion in genomic selection.
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Background: Morbidity and mortality are the major challenges when raising goat kids under communal farming
conditions. High incidence of illnesses and kid mortalities due to unknown causes have been reported in communal
farming areas of the Eastern Cape Province of South Africa.
Aim: An investigation on the pattern of morbidity and mortality as affected by season, age and various diseases in
communally kept goat kids was carried out in ten different communal farming areas of Alice district in the Eastern Cape
Province of South Africa.
Methodology: Data from 30 randomly sampled goat flocks were used for the study. The causes of morbidity and mortality
were diagnosed on the basis of clinical signs, owner’s statement, laboratory diagnosis and relevant post‐mortem findings.
Results: The current study revealed that from a total number of 396 kids born during April 2014 to March 2015, the overall
morbidity and mortality rate was 37.1% and 25.8%, respectively. Gallsickness (10.8%), heartwater (10.8%), predation
(9.8%) and coccidiosis (8.8%) were the major causes responsible for the death of kids. Death due to mixed infections was
the other remarkable cause for increased kids’ mortality (7.8%). Age of kids was the most important factor influencing
mortality and accounted for 36.3%, 35.3% and 28.4% mortality in 0‐2 months, 3‐4 months and 5‐6 months, respectively.
The mortality showed declining trend with the advancement of age up to 4‐6 months age group. The incidences of
mortalities were 13.0%, 28.0%, 33.0% and 26.0% in post‐rainy, cold‐dry, hot‐dry and hot‐wet seasons, respectively. Higher
mortality rates were recorded in male kids (36.2%) than in female kids (18.5%). The highest kids mortality rate was
recorded in the triplets (50.0%) followed by the twins (46.3%).
Discussion: The study revealed that kids were kept under poor housing conditions. Incidence of morbidity and mortality
was significantly influenced by age group, season and management of kids. It was also affected by birth weight, litter size
and gender of kids. The results of this study have shown significant problems related to morbidity and mortality in goat
kids raised in rural conditions.
Conclusion and recommendations: It was suggested that more care and attention need to be paid in all the age groups
irrespective of season. Mortality due to various diseases in kids could be minimized by identifying the cause and giving
proper treatment.
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Background: Goat meat consumption is increasing steadily in South Africa. Therefore, goats’ reproductive performance is
critical in goat meat production. In order to establish the appropriate selection criteria for young breeding goats, it is
necessary to understand the reproductive physiology from the onset of puberty to the period of sexual maturity. Puberty
in bucks is attained when it starts to produce viable sperm cells that are capable of induce pregnancy. Moreover,
reproductive behaviours, age, body weight and scrotal circumference of a buck are some of puberty attainment indicators.
Aim: The purpose of the study was to examine attainment of puberty in South African unimproved indigenous goat.
Methodologies: The study was approved by ethic committees of the Tshwane University of Technology (REC2012/10/019‐
2) and Agricultural Research Council (APIEC15/044). A total of 24 immature (4 months) South African unimproved
indigenous bucks were observed for puberty attainment. Sexual behaviours (nosing, nudging, mounting, bleating, pawing,
flehmen, licking, pelvic thrusts and penile erection), body weight and scrotal circumferences were recorded every two
weeks until onset of puberty. Blood samples were collected every month to evaluate testosterone level. Semen samples
were collected when the bucks started to show sexual behaviour activities. Data were analysed using SAS (1999). For
continuous and categorical variables, means and percentages were used to summarise data, respectively.
Results: No sexual behaviours were observed on buck at the age of 4, 4.5 and 5 months. However, at the age of 5.5
months, they started showing sexual behaviours. Sexual behaviour activities had increased at the age of 6 months (50 %
increase). Body weight, scrotal circumference and testosterone level showed an increase with bucks’ age, with the highest
peak recorded at the age of 6 months. Body weights were 8.1 ± 0.3 kg, 9.6 ± 0.4 kg, 11.4 ± 0.4 kg, 12.8 ± 0.4 kg and 14.6 ±
0.5 kg at the age of 4, 4.5, 5, 5.5 and 6 months, respectively. Scrotal circumferences were 12.9 ± 0.4 cm, 14.1 ± 0.4 cm,
15.5 ± 0.4 cm, 16.7 ± 0.4 cm and 18.1 ± 0.4 cm at the age of 4, 4.5, 5, 5.5 and 6 months. Testosterone level at the age of 4
months was below the detection limit of 1 and it was unmeasurable. At the age of 5 and 6 months, testosterone level was
2.1 ± 0.03 ng/mL and 4.5 ± 0.2 ng/mL, respectively. At the age of 5.5 months, none of the bucks did ejaculate any semen
samples. However, at the age of 6 months they all ejaculated, and the semen characteristics observed were normal and
acceptable.
Discussion: Body weight, scrotal circumference and testosterone level showed their peak at the age 6 months. Results
concur with the previous studies in other goat breeds.
Conclusion: South African unimproved indigenous bucks attainted puberty at the age of 6 months.
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Background: The Boer goat is regarded as being one of the top meat producing goat breeds. Goats are commonly reared
in extensive production systems and kids are marketed soon after weaning directly from the veld. Peaks in the demand
for goat meat occur around cultural festivals. However, to ensure a consistent supply of meat, of uniform quality
throughout the year, goat production should be intensified through feedlot finishing to a desirable slaughter weight.
Aim: To investigate the effect of dietary energy level and length of the feeding period on the production characteristics of
Boer goat slaughter kids.
Methodologies: Ethical clearance number: S12/51. Castrated Boer goat kids with an average live weight of 22.2±3.5 kg
were housed in individual pens on the Elsenburg research farm. The goats were randomly allocated to one of three feedlot
diets that varied in energy content to give low, medium and high energy diets (11.3, 12.0 and 12.7 MJ ME/kg feed
respectively). The goats were further divided into groups that were slaughtered after 40, 76, 112 and 146 days in the
feedlot. The trial diets were supplied to the goats ad libitum and orts were weighed back weekly. The growth was
monitored by weighing the goats weekly. Growth and feed intake data, from the 26 goats in the group slaughtered after
146 days in the feedlot, were used to develop models to predict body weight and feed intake over the 20 week feeding
period.
Results: The live weights of the goats increased linearly during the feeding period. Overall, goats on the high energy diet
exhibited the lowest growth rate (202.0 g/day versus 221.9 and 234.9 g/day for goats on the low and medium diets,
P<0.05). Goats fed the low and medium energy diets exhibited higher feed intake levels (1236.4 and 1168.6 versus 1002.4
g/day for low, medium and high energy diets, P<0.01). Average daily gain and dry matter intake (DMI) were seen to
increase with time spent in the feedlot in a quadratic fashion. A tendency (P≤0.06) was observed for goats on the high diet
to have a lower feed conversion ratio, which did not vary with time spent in the feedlot (P=0.40). Goats on the low energy
diet had a lower dressing out percentage (45.8%, compared to 46.1 and 47.1% for the low medium and high energy diets,
P<0.05).
Discussion: It seems that the goats had not yet reached the point of inflection on the growth curve, and therefore the
increase in live weight was linear (BW= 0.202t ‐ 5.241, where t is age in days). Goats have adapted to consume low quality
forages, and the high starch content of the high energy diet possibly reduced nutrient utilization in the rumen for growth.
Differences between intakes may be attributed to goats being able to adjust the level of intake according to the energy
density of the rations. This in turn may have affected the gut fill and, indirectly, the dressing out percentage.
Conclusions and recommendations: Boer goats can be finished on feedlot diets to heavier live weights, while still
exhibiting favourable production characteristics. More accurate models can be developed by feeding the goats to mature
body weights past the point of inflection, although this point needs to be determined.
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Background: Tick infestation is one of the welfare and production challenges in sheep production. Host animals react to
ectoparasites by using immunological defense mechanisms likely to contribute to resistance by hosts to tick infestation.
Differences in tick burdens have been reported among South African Mutton Merino (SAMM), Dorper and Namaqua
Afrikaner (NA) sheep.
Aim: To study the effect of sheep breed on cellular infiltration and cutaneous changes observed at tick attachment and
unaffected control sites.
Methodology: A total of 89 breeding ewes (NA = 21, SAMM = 29 and Dorper = 39) kept at Nortier research farm were
used. Skin biopsies were collected from where ticks were detached and from unaffected control sites and processed for
histopathology examination.
Results: The skin histology at tick attachment sites was in most cases profoundly different (P<0.05) from those of control
sites in all breeds, although the impact of tick attachment seemed to be ameliorated in NA ewes for some of the skin
conditions (spongiosis, apoptosis, necrosis and collagen degeneration). The breeds did not differ conclusively for any of
the histological indicators studied. Tick attachment induced infiltration of leukocytes and mast cells in all breeds. The
SAMM breed had the highest number (P<0.05) of neutrophils at tick attachment sites, exceeding those counted in Dorper
ewes by 2.6‐fold and NA ewes by 2.4‐fold. Attachment sites of NA ewes tended to have more mast cells than other two
breeds, these differences approaching significance (P=0.07). Tick attachment induced higher levels of basophil infiltration
(P<0.05) in the NA breed compared to the Dorper but no significant difference was found between the NA and SAMM
breeds. Tick genus affected the infiltration of neutrophils (P=0.0014) with more neutrophils infiltrating sites where
Hyalomma ticks attached compared to where Rhipicephalus ticks attached. Tick engorgement level and life stage did not
affect the cell count.
Discussion: Comparable skin changes and higher cellular infiltration at tick attachment sites have been reported in
previous studies on cattle. Breed had effects on number of neutrophils infiltrating attachment sites. NA had the tendency
of having higher numbers of eosinophils, mast cells and basophils than other breeds. This implies that these cells
contribute to NA resistance to tick infestation.
Conclusions and recommendations: The marked differences between attachment and control sites suggest the
importance of the cells studied in invoking ovine resistance to tick attachment. Artificial infestation under controlled
conditions with one tick species at a time may assist to better comprehend the species‐specific impact of tick attachment
to animals belonging to divergent sheep breeds.
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Background: Opuntia humifusa is an invasive creeping prickly pear that rapidly displaces indigenous herbaceous
vegetation affecting livestock production from rangelands.
Aim: in this study, the relationship of O. humifusa density with species composition and abundance of Nama Karoo grasses
and shrubs in rangelands grazed by sheep and beef cattle was evaluated.
Background: The study was done in the Koffiefontein Nama Karoo rangeland, Free State, South Africa. Quadrat surveys
were done to determine Opuntia humifusa densities in two adjacent camps under continuous grazing by separate herds
of sheep and cattle. Total area was 300 ha grazing area with two adjacent camps grazed by sheep and cattle. In each camp
three sub‐camps were defined as 1) zero zone, ZZ with < 2 cacti/quadrat; ‐; 2) transitional zone TZ with 3‐19 cacti/quadrat
and 3) heavily invaded zone, HZ with > 20 cacti/quadrat. Subplots of 25 m x 25 m were randomly selected and assessment
for composition and abundance of most common Nama Karoo species was done using the transects and point survey
methods. Samples of most three common species in each zone were collected at the beginning of the dry season and
analyzed for chemical composition.
Results: The cattle camp was characterized by the absence of palatable grasses, abundance of unpalatable, palatable
shrubs and dense stands of O. humifusa compared (P<0.001) to the sheep camp. Grasses were depleted (p < 0.001) in
sheep HZ (4%) relative to ZZ (22%) and TZ (18%). Decreaser abundance was inversely correlated to cactus and shrubs
(P<0.001) abundance. Intermediate grasses (mainly Eragrostis species) were most abundant (p = 0.004) in cattle TZ, 55%
compared to 10% and 18% in ZZ and HZ, respectively. Most common species across zones were Eragrostis chloromelas,
Themeda triandra, Aristida adscensionis, Arista congesta and Heteropogon contortus. Eragrostis and Heteropogon species,
which are intermediate grasses and disturbance indicators Aristida, Chloris virgate and Cyanodon species, were common
in both camps. The unpalatable shrubs, Pentzia, Walafrida and Zygophyllum species also dominated the grazing areas.
Forage quality was poor with crude protein of all species ranging between 10 to 30 g/kg DM and Ca and P were less than
1 g/kg DM.
Discussion: The sheep are had more Themeda triandra showing that it was in better ecological balance. Forage quality
was poor as most grasses had matured, and supplementation is therefore critical. Disturbance indicators in the cattle
camp show that poor grazing management, O humifusa explosion and edaphic factors are contributing to rangeland
degradation.
Conclusion: Low grass abundance and heavy presence of O. humifusa in the cattle camps suggest a need for rapid shift in
utilization patterns of the Nama Karoo Koffiefontein rangeland to restore veld condition.
Keywords
Cactus pear, ruminant nutrition, forage, vegetation
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Background: The distribution of more than 8.1 million sheep with 36% in the developing areas (mostly communal farming
areas), emphasize the fact that effective animal production is a high priority in the Eastern Cape.
Aim: The aim of the study was to observe the reproductive status of communal ewes using ultrasound technology over
two lambing seasons.
Methodologies: The reproductive status of 46 individually identified communal ewes were observed at four monthly
intervals over a two year period. The reproductive status of each ewe was determined using ultrasound technology. The
farmers continued to manage their flocks without interference. An open mating system was practised.
Results: The reproductive status of 46 communal ewes were observed over a two year period resulting in six observations
per ewe. The ages of the ewes varied, with 20 being full mouthed, 11 six tooth, 9 four tooth and 6 two tooth. Five ewes
were very old and had hardly any teeth. During year one (Y1), 43 ewes were observed as pregnant/lambed. The
corresponding figure for year two (Y2) was 41. For the most part, ewes conceived during February in both years. Ewes
were 3.1±0.97 months into gestation during the May observation in Y1 and 2.9±0.93 during the corresponding observation
in Y2. Only three ewes that were not pregnant and/or lambed in year one became pregnant in year two and two ewes
remained not pregnant throughout the two year period. Of the 46 ewes only 40 ewes eventually lambed in Y1 and 29 in
Y2. In Y2, thirteen ewes (31.7%) that were observed as pregnant at a previous examination lost their lambs either during
gestation or the lamb died very soon after birth, since there was no visible indication that the ewe lambed. One of these
ewes did manage to conceive later and was 4 months into gestation during the October observation in Y2 (4 months later
than the average of the flock). Of the 43 ewes that were pregnant and/or lambed in year one, 38 (88.5%) were observed
as pregnant and/or lambed in year two.
Discussion: Ewes conceived during February in both years observed and ultrasound confirmed that they were on average
±3 months into gestation during May of both years. Most of the ewes (88.5 %) conceived again in Y2 indicating a good
repeatability of the fertility rate. However, 13 ewes (31.7%) lost their lambs during Y2 either during gestation or soon after
lambing. The corresponding figure for Y1 was 3 ewes (0.06%). The large number of lambs aborted/lost in Y2 can probably
be attributed to the effect of seasonal weather variations but needs further investigation.
Conclusions and recommendations: Conceiving per se did not seem to be a problem in the communal flock. Ewes
observed as pregnant/lambed in Y1 generally conceived/lambed in Y2. However further observation is needed why 31.7
% of the ewes observed as pregnant in Y2 lost their lambs either during gestation or soon after lambing. Farmers should
be made aware of the consequences of keeping old ewes.
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Background: A general practice within the wool sheep industry of South Africa is to cull lambs at weaning, which would
not be considered for selection at performance testing age (15 months of age). The tendency is for breeders to cull lambs
with visual cull faults, as well as lambs that have a below average weaning weight or weaning weight index. The general
rule of thumb is to cull approximately 50% of the ram lambs and about 25% of the ewe lambs. In a similar study done on
Dohne Merino sheep it was found that the culling of lambs had a profound effect on estimation of breeding values for
body weight, fleece weight, fibre diameter and staple length.
Aim: Quantify the effect of culling of lambs at weaning on the estimated breeding values (EBV) of performance traits
recorded at 15 months of age in a Merino stud.
Methodologies: Data collected on the Cradock fine wool Merino stud from 1988 to 2013 were used for this analysis. Three
different scenarios were included in the analysis. The first scenario (S1) included the complete pedigree information
available in the dataset, as well as all the data for 15‐month body weight (BW), clean fleece weight (FW), fibre diameter
(FD) and staple length (SL). This scenario represents the situation where no culling is done at weaning. The second scenario
(S2) included the complete pedigree and only data from ram lambs with a weaning weight index (WWI) of higher than 100
(approximately 50% of the ram lambs) and ewe lambs with a WWI of higher than 90 (approximately 75% of ewe lambs).
The third scenario (S3) was the same as the second scenario, except that the pedigree was limited to animals with data.
In order to quantify the effect of culling, the Spearman ranking correlation under the PROC CORR‐procedure of SAS was
used to estimate the correlations between the EBVs of the respective traits estimated for each scenario. The EBVs for BW,
FW, FD and SL were estimated for the different scenarios using ASREML4.
Results: The Spearman ranking correlations between S1 for FD and S2 and S3 were 0.96 and 0.54 respectively, while the
correlation between S2 and S3 was 0.55. The corresponding values for BW were 0.94, 0.48 and 0.46 and for SL 0.96, 0.41
and 0.43 respectively. The correlations between the EBVs of FW, which had the lowest correlations between S3 and S1
and S2, were 0.94 (S1&S2), 0.32 (S1&S3) and 0.30 (S2&S3) respectively.
Discussion: The culling of lambs, but still including the pedigree (S2), had a significant (P<0.01) effect on the estimation of
breeding values for all four traits when compared to the EBVs estimated with the complete dataset and pedigree. It is also
evident from the results of this study that the practicing of S3 will have a profound effect on the EBVs of all four traits.
Conclusions: The culling of lambs at weaning might lead to an over estimation of breeding values, as well as a subsequent
re‐ranking of animals according to their EBV.
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Background: Selection objectives provide breeders with a tool to make well‐informed breeding decisions. Ideally, all
economically relevant traits should be included in the selection objective and appropriately weighted by their relative
economic values. The inclusion of superfluous traits, however, increases the error of prediction of selection objectives,
thus reducing the probability of breeders achieving their goals. This paper presents statistical models demonstrating how
accuracy of prediction is compromised when extraneous information is included in selection objectives.
Aim: The aim of the study is to demonstrate, through statistical models, how to reduce prediction error variance in the
development of selection objectives.
Methodologies: Basic calculations of differential equations are used to demonstrate how the inclusion of traits such as
efficiency in selection objectives is inappropriate and results in redundancy. Practical examples are used to show that it is
feasible to estimate breeding values of difficult or expensive to measure traits from indicator traits. Further examples are
used to show how emphasis on traits that are not economically relevant is selection indices adds only prediction error due
to the prediction errorcovariance.
Results: Models including input and output traits were much simpler and did not result in extraneous information in
selection objectives, as show below:

Given: P = f(x,m)
where P is farm profit, x is a vector of mean genetic values of traits in the objective, and m is a vector of variables controlled
by management, the economic value of the ith trait is given by:

vi 

P
P
( x, mo )  0
( x, mo ) where
m
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P
 vo (value of 1 unit of output, for an output trait o)
o
P
 vI (value 1 unit of input, for an input trait I)
I
P
 0 (value of 1 unit of efficiency, for an efficiency trait E) – double counting
E
On the other hand, including measures of efficiency or placing emphasis on indicator traits in the objective resulted in
increased prediction error variance.
Discussion: Traits that measure efficiency, particularly biological efficiency, need to be interpreted in the right context,
when developing selection objectives.The method presented by Schneeberger, et al. (1992) offers a simple way of
predicting difficult or expensive to measure traits, for inclusion in selection objectives. Double‐counting is a common
source of prediction error variance in selection objectives.
Conclusions and recommendations: Increased prediction error variance in selection objectives can be minimised through
the careful exclusion of extraneous information. This will increase the probability of breeders achieving their selection
goals.
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Background: The Tankwa goat is a recently discovered genetic resource that was isolated in the Tankwa Karoo National
Park in the Northern Cape Province for more than 80 years with a population size that varied between 100 and 300
animals. Some unique characteristics are the resistance to parasites, prolific in terms of reproduction and adaptation to
harsh, dry conditions. Genetic studies have shown that these goats are unique and should be conserved. This outcome
has prompted the Northern Cape Department of Agriculture, Land Reform & Rural Development to develop a conservation
framework for the feral goats of Tankwa National Park at the Carnarvon Research Station.
Aim: With this study we aim to phenotypically characterise the Tankwa goat as part of a conservation framework.
Methodologies: To ensure an accurate breed description, phenotypic data has been collected since 2013. A total of 93
measurements were taken from 335 animals that included both quantitative and qualitative measures. Measurements as
per the guidelines for the phenotypic characterization of livestock of the Food and Health Organization of the United
Nations were followed.
Results: Average weight for males was 54,97 kg with the heaviest male being 88,2 kg. Females on average weighed 39,88
kg with a maximum of 71,4 kg. It is clear that the Tankwa goat is a small frame breed when compared to the improved
Boer goat weighing 120 kg and 80 kg for males and females respectively, the Kalahari red goat weighing 115 kg and 75 kg
for males and females and the Savannah goat weighing 110 kg and 60 kg. The Tankwa goats have diverse colour patterns
varying between black, white, brown and red being the dominant colours. Hair length again varied between short and
long, straight and curly.
Discussion: This wealth of morphometric data will now be used to answer questions on breeding behaviour, structure of
the population and reproductive health. This could potentially allow us to establish which phenotypic characteristics
represent good breeders in the population.
Conclusion and Recommendations: A comprehensive centralized Tankwa Goat Database with genetic and phenotypic
characteristics was constructed. In addition, special reproductive characteristics are added for a comprehensive
assessment of this unique goat.
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Background: The adverse effects of oxidative stress in the animal body have become a serious concern globally. The
activities of free radicals in the animal cell have been fingered to induce oxidative stress in animal. Acacia karroo leaves
are used in some parts of South Africa for the treatment of internal parasites and other related animal welfare issues in
livestock production. However, there is spare or no information on the antioxidant potential of this plant, which is widely
grazed by goats.
Aim: In the current study, the polyphenolic constituents and antioxidant activity of aqueous and acetone extracts of A.
karroo leaves were determined in order to ascertain its efficacy in scavenging radicals like 1,1‐ diphenyl‐2‐picrylhydrazyl
(DPPH), ferric reducing power and nitric oxide as antioxidant model.
Methodologies: Leaves were harvested from the honeydale farm of the University of Fort Hare were goats and other
livestock are raised on natural veld. The harvested leaves were dried to constant weight. After drying, the plant materials
were ground to fine powder. Sixty grams each of the ground plant materials were extracted in water and acetone solvent
and the further in vitro investigation was carried out on them. The flavonols, flavonoid and phenolic contents of the leaf
extracts were accessed in vitro using benchmark phytochemical reaction methods.
Results: The phytochemical analyses of the result revealed the presence of flavonoids, flavonol and phenolic compounds
in the leaf extracts. The total phenolic content in the aqueous and acetone leaf extracts were 7.40 and 11.09 mg tannic
acid equivalent/g of extract powder, respectively. The total flavonol and flavonoid contents of the aqueous leaf extracts
were 9.90 and 53.23 mg quercetin equivalent/g of extract, respectively while the acetone leaf extracts were 1.18 and 5.18
mg quercetin equivalent/g of extract, respectively. At 0.2 mg/ml, the values for the scavenging activities of the acetone
and aqueous extracts of the A. karroo leaves were significantly higher (P˂ 0.05) than that of the ascorbic acid but,
comparable to butylated hydroxytoluene (BHT) against ferric oxide radicals. The activity of the plant extracts (aqueous
and acetone) against the nitric oxide scavenging radicals was comparable to that of BHT and were more effective than
ascorbic acid at 0.2 mg/ml concentration.
Discussion: Several studies have also reported the efficacy of aqueous extracts scavenging activities of different plant
parts against nitric oxide radicals in vitro.
Conclusion: The findings from the study revealed the antioxidative potentials of A. karroo leaves in vitro and it could serve
as free radical inhibitors, acting possibly as principal antioxidants when they are grazed or supplemented in goat feed.
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Background: During the pre‐slaughter period it is inevitable that sheep will experience some level of stress. Response to
stress may be influenced by intensity, duration or individual susceptibility of the animal to the stressor. Hence
physiological responses to stress can be seen in different sheep breeds.
Aim (‐s): The aim of the study was to determine blood stress indicators, muscle glycolytic potential and the quality of meat
from 100 Dorper (n= 52) and Merino (n= 48) sheep aged 8 years. Consisting of 30 intact‐rams and 22 non‐pregnant ewes
from the Dorper breed whilst, 20 intact‐rams and 28 non‐pregnant ewes from the Merino breed. The sheep used in the
study were all reared under similar conditions at a commercial farm and were being fed a pasture diet (ryegrass, white
clover and lucerne) with ad‐libitum access to water.
Methodologies: Blood samples were collected at exsanguination for the measurement of glucose, lactate and cortisol
levels. Representative meat samples were collected from the Muscularis longmissius thoracis et lumborum for the
measurement of glycogen, lactate levels, glycolytic potential, pH decline and colour co‐ordinates. All animal handling and
experimental procedures were approved by the Committee of Ethics on Animal Use of the Society for the Prevention of
Cruelty to Animals (UFH Ethical clearance number: MUC091SSTE01).
Results: Breed had no effect (P > 0.05) on muscle glycolytic potential, glycogen and lactate levels. However, breed had an
effect on blood lactate, cortisol levels, pH decline and colour co‐ordinates. Higher levels (P < 0.001) of lactate (7.54 ± 0.42
mmol/L vs 4.97 ± 0.49 mmol/L) were observed in Dorper than in the Merino sheep. Meat from Merino sheep had higher
(P < 0.001) levels of lightness and hue angle than meat from the Dorper sheep.
Discussion: These results are in agreement with other studies showing that Dorper had higher levels of blood lactate than
the Merino, indicating that the Dorper was more stressed than the Merino. Furthermore, breed differences in meat quality
are known to be a result of selection for production and economic traits.
Conclusion/recommendations: It was therefore concluded that breed had an effect on blood stress indicators, meat
quality attributes but not on muscle metabolites and glycolytic potential from Dorper and Merino sheep.
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Background: Sheep production in South Africa (SA) contributes 2.5% to the gross value of agricultural contribution to GDP.
Of the estimated 24.5 million sheep in SA, 3 million are from the smallholder sector. Annually SA imports 28% of its mutton
and lamb requirements and 751 tons of wool. In order to meet SA’s mutton, lamb and wool requirements there is a need
to intensify sheep production especially from the smallholder sector. The intensification of production hinges on the
availability of nutritionally adequate feeds. Soyabean meal (SBM), the major dietary protein source for the South African
livestock feed industry, is in short supply. The country imports about 65% of its annual SBM requirements which translates
into increased feed costs. There is thus a need to explore and develop alternatives or complements to SBM. The
Sclerocarya birrea caffra (Marula) tree is plentiful in Limpopo, SA. Its nut meal, a by‐product of oil extraction, with a crude
protein content of 32.4%, could potentially be exploited as a dietary protein source.
Aim: The study sought to evaluate the potential of Sclerocarya birrea caffra nut meal (SBCNM) as a dietary protein source
in sheep fattening diets.
Methodologies: Forty, 112 day old intact male Doper lambs (average mass 22.5±3.31 kg) were allocated to 5 dietary
treatments in a completely randomised block design; n=8 per diet. Ethical clearance number: APIEC 14/019. Diets were
formulated such that diet 1 through to diet 5, the SBCNM replaced the SBM crude protein contribution to the diet at 0%,
25%, 50%, 75% and 100%, respectively. The diets met the nutrient requirements of growing fattening lambs. The lambs
had ad libitum access to feed and drinking water, and were fed for 81 days: 21 days of adaptation and 60 days of data
collection. The induction and weekly body masses and feed intake (FI) were recorded. At the end of the trial, body mass
gain (BMG), average daily gain (ADG), and feed conversion ratio (FCR) were computed. Data was subjected to ANOVA
using Genstat statistical software. Fisher’s protected LSD test was used to separate means. Significance was set at P≤0.05.
Results: Dietary substitution of SBM with SBCNM had no significant effect (P>0.05) on terminal body mass, BMG and ADG
of the lambs. While lambs fed diets 1, 2, 3 and 5 had similar FI; those fed D4 had significantly lower FI compared to those
fed D2 and D3. However substitution of the SBM with SBCNM had no effect on FCR.
Discussion: The results show that SBCNM can be used in place of SBM, as a dietary protein source, with no detrimental
effects on growth performance (terminal mass, BMG, ADG) and feed economy ( FI and FCR) of growing fattening lambs.
Conclusion: Sclerocarya birrea caffra nut meal could be used viably as a local feed resource to substitute SBM in lamb
fattening diets without negatively impacting on growth performance and feed economy.

A b s t r a c t n u m b e r | 70

Effects of fibrous diets inoculated with exogenous enzymes on growth
performance of pigs
K. Mphofu1,2, R.S. Thomas2, A. T. Kanengoni2, D. Luseba1 & K. A. Nephawe1
1

Department of Animal Sciences, Faculty of Science, Tshwane University of Technology, Private Bag X680, Pretoria, 0001, South
Africa.
2
South Africa. Agricultural Research Council, Animal Production Institute. Private Bag X2, Irene, 0062
# corresponding author: Arnoldk@arc.agric.za

Background: The soaring feed costs arising from increases in maize and soya prices that are being aggravated by the recent
drought conditions present a risk for both smallholder and commercial pig farmers into leaving the industry. There is a
need to investigate alternative feed sources that would meet the nutritional requirements of pigs and reduce feed costs.
Aim: A study was designed to evaluate pigs’ growth performances, when fed five diets; control, and maize cob (MC), maize
cob + Potato Hash silage (MC+PH) inoculated with and without an exogenous feed xylanase (Natugrain TS L®).
Methodology: The study was conducted at Agricultural Research Council‐Animal Production Institute. Five diets were
formulated to contain 16 % crude protein (CP)/kg DM (dry matter) and 14 MJ of digestible energy (DE)/kg DM. Twenty
five Large White x Landrace cross bred pigs (20±5.0 kg body mass) were randomly allocated to the 5 treatment diets in a
completely randomized design and fed ad libitum for 42 days. The pigs were individually housed in an environmentally
controlled house and feed was available at all times during the day. Average daily feed intake (ADFI), was estimated from
feed offered less refusals. The pigs were weighed once every week and the weights were used to compute the average
daily body gain (ADG). Feed conversion ratio (FCR) for each pen was calculated as the proportion of the amount of feed
consumed to gain a kilogram of body weight. Data was analyzed using the GLM Procedures of the Statistical Analysis
Software Packages (SAS, 2010), whereas means were compared using the LSD test.
Results: There were no differences in final weight, ADFI and FCR in pigs on the five diets. Pigs on control diet had higher
ADG (P < 0.05) than those fed MC diet with and without enzymes.
Discussion: The diets containing ensiled MC and potato hash had no detrimental effects on growth performance. The use
of these agricultural by‐products in growing pig diets can help reduce feed costs. The use of exogenous enzymes however
did not improve performance of pigs.
Conclusion and Recommendations: Ensiled maize cobs and potato hash can be used as ingredients in growing pig diets.
There is need to investigate the effect of ensiled maize cobs and potato hash on digestibility of nutrients and carcass traits
of pigs.
Key words: Fibre sources, exogenous enzymes, pig growth performance
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Background: In the animal nutrition industry it has become a necessity to seek sustainable and alternative protein sources
for animal production. As an alternative protein source, insect meals have been reported to have various beneficial effects
in both production and health of animals. Thus, the aim of this study was to investigate the potential of black soldier fly
(Hermetia illucens) larvae, grown on kitchen waste, as an alternative protein source in pig creep diets.
Aim: To determine the value of the larvae of black soldier fly as protein source in weaner pig diets.
Methodology: The study was conducted at Tana Piggeries near Klapmuts in the Western Cape. Pigs were ad lubitum from
10 days of age until weaning. The trial included two treatment diets, i.e. a control diet containing no black soldier fly
larvae meal (BSFLM) and a diet containing 3.5% BSFLM. These diets were fed to 315 pure bred Large White and Landrace
piglets from 10 to 28 days of age in a four week phase‐over feeding scheme. Litter feed intake was determined daily while
live weight of individually marked piglets were measured weakly and litter weight at the beginning and end of the trial.
From this data average daily gain (ADG) and feed conversion ratio (FCR) were calculated. During the trial blood was
collected and compared for haematological (Complete Blood Count) and biochemical (albumin, calcium and corrected
calcium, phosphorus, iron and immunoglobulin concentration) parameters.
Results and discussion: There were no significant differences (P>0.05) achieved for average total feed intake, 0.276 kg
and 0.282 kg, and average daily gain (ADG), 0.203 kg and 0.199 kg, for the control and inclusion diets respectively. There
were no significant differences (P>0.05) observed in the haematological and biochemical concentrations, however, the
inclusion diet showed increasing levels for both Haemoglobin (HGB) and Haematocrit (HCT) over the trial. Although not
statistically different, this phenomena may have biological value as higher values may be correlated with better oxygen
binding capacity and transport of the oxygen to the tissues of the body. These results may also be considered as an
indication of immunological stress, however, the animals showed no physical signs of distress when compared to the
control diet. Therefore, the exact correlation between the inclusion of BSFLM and obtained HGB and HCT values
(immunological influence) could not be pin pointed. However, due to the issues of both a dilution effect and sample
collection mediated stress experienced during the data collection, further research is needed to validate the results
achieved in this part of the study.
Conclusion and Recommendations: It was concluded that the BSFLM sustained normal growth and development of the
young pigs and could be effectively utilized to partially replace other protein sources. It would be worthwhile to further
investigate the blood parameter tendencies observed.
Key words: sustainable protein, insect meals, magmeal
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Background: Studies have reported, porcine chromosome 2 has been widely investigated and Insulin‐like growth factor
2 (IGF2) gene has been implicated to have an effect on carcass leanness and meat quality. However, selection for lean
growth are also associated with undesirable effects on meat quality. The availability of genomic tools however, holds the
potential to further purposefully improve selection strategies.
Aim: In this paper, the effect of the IGF2 genotypes on pork meat quality and fatty acid composition from the South African
Large White and Landrace pig breeds are presented.
Methodologies: Gilts, representing the two genotypes and two breeds, were grown to a slaughter weight of 100kg. Fifty
three animals Longissimus dorsi (LD), backfat (BF) and belly fat were processed for fat and fatty acid analysis as well as
carcass and meat analysis.
Results: For the majority of meat quality traits (pHᵤ, water‐holding capacity, colour, eye muscle area, drip loss, thiols and
thiobarbituric acid reactive substances), the IGF2 genotypes did not differ significantly (P<0.05). There was a significant
genotype effect on warm and cold carcass weights where the A/A genotype had lower weights compared to the G/G
genotype. The pHu values varied from 5.8 to 6.10, indicating the absence of pale, soft exudative meat. The G/G genotype
displayed differences (P<0.05) with a mean value of 5658 mm² for eye muscle area. Colour measurements at 24 hours
post mortem were not different between the IGF2 genotypes (P>0.05). Warner Bratzler shear force displayed differences
(P<0.05) between the IGF2 genotypes. The G/G genotype displayed more tender pork. Fat free dry matter of belly fat
was the only significant measurement with a genotype effect where the A/A genotype had the highest percentage of
9.18%. The G/G genotype had a higher mean value for fat content in muscle compared to backfat in this study, although
not significant in the number of samples tested. Interestingly, the A/A genotype tended to have more fat in the belly. The
IGF2 genotypes were significant for the SFA’s (C15:0, C16:0, C17:0 and C20:0) in belly fat where the A/A was higher
compared to G/G genotypes. The double bond index and iodine values were higher in A/A genotypes which is consistent
with leaner animals.
Discussion: Results of this study is comparable with other studies showing that IGF2 did not have any negative effect on
meat and fat quality traits. This study has highlighted that there is potential for using IGF2 gene as a genetic tool for
selection of leaner pigs.
Conclusion/recommendations: The IGF2 genotypes can lead to increased leanness in the SAL and LW pig populations.
The A/A genotype has potential to benefit the South African pig industry. With the recent focus on health conscious
consumers, meat from the A/A carcasses can be considered. The fat showed to be beneficial to the pork processing
industry.
These findings offer a possible solution to the inverse relationship between healthy consumers and the
technological aspects of meat quality.
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The resistance of bacteria to antibiotics in human medicine has raised concerns over the use of antibiotics growth
promoters (AGP) in farm animal feed. AGPs are used in animal feed because of the positive effect they have on gut health
resulting in improved weight gain and feed conversion. The growth promoting effects of antibiotics were first discovered
in the 1940s when chickens fed by‐products of tetracycline fermentation were found to grow faster than those that were
not fed those by‐products (Huyghebaert et al., 2011).
It is likely that the use of antimicrobials within the poultry industry will continue to be reduced resulting in the need for
alternative strategies to be developed. Within the poultry industry there are many initiatives aimed at understanding gut
health and how it can be influenced in the absence of AGPs. These programs have shown that there is a need for further
characterization of the intestinal microbiota along with more research to understand their interaction with the host and
the external environment. There are a number of non‐therapeutic alternatives such as organic acids, probiotics, enzymes
and chelated minerals. Ideally, alternatives to antibiotic growth promoters should have almost the same beneficial effect
as AGPs. None of the non‐antibiotic growth promoter alternatives suggested above, on their own is likely to compensate
completely for the removal of AGPs. It must be emphasized that some strategies will only help to compensate partially
(but will not replace) AGPs, and will work through indirect mechanisms, animal husbandry has a large role to play in the
successful reduction of AGP use.
Organic acids are good alternatives due to their effect on the pH of the gut. Changing the pH of the gut has an effect on
gut micro flora populations which has a positive influence on gut health. Chelated trace minerals has an advantage over
inorganic trace minerals in terms of their bioavailability. Trace minerals play an important role in the structural integrity
of the gut. Through the increased absorption chelated trace minerals improves structural integrity of the gut, leading to
improved gut health. Enzymes can mediate the size and composition of microbial populations and by doing so improving
gut health. Protease enzymes improve the protein digestibility of the feed, thereby reducing the flow of indigested protein
to the hind gut and limiting protein fermentation. Prebiotics have a beneficial effect in the gut as it stimulates the growth
or metabolic activity of specific beneficial bacterial species in the gut.
Chelated trace minerals, organic acids, enzymes and prebiotics are important alternatives to antibiotic growth promoters
because of their potential positive effects on the gut microbiota. The challenge with these products is to find optimal
combinations as alternatives to AGPs.
Keywords: Antibiotic growth promoters, Gut health, Prebiotics, Enzymes, Chelated minerals, Organic acids and Antibiotics.
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Background: The high cost of conventional feedstuffs as led to the exploration of other feedstuffs.
Aim: in this paper, the growth performance of (n=272) Japanese quails is presented.
Methodologies: Quails were allocated into four treatments with three replicates each and fed Neem leaf meal (NLM) diets
at 0, 3, 6 and 9% inclusion levels. Records of weight, intake and mortality were taken.
Results: The performance of quails fed 0% NLM diet were significantly (p<0.05) better than quails fed 3, 6 and 9% NLM
diets for final weight (133.75g/bird vs 68.75‐116.25g/bird), daily weight gain (7.40g/bird vs 4.36‐5.86g/bird) and daily
feed intake (35.72g vs 25.35‐ 31.81g). Quails fed 3% NLM diet had significantly (p<0.05) better final weight and daily feed
intake than birds fed 6% and 9% NLM diets. Birds fed 3 and 6% NLM diets had statistically (p>0.05) similar daily weight
gain which was significantly (p<0.05) higher than gain of birds fed 9% NLM diets. The feed conversion ratio was
significantly (p<0.05) better and similar in birds fed 0, 3 and 6% NLM diets. Feed cost per kg gain for birds fed control was
significantly (p<0.05) lower than that of birds fed the NLM diets. Mortality was significantly higher in birds fed 9% NLM
diet compared to birds fed 0, 3 and 6% NLM diet (30.88% vs 7.35‐8.82%) which were statistically (p>0.05) similar.
Discussion: The result obtained is in agreement with some authors but in disagreement with others. The poor performance
of birds could be attributed to the presence of anti‐nutritional factors in neem leaf.
Conclusion/recommendation: Birds fed the control diet performed better than birds fed 3, 6 and 9% NLM diets. Further
research should be carried out to study the effect of enzyme supplementation on the utilization of lower levels of NLM
diets by Japanese quails.
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Background: The leather industry in South Africa is inclined towards manufacture of automotive upholstery leather. It
relies on the beef industry for the supply of hides. It is currently experiencing challenges such as shortages in hide supply,
poor quality of hides, high rates of return of car seats and customer complaints. The industry imports large volumes of
raw hides and leather to cater for annual requirements. The commercial beef sector which is the main supplier of hides,
is unable to meet the demand. Conversely, the smallholder sector which owns approximately 40 % of the national cattle
herd, has a low annual offtake of between 2 ‐ 5 % in the formal beef sector. Cattle breeds kept by smallholder farmers are
mainly non‐descript crossbreds and indigenous Sanga breeds such as the Nguni, unlike in the commercial sector where
improved imported breeds and their crosses are reared. There is a paucity of information on the quality of hides and
automotive upholstery leather from cattle breeds kept in the smallholder sector.
Aim: Some physico‐mechanical characteristics of automotive upholstery leather from Nguni and non‐descript crossbred
cattle (NDCC) and the associated collagen fibre architecture of various body regions were determined.
Methodologies: Fifty‐four hides (27 Nguni and 27 NDCC), were obtained from a commercial abattoir at slaughter,
weighed, labelled and preserved using a wet salting method. Specimens were collected from three hide regions (neck,
belly and butt) before and after tanning for fibre architecture determination. Crust leather area was estimated. Physico‐
mechanical tests were done on butt samples cut perpendicular and parallel to the backbone.
Results: Breaking load and tensile strength were higher (1257.1 ± 70.72 N and 28.3 ± 1.23 MPa, respectively) in specimens
taken parallel than perpendicular to the backbone (979.5 ±.70.72 N and 23.6 ±1.23 MPa, respectively) across genotypes.
In NDCC, breaking load and tensile strength were significantly (P<0.05) affected by sampling direction, being higher in
samples taken parallel (1208.2 ± 90.10 N and 28.42 ± 1.461 MPa, respectively) than perpendicular (885.0 ± 90.10 and 21.4
± 1.46 MPa, respectively) to the backbone. Longitudinal and cross‐sections of the three hide and crust leathers regions
differed in collagen orientation and fibre diameter. However, fibre diameters in Nguni hides were similar (P>0.05) in
longitudinal (3.4 ± 0.12 µm) and cross‐sections (3.2 ± 0.11 µm).
Discussion: Tensile strength and elongation at break of crust leathers obtained in this study concur with other reports on
upholstery leather. Observed variation in collagen fibre diameter and orientation in different hide and crust leather
regions is in agreement with other studies.
Conclusions and recommendations: It was concluded that automotive crust leathers from Nguni and NDCC were similar
in some physico‐mechanical properties but varied in collagen architecture in different regions of the hides and crust
leathers. They can, however, be considered for use as automotive upholstery leather.
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Background: Efficient utilisation of the genetic potential for milk production is a major challenge in dairy nutrition. Feeding
high concentrate diets is a way to supply dairy cows sufficient amounts of nutrients forhigh milk yields. Live yeast (LY) alter
ruminal fermentation and its effects can be dictated by different scenarios such as concentrate: forage ratio of the
ruminant diet.
Aim: This study was carried out to evaluate the effects of dietary concentrate level and LY supplementation on milk yield,
milk composition and rumen fermentation parameters of early lactating dairy cows.
Methodology: Four primiparous Holstein cows (350‐450kg), were used immediately after calving in a 4 x 4 Latin square
design with 11‐d periods, i.e. seven days were used for adaption and four were data collection. The four experimental
treatments were: Low C:F diet with no additive LY, Low C:F diet with LY, high C:F diet with no additive LY and high C:F diet
with LY. Dried TMR and orts were ground (through a 2mm screen) and analysed for organic matter, ether extract, calcium,
potassium, magnesium, phosphorus, ADF, NDF and OM.
For the in vitro study rumen liquor was collected from a Holstein rumen fistulated cow. Treatments were the same as in
the in vivo study. Ammonia was determined by serie‐automated colorimetry. The VFAs were determined with a Varian
3300 flame ionization detector gas chromatograph.
Results: Cows fed low C:F diet supplemented with LY had lower DMI and lower milk yield, but greater FE compared to
cows in all other groups (P<0.05). Milk fat yield was lower (P<0.05) for cows fed low C:F diet supplemented with LY
compared to cow fed high C:F with no LY. These cows had also lower protein yield (P<0.05) compared to all other groups.
No differences in milk fat %, milk lactose (% and kg/d), MUN, SCC and energy corrected milk were observed between
groups.Total VFA’s was higher in the supplemented group fed high C:F compared to unsupplemented of cow fed high C:F
diet. The interaction between LY and C:F for propionate, iso‐valerate and A‐P resulted on propionate being increased
(P<0.05) by LY in low C:F diet, but decreased (P<0.05) in high C:F diet.
Discussions: Feeding LY at 40:60 C:F resulted in better FE, which suggested that LYs effect was better pronounced at the
low C:F diet compared to the high C:F. This was also seen in the invitro trial where addition of LY at 40:60 C:F decreased
ruminal ammonia concentrations and increased total VFA’s.
Conclusions and recommendations: The effects of LY were better pronounced on most parameters at low C:F diet. It is
recommended that LY is added to low C:F diets in order to increase the production potential of cows, since LY at low C:F
diets increased FE, decreased ruminal ammonia and increased total VFA concentration. Future studies must focus on the
dosage level of LY at low C:F to better understand its effects.
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Background: The colour and oxidative stability of frozen/thawed meat is of major importance as reports indicate
consumer rejection of meat once discolouration is evident. Frozen/thawed meat and meat products are thought to be of
an inferior quality compared to fresh meat and meat products. Further studies have shown prolonged freezing of meat to
be detrimental to the colour and oxidative stability of meat and meat products.
Aim: In this paper, the lipid, myoglobin and colour stability of mince produced from frozen/thawed fallow deer meat was
investigated (n=24). Proximate and fatty acid composition was also determined.
Methodologies: The fore and hind quarter muscles of each animal were vacuum packed individually and frozen at ‐20°C
for two and four months. Upon thawing, all external fat was removed, the muscles mixed and minced (through a 5 mm
die) per animal, packed into oxygen permeable overwraps and refrigerated at 4°C for five days. Proximate analysis, colour
measurements and TBARS were recorded.
Results: Average lipid content of fallow deer meat was 2.7% and did not differ (P>0.05) between treatments. The total
amount of SFA increased (P<0.05) and the total amount of PUFA decreased (P<0.05) as frozen duration increased. Lipid
oxidation and met‐myoglobin accumulation increased as frozen storage increased (P<0.001). No differences (P>0.05) in
CIE L*, CIE a* and chroma were recorded between treatments except on day zero of display.
Discussion: By day three all samples showed signs of extended oxidation and discolouration as evidenced by reduced
redness, chroma and high TBAR values. However, meat frozen for four months showed more signs of discolouration and
oxidation. The reduced shelf life can be attributed to the damaging effects of ice crystals on meat lipids and met‐myoglobin
reducing systems in meat.
Conclusion: Prolonged freezing can result in greater loss of colour, lipid and myoglobin stability in mince produced from
fallow deer meat.
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Background: The tuberculin skin test (TST) is the most commonly used test of Mycobacterium bovis infection in animals
and is important for bovine tuberculosis (bTB) eradication programs. In addition, in vitro immunological tests, such as the
interferon‐gamma (IFN‐ɣ) release assay (IGRA), are used; however, studies have shown that the TST may influence
subsequent IGRA results.
Aim: We aimed to investigate the effect of the TST on antigen‐induced cytokine production in M. bovis infected African
buffaloes (Syncerus caffer).
Methods: Buffaloes from the Hluhluwe Imfolozi Park, KwaZulu Natal, (n=283) were captured, chemically immobilized and
injected intradermally with bovine purified protein derivative (PPD) and avian PPD for the TST and whole blood was
collected at this time. Blood aliquots were incubated with saline, pokeweed mitogen, PPD (bovine, avian, fortuitum), PC‐
HP and PC‐EC peptides. The M. bovis infection status of the animals was determined using the commercial Bovigam®
assay. Animals were kept captive for 3 days, after which all test‐positive animals and 20 test‐negative animals were
immobilized again and whole blood was collected and incubated as before. The Bovigam® assay was repeated and IFN‐ɣ
and interferon gamma‐inducible protein 10 (IP‐10) were measured in the pre‐ and post TST samples.
Results: The IFN‐ɣ response to bovine PPD and PC‐HP peptides was significantly greater prior to the TST than 3 days post‐
TST. Fifty‐one animals tested Bovigam‐positive prior to the TST while 44 tested positive 3 days post‐TST. Moreover, the
release of IP‐10 prior to the TST was significantly greater than 3 days thereafter.
Discussion: In vitro cytokine production decreased post‐TST and this result contradicts findings from other studies.
However, as the present study was done in a wild population, a number of variables may have influenced our findings,
including the stress of capture and captivity, a possible reduction in feed and water intake and the effect of drugs used for
immobilisation. The reduction in cytokine production post‐TST appeared to result in an increase in the number of animals
with false negative test results.
Conclusions and recommendations: In instances in which the Bovigam assay is used as an ancillary test to the TST for the
diagnosis of M. bovis infection in free‐ranging buffaloes, blood collection should preferably take place at the time of the
injection of PPD. Results for the Bovigam assay should be interpreted with caution in undomesticated animals which have
been kept captive for 3 days and repeatedly immobilized.
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Background: While tourism and hunting are currently the focus of the South African game industry; meat production is
attracting attention as a source of extra income. However, the development of a market for game meat requires a constant
supply of consistently high quality meat. Tenderness has been found to be one of the most important meat quality
attributes for consumers and can be manipulated through ageing or conditioning.
Aim: This study aims to describe the changes that occur in springbok (Antidorcas marsupialis) meat post‐mortem and
identify the optimum ageing period for meat from this species.
Methodologies: Part A: Vacuum‐packed portions of the Longissimus thoracis et lumborum (LTL) and Biceps femoris (BF)
muscles from seven male and six female springbok were aged 1, 2, 5, 8, 14 or 21 days. The purge loss, cooking loss, Warner
Bratzler shear force (WBSF) and proteolytic enzyme (calpains I and II and calpastatin, cathepsins B, BL and H) activities
were determined. Part B: Portions of the LTL from an additional six male and six female springbok were aged for 1, 3, 8 or
28 days and subjected to descriptive sensory analysis. Portions were frozen and stored prior to sensory analysis.
Results: Part A: The WBSF declined from 40.8 N to 24.0 N during ageing (P<0.001), with this primarily occurring within 5
days post‐mortem (PM). Purge and cooking losses increased (P<0.001) with ageing. Calpains I, II and calpastatin activity
declined (P<0.001) up to 5 days PM. Cathepsin B, BL and H activity increased (P≤0.001) during ageing. The BF had lower
purge loss (P<0.001), higher (P<0.001) cooking loss and WBSF (BF: 33.2 N; LTL: 27.2 N) and higher calpain (PII=0.002,
PI=0.02) and calpastatin activity (P=0.003) than the LTL.
Part B: Gamey (Pflavour=0.040), metallic (Pflavour=0.003; Paroma=0.004), liver‐like (Pflavour<0.001), sour/aged (Pflavour=0.003;
Paroma=0.004) and off/manure (Pflavour<0.001) attributes increased and beef‐like aroma decreased (P<0.05) during ageing.
Sensory tenderness (P=0.001) and sustained juiciness (P=0.023) increased and residue decreased (P<0.001); the WBSF
remained below 24 N for all ageing periods (P=0.134).
Gender effects were negligible in both studies.
Discussion: Tenderisation during ageing was likely due to the proteolytic activities of endogenous enzymes, with the rapid
decline in WBSF suggesting that calpains played a role. This tenderisation may have facilitated the release of moisture
during mastication, causing the increased juiciness and purge and cooking losses. The lack of change in WBSF found in
part B may have been due to the effect of the freezing process. The increase in undesirable aromas and flavours with
ageing was likely due to the accumulation of protein degradation and lipid oxidation products.
Differences between the LTL and BF may be due to the collagen content and fibre‐type composition of these two muscles.
Conclusions and recommendations: The lack of further tenderisation and the detrimental changes in flavour and aroma
found suggest that springbok meat should not be aged for more than 5 days. Specific labelling of the prime cuts may be
necessary due to differences in the tenderness of the LTL and BF. Further research into the effect of ageing method and
the changes during ageing in other game species should be done.
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Background: Where Fallow deer (Dama spp.) were once almost extinct, they have now become one of the most
widespread wild ungulate species in the world. In South Africa, this species has also been introduced and is now abundant
in the country and could contribute to food security within Africa. However, conservation authorities tend to view this
ungulate species as an invasive species whilst game farmers see it as a valuable contributor to farm income: as a hunted
trophy or as a source of quality and nutritious meat. Surprisingly, very little is known about its production potential and
meat quality in South Africa.
Aim: This review aims to discuss the meat yield and meat composition and quality of wild South African fallow deer.
Methodologies: A desk top study was conducted on the factors influencing the meat quality of fallow deer. Where
possible, information from South African feral populations were included.
Results: As expected, sexual dimorphism was present with males (~47 kg bled weight) being heavier than females (~42 kg
bled weight) which resulted in the males having a higher dressout percentage (61.5%) compared to females (59.0%).
Although males had heavier total meat and bone weights (per carcass) than females, the meat‐to‐bone ratios (2.2‐2.3) did
not differ between genders. As with other wild ungulates, ante mortem stress influenced the post mortem muscle pH and
thus physical quality attributes such as bloomed muscle colour, drip loss, etc. None the less, the muscles were
characterized by L*<40, high a* and low b* values, typical of meat from wild ungulates. Also, the proximate chemical
composition of various muscles were typical of lean meat with values ranging for 73‐76 % for moisture, 20‐23 % for protein,
2‐3 % for total lipids and ~1 % for ash. Polyunsaturated fatty acids (PUFA) were found to be the main fatty acids (13.57
mg/g meat) followed by saturated fatty acids (SFA; 10.20mg/g meat).
Discussion: Fallow deer have been farmed successfully in numerous countries with the industry in New Zealand being the
most prominent. In South Africa, it is accepted that normal livestock fences are inadequate to keep these ungulates
contained although game fences seem adequate, even though regulations for the height of these game fences required
for a certificate of adequate enclosure differ between Provinces. None the less, nature conservation bodies tend to follow
the precautionary approach and do not regularly allow the ranching of fallow deer. Even so, feral populations are spread
wide across the country though an accurate distribution map of this invasive species is not available. Nor has any research
being conducted on their ecological impact. All indication are that this species has adapted well to South African conditions
and are highly productive. The meat yield and quality of this species is of the highest standard when adequate harvesting
procedures are followed. In fact, during seasons when high quality feed is available, this species is known to develop a
visible subcutaneous fat layer. The fatty acid profile of this species is also beneficial for human consumption. However,
antidotal information has it that the meat from stags during the rut has a taint to it: the cause of this has not yet been
quantified.
Conclusions and recommendations: Initial results indicate that the meat quality of this species is of the highest standard
typical of wild game animals. However, the distribution of this species needs to be quantified so that strategies can be
developed to develop its potential as a sustainable protein source fit for human consumption. The ecological impact of
this species also needs to be quantified so that, if required, adequate legislation can be developed to either curb or grow
the potential deer farming industry.
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The effect of pawpaw (Carica papaya) seed meal on the hormonal profile and
reproductive parameters of pre‐vitellogenic Oreochromis mossambicus
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Background: Mozambique tilapia (Oreochromis mossambicus; OM) is extremely adaptable to various production
conditions, and is farmed with in rural Sub‐Saharan Africa in pond systems. This species is prolific, with fish becoming
sexually mature at 15g, which contribute to indiscriminate spawning, overcrowding of ponds and stunted growth. The
production of monosex OM populations is a potential and effective solution for the precocious breeding and
indiscriminate spawning that occur in mixed sex Mozambique tilapia culture systems. Pawpaw (Carica papaya) contains
endocrine disrupting phytochemicals, and the seeds have been reported to have an anti‐fertility effect in humans and
various animal species.
Aim: This study investigated the influence of pawpaw seed meal (PSM) on the reproductive performance, and the sex
hormone profile of sexually immature OM.
Methodologies: Pawpaw (Carica papaya) seeds were collected from fresh fruit, sun‐dried and ground to produce a
pawpaw seed meal (PSM). The PSM was included as part of a commercial tilapia diet (basal diet, BD), which served as the
negative control. The respective treatments, apart from the control, were PSM included at 10g/kg BD and fed for 1 month
(P10M1) and 2 months (P10M2) respectively, and PSM included at 30 g/kg BD, and fed for 1 month (P30M1) and 2 months
(P30M2) respectively. A total of 1000 juvenile OM, with an average weight of 24.81±8.54g) were used in the study, with
50 fish per treatment group, and each treatment replicated four times. The fish were fed ad libitum three times a day, and
water quality parameters were monitored daily. Blood samples were collected from four fish (two males and two females)
from each replicate on the Day 0, 30 and 60, respectively. Gonad tissue were collected from 4 fish (2 male and 2 female)
from each replicate on Day 60, and processed for histological evaluation. Enzyme‐linked immuno‐sorbent assay (ELISA)
procedures were used to quantify the plasma levels of 17β‐estradiol and 11‐ketotestosterone. Parameters recorded at
each interval include live weight, liver weight, and gonad weight (day 60 only). Indices calculated included condition factor,
specific growth rate, survival rate, hepato‐somatic index (HSI), and gonado‐somatic index (GSI). Data were analysed by
one way ANOVA, and variant means separated by using the Bonferroni (Dunn) t test.
Results: The inclusion of PSM did not affect the growth and survival rate of the pre‐vitellogenic OM in this study. The
plasma levels of 11‐ketotestosterone did not differ between the treatment groups. The 17β‐estradiol levels of female fish
that received 30g PSM/kg BD were significantly lower than the levels reported for female tilapia that received the BD only
(2.62 0.4 ng/mL vs. 5.17 0.61 ng/mL; P<0.05).
Discussion: The dietary inclusion of PSM had no effect on gonad weight and the gonadosomatic index (GSI) of male OM.
In the females, the PSM reduced the gonad weight, GSI, fecundity and egg diameter of fish that received the 20g PSM/kg
BD diet. These changes were not observed on discontinuation of feeding with the diet containing PSM which indicated
that the induced changes are reversible. The levels of the female 17β‐estradiol hormone were depressed by the inclusion
of PSM in the diet of OM, while 11‐ketotestosterone was not affected. It also inhibited reproductive activities in treated
groups, and in the case of low inclusion levels, fry were observed in the tanks.
Conclusion and recommendations: Pawpaw seed meal is suitable for use in OM culture as a means to control
indiscriminate spawning and overcrowding of pond systems. Future studies need to focus on the effect of the PSM on the
viability and fertilizing ability of OM gametes. The influence of PSM at low and high inclusion levels on vitellogenin levels
in both male and female also need to be determined.
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Background: Microbial bio‐flocs form part of an aquatic ecosystem and are accessible to aquatic animals as food.
Aim: The study was aimed at investigating the potential use of microbial bio‐flocs in warm freshwater aquaculture.
Methodologies: The trial was run over a period of five months. A randomized block design with five treatments and three
replicates was used. There were forty Common Carp (Cyprinus carpio) fingerlings averaging 16g in each of the fifteen
tanks. A 42% protein finisher tilapia fish pellets was used as food. The concentration of Nitrogen was calculated from the
protein content and the amount of the food fed. The treatments consisted of nitrogen: carbon ratios 1:4 (treatment A),
1:8(treatment B), 1:16(treatment C) and 1:20 (treatment D). In the control (Cont) starch was not added. Amount of starch
was adjusted with increased food and biomass in each tank. Each tank was isolated and continuously aerated. Water
samples were collected and sent to the lab for analysis on a weekly basis. Recordings of water quality parameters was
done twice daily in the morning and in the afternoon. Solids were collected and kept frozen until freeze dried, and then
Amino acid profile of the solids was determined by hydrolysis in a HCL medium and high performance liquid
chromatography (HPLC). A combustion method was used to determine protein content of the solids and the Esther
extraction methods used to determine the fat content.
Results: Ammonia (0.39mg/l, 0.37mg/l) and nitrite (0.41mg/l, 0.39mg/l) were very low throughout the trial in treatment
C and D respectively. The control and treatment A had an increasing ammonia and nitrite throughout the trial period.
Nitrate was removed significantly in treatment C and D at 23.75mg/l, 10.25mg/l (p<0.001) respectively. When treatments
were compared for water quality parameters the following differed significantly, i.e. Alkalinity, bicarbonate, Iron,
Phosphorus and pH. There was an increasing trend in alkalinity, bicarbonate and pH with higher starch inclusions over the
treatments. The protein : fat content were highest in treatment C (34.5% ,3.4%) then treatment D(33.3%,3.5%), control
treatment(32.9%,2.2%),treatment B(32.4%,3.3%) and treatment A(32.1%,2.6%)respectively. Growth was the same within
the treatments and differed (P<0.001) over the trial periods.
Discussion: Introduction of starch enhanced removal of Total Ammonia Nitrogen (TAN) and the quantity of microbial flocs
produced increase. The increased alkalinity was consistent with the high pH values in the treatments with high starch
supplementation. The microbial bio‐flocs utilized the nitrate in the system hence the low concentrations in the treatments
B,C and D with high starch content. The growth was not influence by the treatment as the common carp is predominately
a detrivorous fish species with less filter feeding.
Conclusion/recommendations: A further investigation to determine the composition of microbial bio‐flocs with a variety
of carbon sources is critical. Bio‐flocs should be processed further as an ingredient in formulated feeds. More research
towards use of bio‐flocs for wastewater effluent treatment of intensive agricultural systems such as aquaculture, dairy
and piggery.
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Background: Mozambique tilapia (Oreochromis mossambicus; OM) is extremely adaptable to various production
conditions, and is farmed with in rural Sub‐Saharan Africa in pond systems. This species is prolific, with fish becoming
sexually mature at 15g, which contribute to indiscriminate spawning, overcrowding of ponds and stunted growth. The
production of monosex OM populations is a potential and effective solution for the precocious breeding and
indiscriminate spawning that occur in mixed sex Mozambique tilapia culture systems. Pawpaw (Carica papaya) contains
endocrine disrupting phytochemicals that can have anti‐fertility, antibacterial, antifungal, pesticidal, and molluscicidal
effects.
Aim: To determine the optimal inclusion level of pawpaw seed meal (PSM) in the diet of undifferentiated Mozambique
tilapia fry to obtain all‐male populations.
Methodologies: Pawpaw seeds were collected from fresh fruit, sun‐dried and ground to produce a pawpaw seed meal
(PSM). The PSM was included as part of a commercial tilapia diet (basal diet, BD), which served as the negative control.
The treatment diets also included 60mg 17α‐methyltestosterone/kg BD (positive control), and 5 treatment diets
containing 10, 15, 20, 25 and 30g PSM/kg of the BD, respectively. The experimental diets were fed to the treatment groups
for 30 days, and 120 days, respectively. A total of 2160 yolk‐sac OM fry, 1‐2 weeks of age and weighing on average
0.036±0.014 g, were allocated to the respective treatments, with 60 fish per treatment group, and 3 replicates per
treatment. Ten fish were sampled from each replicate every two weeks, and parameters recorded included live weight,
length, condition factor, specific growth rate, and survival rate. Gonad tissue were collected from 4 fish (2 male and 2
female) from each replicate, and processed for histological evaluation. Morphometric parameters and derived indices
were subjected to single factor ANOVA, and variant means were separated using the Bonferroni (Dunn) t‐test. Sex ratio
deviation was analysed using logistic regressions, and Chi‐ square test to ascertain the level of deviation from the expected
1:1 (M:F) ratio.
Results: At an inclusion level of 10g/kg of basal diet, PSM was able to skew the sex ratio in favour of males (60% males vs.
40% females). The proportion of males to females increased with an increase in PSM content of the diet. The maximum
masculinization effect was observed when 20g PSM/kg BD was fed, with male to female ratio for the groups that received
30g PSM/kg BD not being significantly different. The highest percentage phenotypic males (77.8%) induced by the PSM
was obtained among in the groups that received 20g and 30g PSM/kg BD.
Discussion: The duration of feeding the PSM treatment diets for longer than 30 days did not influence the male to female
ratio in any of the treatment groups. The growth and survival rates of the fish were not influenced by any of the treatment
diets. Gonad abnormalities that were observed when 30 g PSM/kg BD were fed included mild hyperplasia of the follicular
epithelium and atresia of the follicles in female fish, and hypertrophy of the interstitial cells and mild vacuolization of the
germ cells was observed in male OM. Pawpaw seed meal resulted in degeneration of hepatic tissue, dilation of sinusoid
tissue, and vacuolization of hepatocytes.
Conclusions and recommendations: The study demonstrated that an inclusion level of 20g PSM/kg BD and higher was
effective in producing a high percentage of male OM. Future studies need to investigate the potential manipulation of
environmental conditions to increase the potential of PSM to masculinize OM fry.
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Background: Forage legumes provide the necessary nutrients for optimum growth and production of ruminant animals in
the tropics and sub‐tropics. However the nutritional composition of these forages varies widely with geographical location
and environmental conditions.
Aim: The objective of this study was to evaluate the proximate composition of Lablab purpureus (Lablab) and Vigna
unguiculata (Cowpea) harvested at 3 different vegetative stages of growth.
Methodology: Legume forages were grown in the 2014/15 growing season in a completely randomized design and
harvested at three stages of growth, viz. pre‐anthesis, anthesis and post‐anthesis. Three samples were collected at each
stage of harvest and subjected to proximate analyses (AOAC, 2005).
Results : Cowpea recorded higher (P < 0.05) ash ( 13.11g/kg) , ADF (34.14g/kg) and CP ( 20.23g/kg) values than Lablab;
11.45 g/kg, 22g/kg and 19g/kg, for Ash, ADF , and CP, respectively . Lablab recorded a significantly higher (P < 0.05) fat
content (2.41g/kg), NDF (48.78g/kg) and hemicelluloses (15.3g/kg) than Cowpea 2.1g/kg; 34.44g/kg and 3.96g/kg for fat,
NDF and hemicelluloses, respectively. Cowpea recorded a higher sodium content (0.07g/kg) than that of Lablab
(0.01g/kg). Magnesium values increased significantly with stage of growth for Cowpea (0.48% to 0.64%) while Lablab
recorded a decrease with stage of growth (0.46% to 0.38%) (P < 0.05). Lablab recorded higher values than Cowpea for Ca,
P, and K; 1.22g/kg 0.55g/kg, 2.67g/kg and 1.00g/kg, 0.45g/kg, 2.3g/kg for Lablab and Cowpea, respectively. The stage of
growth significantly (P < 0.05) affected Zn content for Cowpea, and Cu values for Lablab. Lablab (3.78 mg/kg) recorded
higher Cu levels than Cowpea (3.11 mg/kg). Cowpea (37.15 mg/kg) recorded a significantly higher value for Zn compared
to Lablab (25.1 mg/kg; P < 0.05). Manganese content was significantly influenced (P < 0.05) by stage of growth with both
forages recording highest values at pre‐anthesis 70.3 mg/kg and 58.67mg/kg for Cowpea and Lablab respectively. The
stage of growth significantly affected iron content for both forages (P < 0.05).
Discussion: Results are in agreement with other studies showing a higher nutritional value for both forages in early
vegetative stages than later.
Conclusion / recommendations: Forage legumes generally meet animal requirements for CP, ADF, NDF, Ca, Mn, and Cu
in accordance to NRC (2001) standards for ruminants. Both forages can therefore be recommended within the province.
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Comparison on nutritional composition and digestibilities of various mass reared
insect species
E Pieterse, Q Pretorius, T Uushona, D Hopley, A Van Schoor & FJH Albertyn
Background: Insects have been proven to have potential as an animal feed source. The well balanced amino acid profile,
high protein content and high energy value together with high digestibility values are of special interest. Being a novel
protein source the influence of insect feed stubstrate, processing and age at harvest has not been fully explored.
Aim: To determine the nutrient composition and ‐digestibilities of various mass reared insect species
Methodology: Larvae were grown and harvested at different instars. Houseflies were harvested as final stage larvae or
as initial phase pupae while black soldier flies were harvested at the final eating phase as larvae or after crawl off as pre‐
pupae. Roaches were harvested at the stage before adulthood. All insects were killed through freezing or blanching and
dried at either 65°C or 100°C. Some of the larvae samples were defatted through a screwpress. Proximate analysis were
done and total tract digestibilities were were determined using broiler chicks (18d old).
Results : Results obtained showed larvae, pupae and pre‐pupae of the dipteran species to have protein content varying
between 21.3% and 60.38%, fat 14.39% and 44.77%, fibre (chitin) 7.87% and 15.71%. The beatles and roaches showed
protein content varying between 45.94% and 60.34%, fat between 24.17% and 38.22% and fibre (chitin) 4.22% and 8.50%.
Amino acid composition
An overview of the absolute amino acid composition shows Chrysomya chloropyga (CC) to have the highest lysine,
methionine, threonine, valine, iso‐leucine, leucine and phenylalanine of all the dipteran species. Hermetia illucens (BF)
larvae had the highest tryptophan level while Musca domestica (MD) pupae had the highest arginine level.
When comparing amino acid ratios It can be seen that most of the insect comply to or come close to the required ratios
(relative to lysine) for all amino acids. Further the ratio of arginine : lysine exceeds one in all cases thus no negative amino
acid interactions are expected in the feeding of any of these insects.
Coeffisient of total tract digestibilities for all nutrients were high with no indication of an adverse effect of increased chitin
levels. Total tract digestibilities of amino acids exceeded 90% in most instances.
Discussion: The proximate composition, amino acid compostion, amino acid ratios and total tract digestibilities show that
insect meals have potential as animal feed. Since the productivitiy of these systems are high, in excess of 20tons per ha
per day, the value of these insects should not be underestimated.
Conclusion / recommendations: It is concluded that insects meals are a vaiable and valuable animal feedstuff and that
the manipulation of nutrient composition, the production of functional foods and the processing of the insects meals be
researched further in order to allow for the delevopment of specialized proteins and fats as well as raw materials such as
chitin.
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Background: Inadequate availability of quality feed is the most problem in livestock production in the sub‐Saharan African
countries during the dry season. Supplementation with concentrates or legume forages could be a potential strategy for
increasing the quality and availability of feeds for smallholder ruminant animals in the dry season. In situ nylon bag
technique is one of the most popular ways of evaluating the nutritive value of feed protein in the rumen
Objective: The in situ rumen disappearance of dry matter (DM) and crude protein (CP) of Desmodium uncinatum (Silverleaf
desmodium), Mucuna pruriens (Velvet bean) and Vigna unguiculata (L.) Walp (Cowpea) legume forages were evaluated.
Methodologies: Two cows fitted with 10 cm diameter rumen cannulae on a complete dairy feed ration were used. The
forages were shade dried and milled through a 2mm sieve and incubated using the Nylon‐Bag technique for 0 , 2, 4, 8, 18,
24, 48, 72 and 96 hour periods.
Results: Cowpea forage had the highest disappearance values on DM and CP (P<0.05) from 3 to 72 hours followed by
Velvet bean. However, forage of Cowpea had the highest (a) and (b) values on DM disappearance and were statistically
significant (P<0.05). Velvet bean had the highest values of (a) and (b) on CP disappearance but were not significantly
different from Cowpea. Similar results were observed on effective degradability where Cowpea had the highest values at
the outflow rates p= 0.02, 0.04 and 0.06 on DM disappearance and they were statistically significant (P<0.05).
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Background: Many farmers face a problem of high feed prices for their stock. They have no other alternative than to
purchase expensive feeds. Even in ruminant production systems, the highest cost of production is from feeds. There are
feeds of low cost that may provide the same quality of nutrients and DE necessary for maintenance and production.
Therefore, knowing thenutritive valueof these feeds before feeding is vital in feed formulation to meet the requirements
of such animals as it is only then that the genetic growth potential can be met.
Aim: The objective of the study was to compare the efficiency of novel low cost bags with the existing commercial F57
bags in determining in vitro digestibility of herbivore feeds using ANKOM technology.
Methodologies: Four feed samples, lucerne hay (L), maize grain (MG), maize stover (MS), and Acacia spp. (AC) were ground
using a RETSCH ZM 200 feed mill to a screen size of 1mm. The feed samples were used to determine in vitro apparent
digestibility (IVAPD), in vitro true digestibility (IVTD), neutral detergent fiber digestibility (NDFD), acid detergent fiber
digestibility (ADFD), hemicellulose digestibility (HEMD), and cellulose digestibility (CELLUD). The ANKOM DaisyII incubator
was used to analyze digestibility of different feed samples. The ethical clearance number was applied for at the University
of Zululand (Ethics number: 083/10/Animal).
Results: In vitro digestibilities of feeds were determined successfully using both bag types. There were no significant
differences observed when the two bags were used to measure MS IVAPD, IVTD, NDFD and HEMD but for CELLUD. Novel
bag MG digestibility values for APD and IVTD did not differ from that of the commercial F57 bag but for NDFD, HEMD and
CELLUD differences were observed (p<0.05). The difference between novel low cost bags and commercial F57 bags in
determining L IVAPD, IVTD, NDFD and HEMD were less than 10% but for ADFD and CELLUD, differences were greater than
10%. The chemical component digestibility obtained for AC was also generally different between bags but for IVAPD and
IVTD, values did not differ. Compared to the F57 bags, it was observed that the novel low cost bags were poorer in the
prediction of digestibility values of feeds with a low fibre content (AC, and MG).
Discussion: During the incubation and NDF procedures, a proportion of non‐digestible fine particles may have been
washed out from the novel bags, thus reducing the residue weights and over‐estimating digestibility values compared to
the commercial bags in which microbial matter and fine particles may have been retained.
The differences in bag efficiency were due to the differences in chemical composition, for an example, NDF content, bag
porosity, and sample size.
Conclusion/Recommendations: In vitro digestibility of forages varied greatly between bags. Different forages had
different digestibility values. For efficient estimation of in vitro digestibility of forages, the novel low cost bags may have
to be improved by minimizing bag porosity to reduce leakage of feedstuffs during digestibility. Bag depreciation during
fermentation should also be addressed to improve the potential use of these bags
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Background: Feeding isomers of Conjugated linoleic acid (CLA) reduce blood concentration of NEFA and BHBA and increase
circulating IGF‐I levels in cows, furthermore increase immunoglobulins (Ig) production in rats. Several studies have been
conducted on the effect of CLA dietary supplementation in transition cows on their health; however, to our knowledge,
there are no studies evaluating their effects on calves’ performance.
Aim: The objective of our study was to verify the effects of CLA dietary supplementation in transition dairy cows on calves’
performance.
Methodologies: 40 Holstein cows blocked by parity, BW and BCS were randomly assigned to two groups: control (CTL‐
100gr/cow/day of Ca salts) and CLA (100gr/cow/day of CLA). Individual top dressed supplementation started 20±7 days
before calving until 35 days in milk.
From day 0 to 4 each calf was individually fed its mother’s colostrum. The same was sampled for IgG quantification. Calves
were bled every other day from 0 to 15 days for IgG and Total Protein (TP) levels. Weekly, from day 7 to 35, calves were
bled for GH and IGF‐I quantification; body measurements and weight were recorded for growth rate.
Attainment of puberty was monitored from 5 (males) and 7 (females) months respectively. Monthly, body measurements
and weight were recorded. In males, scrotal circumference (SC) was measured. Semen collection by electroejaculation
was performed in animals with SC >23cm for evaluation of semen parameters (volume, colour, mass/individual motility,
concentration). Puberty was declared with concentration of 50million spermatozoa/ejaculate with at least 10%
progressive motility. Females were bled fortnightly for progesterone levels, while ovarian activity was monitored by
ultrasonography. Puberty was attained when a corpus luteum was present and progesterone levels were >1ng/ml.
Average daily gain (ADG), blood and colostrum parameters were analysed by ANOVA for repeated measures using GLM
procedure. Age at puberty was compared by one‐way ANOVA. Average growth curves were calculated by the regression
of weights against time (PROC REG).
Results: No differences between groups were observed for IgG levels and for attainment of puberty. An increased trend
of TP levels was observed in the CLA group (trt*age P=0.079). Treatment showed decreased levels of IGF‐I (P<0.05) and,
for GH levels, only at day 6 (trt*age P<0.05). BW increased linearly with age and ADG was higher in CLA calves (P=0.1). The
good R2 values of the equation (from 150 to 300 days females: CTLBW = 8.69231+1.00541*age R2=0.61; CLABW =
2.34613+1.03037*age; R2= 0.75; males: CTLBW=50.19136+0.85282*age R2=0.52; CLABW=24.52644+1.03444*age
R2=0.61) indicate that growth during this phase of the calves’ life was linear. There were significant differences among
treatments for almost all the growth performance parameters evaluated.
Discussion: Interestingly, Colostrum from CLA supplemented dams proved to have an effect on calf’s growth; however it
failed to alter immune response and attainment of puberty.
Conclusion and recommendations: CLA reportedly improved the outcome of the transition period in high producing cows.
The possible beneficial effect on calves’ performance is of outmost importance in order to have a shorter and successful
rearing period. The inclusion of CLA in the cows and calves’ diets, needs therefore further investigation.
Key words: CLA, calves, growth
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Background: The liver is an important metabolic organ. However, liver is routinely condemned at slaughter due to various
pathological lesions, resulting in significant financial losses. There are no published studies on hepatic lesions at slaughter
in cattle in Rwanda
Aim: In this paper, the frequency of hepatic lesions and the risk factors for the occurrence of these lesions at a
slaughterhouse in Nyabugogo, Kigali are presented.
Methodologies: A cross‐ sectional study was carried out at SABAN‐Nyabugogo abattoir. The sample consisted of all 4, 751
male and female cattle from the 11 districts of Rwanda. The liver was examined for abnormalities in colour, smell, size,
sharpness of edges, smoothness of surfaces and organ consistency in a systematic manner. Bile ducts were incised to
check for the presence of parasites or any other lesions. Macroscopic hepatic lesions were recorded by a digital camera.
Demographic and epidemiological data were analysed using descriptive statistics. Categorical variables were described
using percentages. Bi‐variate analysis was performed using Pearson’s χ2 test. P‐values ≤ 0.05 were considered significant.
Results: Overall results showed that 12.3% of the livers (n = 4751) examined were condemned. Hepatic lesions were higher
in females (14.6%; n = 1494) than in males (11.1%; n = 3257). Fasciolosis significantly (P < 0.01) caused the highest
condemnations (78.7%) than abscesses (5.7%), hepatitis (5.3%), cirrhosis (4%) and other lesions (6.3%). Female livers
showed more fasciolosis (82.2%) than male livers (73.3%). Cattle from the Eastern Province showed significantly (P < 0.05)
higher prevalence of condemnations (26.8%) than the rest of the provinces.
Discussion: The most commonly encountered pathological hepatic lesion at post‐mortem inspection was Fasciolosis
(78.7%) of all the total liver condemnations. Keyyu et al. (2003) reported up to 100% liver condemnation rates due to liver
flukes in cattle in some slaughter slabs in the Iringa region in Tanzania which has ecoclimatic conditions similar to Rwanda.
Our study revealed that districts within the lowlands of Rwanda in the Eastern Province had a higher prevalence of liver
condemnations than the rest of the sampled districts. This agrees with Kuchai et al. (2011) who reported higher
prevalence of fasciolosis in the lowlands (37.14%) compared to the highlands (30.09%) of Ladakh. The districts in the hills
and highlands were possibly not perfect habitats due to lower temperatures and less incidence of stagnant water for the
snail vector, thus making them low‐risk areas for fasciolosis. The high prevalence of liver condemnations in cattle over 6
years of age was possibly due to the fact that the older animals had prolonged exposure to causative agents resulting in
repeat infections over time.
Conclusion/ recommendations: Meat inspection protocols were able to successfully identify different lesions which lead
to liver condemnation in different categories of slaughtered cattle. Some factors associated with the occurrence of liver
lesions were identified, and include age, sex and origin of the animals.
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Background: The meat industry works diligently to reduce and eliminate both pathogenic and spoilage bacteria in meat
especially during marketing. Packaging has been modified to prolong the shelf‐life of meat. However, most studies which
have been conducted aim at analysing the advantages of each packaging yet retailers in South Africa aim or consider what
is economical. Distributing information on the most efficient packaging type to the South African retailers is important as
it may help by boosting the food safety levels and promote meat with a prolonged shelf life.
Aim (‐s): This paper investigated the effect of vacuum packing and overwrapping on the physico‐chemical and
microbiological shelf life of red meat during marketing.
Methodologies: A total of 108 fresh loin meat samples of beef (n= 36), pork (n= 36) and mutton (n= 36) were purchased
from a local butchery. Samples were immediately transported to the laboratory in cooler boxes with ice and stored in a
refrigerator at 4 °C for storage duration of 15 days. To monitor shelf life, physico‐chemical traits such as colour (CIE‐L*,
lightness; a*, redness; and b*, yellowness) and pH measurements were taken on days 0, 3, 6, 9, 12, and 15 with 3 replicates
(n =18) per each meat type. Microbial analysis of the meat samples was carried out on the respective days of sampling.
The samples were subjected to total bacterial count, coliform count, E. coli and Staphylococcus aureus detection.
Results: Packaging had a significant effect (p < 0.05) on colour (L*, a* and b*) among different meat types. Vacuum packed
mutton and pork loin samples were observed with low L* values (34.5 ± 1.05) and (45.9 ±1.05) which were significantly
different (p< 0.05) in comparison to overwrapped samples. Storage duration had a significant influence (p< 0.05) on Total
bacteria counts, coliform count and E. coli.
Discussion: According to the results the overwrapped samples were of better quality than the vacuum packed samples.
As the storage progressed, higher TBCs were found in vacuum packed meat than in overwrapped although the levels were
significantly higher and exceed the expected limits in both packages. The observed results were not expected as vacuum
packed meat is expected to have lower levels of TBC than overwrapped samples. This is due to the fact that vacuum
packaging conditions have very low moisture and oxygen transmission rates.
Conclusion/recommendations: In conclusion, both packaging systems could not sustain a high quality in meat. This implies
that the pre‐packaging microbial counts should be minimised in order for specialised packaging methods to be effective.
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Background: Differences in the rate of tenderization via proteolysis is explained by variation in calpastatin activity.
Calpains (more specifically, µ‐calpain) are directly involved in events leading to meat tenderization. Energy metabolism
and meat tenderness have been studied in the past. Commercial beef breed differ in the expressions of proteolytic enzyme
activity but it is not clear whether feed withdrawal influences proteolytic enzyme activity of these breeds differently.
Aim: The aim was to see whether different feed withdrawal periods will affect beef breeds differently in terms of
proteolytic enzyme activity and consequently on Warner‐Bratzler shear force.
Methodologies: Brahman (n = 20), Nguni (n = 20) and Simmental (n = 20) were subjected to either 24 hours or 3 hours
feed withdrawal. After the animals reached a specific physiological age, they were slaughtered. pH, proteolytic enzyme
activity, myofibrillar fragmentation length and Warner‐Bratzler shear force was measured.
Results: Feed withdrawal period influenced Warner‐Bratzler shear force significantly depending on breed type and feed
withdrawal period. Feed withdrawal period had no significant effect on proteolytic enzyme activity. Breed type had a
significant effect on proteolytic enzyme activity.
Discussions: Brahman type cattle showed the most negative proteoytic enzyme activity as was found in the past by other
researchers. However, the Warner Bratzler shear force for Brahman type cattle was lower compared to Simmental type
cattle. Feed withdrawal period is not a determinant of proteolytic enzyme activity. Feed withdrawal period is a clear
effector of Warner‐Bratzler shear force and is dependant on the beef breed type.
Conclusions and reccomendations: The producer should take note that feed withdrawal period has a distinct negative
effect on Warner‐Bratzler force of specific beef breeds and that feed withdrawal period does not affect proteolytic enzyme
activity of any of the three breeds.
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Background: Consumer acceptance remains the main barrier preventing the commercialisation of insects as a source of
protein in the Western world. Western consumers would be more willing to consume insects as a meat alternative in a
processed form. There is no available information regarding whether black soldier fly larvae can be used to produce
cooked sausages.
Aims: In this paper a cooked sausage using black soldier fly larvae as the meat block is compared to a typical pork vienna
sausage.
Methodologies: Pilot trials were run to optimise black soldier fly sausage formulation. In the final investigation a
randomised plot design was used to compare the differences between a standard pork cooked sausage and the black
soldier fly larvae cooked vienna sausages with 3 varying concentrations of soya (3%, 6%, 9%) with regards to proximate
composition, texture and microbial safety.
Results: The pilot trial optimised the black soldier fly formulation with ingredients such as soya, carrageenan and lecithin
to aid in water holding and emulsification properties. Additionally, blanching was required a pre‐treatment to prevent
enzymatic browning, which occurred within 5minutes in unblanched black soldier fly larvae. With regards the final
investigation, there were significant differences between all the treatments (pork, 3%soya, 6%soya, 9%soya) with regards
to moisture (p<0.01), ash (p<0.05), fat (p<0.05), protein (p<0.01), hardness (p<0.01), gumminess (p<0.01), cohesion
(p<0.01), and springiness (p<0.05). The black soldier fly larvae sausages with 9% soya and 28% black soldier fly larvae
inclusion compared the best to the pork sausages in terms of protein content and texture analysis. The microbial tests
showed that all the sausages were regarded as safe.
Discussion: Results show that black soldier fly larvae can be used as a meat substitute in cooked sausage. Additional
ingredients are required for water binding and emulsification properties. The optimum formulation with an inclusion of
28% black soldier fly larvae and 9% soya yields sausages that are most comparable to that of a pork sausage.
Conclusions/recommendations: Further studies should investigate the sensory profile and acceptability of black soldier
fly vienna sausage to validate texture analysis and palatability.
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Electrical stimulation (ES) of carcasses has gained widespread use in reducing meat toughening in most commercial
abattoirs in both developed and developing parts of the world. Low voltage electrical stimulation (LVES) is considered less
risky and safer to use in abattoirs and attracts less stringent rules from government regulatory agencies, compared to high
voltage stimulation. LVES is also cheaper to install and maintain. However, there have been reports on the effectiveness
of LVES relating to patency of the nervous system especially after evisceration. Carcass weight has also increased
substantially in South Africa in recent years and this presents challenges to abattoir processes in terms of uniform chilling
and grading. A major contributor to this weight increase is the use of steroidal growth enhancers and beta‐adrenergic
agonists like zilpaterol hydroxide (Zilmax®). One hundred and forty nine beef carcasses representative of typical feedlot
type cattle in South Africa were randomly divided into 10 treatment groups according to the different combinations of
carcass side weight (≤ 130kg & ≥ 145kg), time of ES (before and after evisceration), and duration (30 & 60sec) of application
of ES (110V). Results revealed a clear pattern of reactions and significant relationships among the treatment groups.
Regarding shear force, heavy carcasses and carcasses stimulated before evisceration had the lowest shear force values at
3 and 14 days post‐mortem. Duration of stimulation showed a mixed reaction from the treatment groups. In terms of drip
loss, heavy carcass sides and carcasses stimulated before evisceration had the highest drip loss at 3 and 14 days post‐
mortem. Duration of stimulation also showed a mixed reaction among the treatment groups in terms of drip loss. This
implies that heavy carcass sides, treated with Zilmax® and carcasses stimulated before evisceration displayed the most
tender meat and the highest percentage of drip loss.
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Background: The ensiling of lucerne is difficult due to its low water soluble carbohydrate content (WSC) and a high
buffering capacity. Research has indicated improvement on nutritive value and aerobic stability of lucerne silage when a
combination of enzyme and bacterial additives were added prior to ensiling, but data on the application rate and
combination level of these additives are inconclusive.
Aim: In this study, rate of application and combination level of a fibrolytic enzyme (Viscozyme) and a bacterial inoculant
(Sil‐All) for improved nutritive value and aerobic stability of lucerne silage was investigated.
Methodologies: Third‐cut lucerne was harvested at full bloom, wilted to 450 g DM/kg and chopped to a theoretical mean
length of 1 cm fresh matter (FM). Treatments were arranged in a 4 (Sil‐All) × 4 (Viscozyme) factorial design. The inoculant
application levels were: control (no additive), 1.25 × 105 cfu/g FM, 2.5 × 105 cfu/g FM & 5.0 × 105 cfu/g FM. The enzyme
application levels were: control (no additive), 0.19 ml/kg FM, 0.38 ml/kg FM & 0.57 ml/kg FM. The treatments were ensiled
in 1.5 L anaerobic glass jars that were kept at 24 to 28 ⁰C for 90 days. Triplicate samples per treatment were collected on
Day 0 for analyses of chemical composition and that of Day 90 were analysed for nutritive value and aerobic stability.
Results: Increasing enzyme to 0.38 ml/kg FM increased (p<0.05) crude protein (CP) content, and reduced the fibre (NDF
and ADF) content of silage compared to other enzyme levels. Similarly, increasing inoculant to 2.5 × 105 cfu/g FM reduced
(p<0.05) NDF and ADF content, and increased (P<0.05) CP content compared to other inoculant levels. Increasing enzyme
to 0.19 ml/kg FM increased (P<0.05) gross energy (GE) of silage compared to other enzyme levels. Increasing the inoculant,
either alone or in combination with enzyme reduced (P<0.05) the GE of silage. The combination of Viscozyme at 0.38
ml/kg FM and Sil‐All at 2.5 × 105 cfu/g FM increased (P<0.05) CP content, and reduced (P<0.05) NDF and ADF content of
silage compared to other combinations. The aerobic stability of silage was improved by increasing either enzyme or
inoculant to 0.57 ml/kg FM and 5.0 × 105 cfu /g FM, respectively, as indicated by lower (P<0.05) CO2 production, and lower
(P<0.05) yeast and mould enumeration compared to other levels of the additives.
Discussion: Results are in agreement with other studies showing that an increase in enzyme level improved the nutritive
value and aerobic stability of lucerne silage, but the results were further improved when the enzyme was applied in
combination with an inoculant.
Conclusion and recommendations: Increasing Viscozyme in combination with Sil‐All partially hydrolysed the fibre fraction
of silages, and this has the potential to improve silage utilization by ruminants. Further work to determine the digestibility
of these silages treatments is needed.
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Background: High early lactation milk production predisposes dairy cows to hypoglycaemia. Energy boasters and infusates
remedy acute conditions and diets high in non‐fibre carbohydrates prevent the condition. Cereal grains and root crops are
rich sources of non‐fibre carbohydrates that improve metabolizable energy density of dairy cattle diets. Coloured root
crops have added advantage of high micronutrient content, mainly β carotenes that improve metabolism and low
glycaemic index.
Aim: The study evaluated the in vitro fermentation of low dairy cattle diets infused with sugar extracts from cooked sweet
potato (SP) roots.
Methodology: Water soluble carbohydrate extracts were obtained from fresh roots of two orange fleshed SP (ipomoea
batatas) varieties (bophelo, impilo) and two cream varieties (purple sunset and blesbok). Roots of each variety were sliced
with a potato cutter to 2 mm discs and were either steamed (SE), water boiled for 30 minutes (BE) or boiled for 1 hour
and then distilled to a concentrated syrup (DE). The experimental design was a 2*2*3 factorial. Tinctures of extracts (1 ml)
were infused into gas production bottles with 42 ml unstrained and blended rumen fluid and buffer solution. Rumen fluid
was collected from 2 lactating cows fed a low concentrates diet with Medicago sativa and adlib Eragrostis curvula hay.
Collection of rumen fluid was done from the dorsal rumen sac 2 hours after the 1st feeding session. Gas production was
assessed over 8 hours in an automated Ankom gas production system. Molasses syrup and control (blended rumen
contents only) were included.
Results: Fermentation was rapid during from 0 to 6 hours and plateaued by 8 hours. All infusates of Bophelo and Purple
sunset had mean gas production > 21 ml and did not differ. Rumen contents infused with Impilo and Blesbok DE had higher
(P<0.05) fermentation (31 ml; 27 ml) relative to SE (17 ml; 10 ml). Across varieties DE infused bottles had higher (P<0.01)
gas production followed by SE (<20 ml) and BE were least with mean of 10 ml. Samples infused with molasses syrup had
mean of 19 ml and control was < 6 ml. Both control and molasses infused samples had the lowest (P<0.001) rates of
fermentation (0.01) compared to 0.07 to 0.1 in SP treatments. Impilo DE outperformed (P<0.001) the darker orange
fleshed variety Bophelo. There was a high concentration of WSC in the water residue of the boiled SP.
Discussion and recommendation: Distillation of SP roots concentrated water soluble carbohydrate and boiling caused
sugar loss through leaching. Further research is needed to determine effects of cooking method on starch hydrolysis and
concentration of sugars in the roots of coloured varieties And subsequent effects of rumen infusion of WSC extracts on
blood glucose concentration of hypoglycaemic dairy cows.
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Background: For poor smallholder farmers, conventional drugs have become very expensive and an out‐of‐reach resource
for the health management of chickens. A comparism experiment between convectional (scientific) and ethno veterinary
(indigenous) medicines was undertaken by comparing the effects of Terramycin and Aloe ferox on growth performance
and meat quality of broilers.
Aim: The aim of this study was to determine the effects of Terramycin and Aloe ferox on growth performance and meat
quality of broiler chickens.
Methodologies: Six hundred unsexed Ross 380 day old broiler chicks reared in an environmentally controlled broiler house
were used. The birds were divided into six treatments groups (T1‐T6, where T1, T2, and T3 was Aloe ferox at same levels
(20g/L), T4,T5 and T6 was Terramycin each treatment with 4 replicates (25 chicks per replicate). Feed and water were given
ad libitum. Growth parameters that were measured are, live weight and daily feed intake while average daily gain and
feed conversion ratio were calculated. Meat quality parameters were carcass weights, pH and meat colour. Permission
to conduct this study was applied for and received from the University of Fort Hare ethics committee (Ethical clearance
number: MUS061SMNG01).
Results: The birds that were given Terramycin had lower daily feed intake than those given Aloe ferox (P<0.05). Birds that
were given Aloe ferox showed higher average daily gain compared to birds given Terramycin (P<0.05). Birds that were
given Terramycin showed high feed conversion ratio than birds receiving Aloe ferox. Birds that were treated with Aloe
ferox had higher carcass weights than the birds that were given Terramycin. There were no significant differences on meat
colour and pH. The treatments, Aloe Ferox and Terramycin differ significantly.
Discussion: Results are in agreement with other studies confirming that medicinal plants like Aloe ferox are beneficial for
poultry production and health management for instance Aloe ferox is widely used to treat and control coccidiosis in
chickens. In addition, Aloe species can be used as prophylactic agents against other diseases in chickens.
Conclusion/recommendations: Further studies should be conducted like laboratory meat testing to check the residues
such as anthraquinones which damage the colonic nerve tissue that may be found on meat and meat products originated
from animals treated with Aloe ferox before its therapeutic function and effectiveness is validated for commercial
application.
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Background: Insects have been proven to have potential as an animal feed source. The well balanced amino acid profile,
high protein content and high energy value together with high digestibility values are of special interest. Being a novel
protein source the influence of the use of different insects as feed and the subsequent influence on product quality is not
fulle understood yet.
Aim: To determine the effect of the use of larvaeof Hermetia illucens (Black soldier fly)(BSF), Musca domestica (Common
house fly)(MD) and Chrysomya chloropyga (Copper bottom blow fly)(CC), pre‐pupae of BSF, pupae of MD and larvae grown
on faecal matter of BSF on broiler meat quality characteristics.
Methodology: This abstract represents data from a number of trials. Larvae were produced on either abattoir waste (MD
and CC), kitchen waste (BSF) or faecal matter (BSF). Larvae were subsequently frozen, blanched, dried and prepared into
meal. The meal was formulated into iso‐nitrogenous and iso‐energetic broiler diets with varying inclusion levels of the
insect meals (three phase) and fed to broilers until slaughter at 32 days of age. Carcass and meat quality characteristics
as well as sensory analysis were conducted on the breast meat of the birds.
Results : For MD it was found that chicks receiving the insect meal had significantly heavier carcasses than that of the
soya based diets. No differences were observed for breast and thigh muscle colour as well as breast and thigh muscle pH.
The breast muscle yield were higher for insect fed chicks than for soya fed chicks. Sensory analysis showed a higher
sustained juiciness for larvae fed chickens which were mirrored in a higher water binding capacity.
For the BSF larvae and pre‐pupae meal cold carcass weight, dressing percentage and commercial portion yield of the
breast, thigh, drumstick, wing nor back. No treatment differences were observed for the physical characteristics of broiler
carcasses regarding initial and ultimate pH of the breast and thigh muscles, thaw and cooking loss, and colour. Neither did
treatment have an effect on the sensory characteristics (flavour, aroma, tenderness and juiciness) nor mineral content of
the cooked broiler chicken meat. A significantly strong positive correlation was only found between sensory tenderness
and sustained juiciness.
For the CC larvae meal similar results to that of the BSF with the difference that breast meat were slightly redder.
For BSF grown on faecal matter a higher dressing percentage was observed for the control diet while larvae fed meat were
redder than the control meat. No other differences were observed.
Conclusion / recommendations: Larvae and pupae from MD, larvae or pre‐pupae from BSF and larvae from CC grown on
either abattoir waste, kitchen waste or faecal matter can be used for the production of broilers. This will result in better
meat quality and yield in many instances and no change in most instances.
Furhter studies concerning the processing of larvae in order to allow to higher inclusion levels are necessary.
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Background: Modern broiler chickens have over the past 30 years increased growth rate and continues to increase each
generation. This increased growth rate is due to the genetic progress, environmental control and nutritional
improvements. Broiler chickens have as a result, great capacity to consume feed with energy content more than their
energy requirements. Moreover, undesired responses such as increased carcass fat, mortalities, high susceptibility to leg
and metabolic problems. In this study, feed restriction was employed to reduce feed intake with no negative effects on
growth performance, carcass characteristics and meat quality.
Aim: The aim of the study was to determine the effect of feed restriction on growth performance, carcass characteristics
and meat quality in broiler chickens.
Methodologies: Ninety broiler birds were placed in the poultry houses and subjected to similar management routine until
14 days of age. Thirty birds were each randomly allotted to three experimental treatments. The first group/control was
fed ad libitum, that is 100% feed in this experiment. The other two test groups were fed 85% of the control group and last
group given 70% of the control group. The difference between feed provided to three groups is 15% and feed is provided
in the morning and afternoon. Water troughs were filled every day and dead animals removed with mortality recorded.
The experiment was conducted as permitted by the University Ethical committee with the ethical clearance number
NKU07‐1SCH101.
Results: The birds were given three different (P<0.05) amounts of feed from day 15 to 35 as represented by treatments
T1 (100%), T2 (85%) and T (70%) respectively and the effects were determined thereof. Feed restriction had no effect
(P>0.05) on overall growth performance, however, there were notable differences (P<0.05) in daily gains, feed intakes,
body weights and feed conversion efficiencies in weeks 3, 4 and 5. Slaughter weights (T1= 2105.42a ± 37.07, T2=2075.42ab
± 37.07 and T3=1978.00b ± 36.32) were different (P<0.05) without effecting carcass weight (T1= 1570.04a ± 31.59, T2=
1570.04a ± 31.59 and T3=1484.00a ± 30.96) and dressing percentage (T1= 74.80a ± 1.12, T2= 75.62a ± 1.12 and T3= 75.25a
± 1.10 .Heart, spleen and intestines (both small and large) were not different (P>0.05), whilst liver (T1=48.98g and
T3=47.70g) and gizzard (T1=46.09g and T2=50.99g) showed significant differences.
Discussion: The results of the present study are in line with other authors in the same subject and even in other species
such as rabbit. There is generally reduced body weight when birds are subjected to feed restriction. However, when birds
are supplied a high plane of nutrition they tend to be more feed efficient and gain weight rapidly to be equal or better to
those fed ad libitum/standard amounts.
Conclusion/recommendation: Feed restriction had an effect on performance, internal organs and carcass characteristics.
Feed restriction can be employed in broiler chickens to improve performance and possibly to reduce feed costs. There is
room for further research and repetition of the same methodologies to check if these results can be achieved
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Background: Feed costs make the largest proportion (ca. 75%) of the input costs of slaughter birds in an intensive ostrich
production unit.
Aim: The aim of this study was to determine the feed preference of ostriches when fed diets containing different levels of
lupins (respectively sweet and bitter cultivars) to determine to what degree lupins can be included in ostrich rations
without affecting intake.
Methodologies: Sixty South African Black ostriches were randomly divided into ten groups of six birds per group. Three
trials with five experimental diets (ad libitum) per trial were conducted to investigate the diet preference of grower
ostriches in a free‐choice system. Water was supplied ad libitum. The position of the diets in the successive groups differed
by rotating the five feed troughs in a clockwise direction, but within each camp the specific position of the diets stayed
the same throughout the three trials. In the first two trials sweet and bitter lupins replaced soybean oilcake meal to
provide 0%, 7.5%, 15%, 22.5% and 30% inclusion levels of lupins. During the third trial the soybean oilcake meal was
replaced to provide 0%, 15% sweet, 15% bitter, 30% sweet and 30% bitter inclusion levels of lupins in the diets. The diets
were equally formulated in terms of metabolisable energy (12.8 MJ/kg feed), protein (15.1%), fat (2.8%), fibre (6.9%),
calcium (1.2%), total phosphorus (0.7%), lysine (0.8%), methionine and cysteine (0.5%), threonine (0.6%) and tryptophan
content (0.2%). The daily intake per group for each diet was monitored over a period of five days each. The initial average
body weight of the birds was 73.6±0.5 kg.
Results: No interaction (P>0.05) was found between day and diet with a multifactor ANOVA (P=0.45, 0.88, 0.99 for the
three trials, respectively). A one‐way ANOVA was conducted to evaluate feed intake by diet and the results revealed that
dry matter intake (DMI) did not differ (P=0.27, 0.11, 0.25, respectively) between the five treatments for each of the three
trials. A tendency (P≥0.11) was observed during the second trial, where birds showed a preference for the 7.5% bitter
lupin inclusion level and discriminated to some extent against the 15% and 30% bitter lupin inclusion levels. Regression
analysis of DMI on lupine inclusion rate revealed no significant trend.
Discussion: The study revealed that soybean oilcake meal can be replaced in the diets of grower ostriches by the lupin
inclusion levels (sweet and bitter) used in this study without any significant detrimental effect on feed intake.
Conclusions and recommendations: The findings of the study may assist to create a potential market for locally produced
protein sources. The use of cheaper protein sources such as lupins will improve profit margins.
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Background: The Potchefstroom Koekoek (PK) is a popular ‘indigenous’ chicken breed among rural farmers. Information
on their nutritional requirements in terms of protein is unavailable. They are mostly kept as scavengers but improved
growth rates may be possible with adequate dietary protein.
Aim: This study was therefore conducted to determine the growth response of PK chickens at various dietary protein
levels but at a constant energy level.
Methodologies: Two hundred day‐old chicks (160 females and 40 males) weighing about 45 g each, were obtained from
the hatchery at Irene. They were kept in groups of 10 (balanced for sex) in 20 pens inside an environmentally controlled
house for the first four weeks at 34 °C and decreasing by 3 °C per week. They received oral vaccination against Newcastle,
Marek’s and Gumboro diseases. At the end of week four they were transferred to an open sided house equipped with
curtains where they were kept until 18 weeks of age in pens 6 x 2 m in size.
A summit dilution technique was used to feed five levels of protein in a starter diet for the first four weeks followed by
five levels of protein in the subsequent grower phase. These levels were based on fractions of NRC recommendations for
broiler chickens, namely 100% (Control), 87.5% (T1), 75% (T2), 62.5% (T3) and 50% (T4) of both starter (23% protein) and
grower (20% protein) feeds. All the diets were formulated to contain 13.0 MJ AME/kg. Feed intake and live weight were
determined weekly per pen. The study commenced after approval from the Animal Ethics committee of the Agricultural
Research Council in Irene (Ethics number: APIEC13/012).
Results: No significant differences (P>0.05) were found in any of the production parameters between the dietary
treatment groups. The final weights of the five treatment groups were 1.93±0.11 kg for control, 2.04±0.13 kg for T1,
1.99±0.14 kg for T2, 1.89±0.21 kg for T3 and 1.96±0.33 kg for T4. This relates to ADG’s of respectively 15.0±0.9 g/d,
16.0±0.9 g/d, 15.0±0.9 g/d, 15.0±0.9 g/d and 15.0±0.9 g/d. The respective feed conversion ratios were 4.4±0.9 g/g, 4.2±0.9
g/g, 4.5±0.9 g/g, 4.3±0.9 g/g and 4.6± 0.9 g/g. The calculated feed costs per chicken for the five treatments were
respectively R46.39, R46.25, R45.65, R39.88 and R41.37.
Discussion: The results on growth performance suggest that even at a protein level of 50% of the recommended value,
the PK chickens still performed similar to the 100% group. The chickens on T3 (62.5% of recommended broiler protein,
namely 14.4% in the starter and 12.5% protein in the grower diet) had the lowest cumulative feed intake and consequently
also the lowest feed cost. Although not statistically significant, the cumulative feed intake of T4 was highest suggesting
that they may have tried to compensate for the low protein content. Therefore, based on the present data, T3 was the
most economical to produce although not statistically so.
Conclusions and recommendations: Further studies are needed to explore protein levels below 10% and also to
determine amino acid requirements of PK chickens. Optimum energy levels also need to be established.
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Background: Insects have been proven to have potential as an animal feed source. The well balanced amino acid profile,
high protein content and high energy value together with high digestibility values are of special interest. Being a novel
protein source the influence of insect feed stubstrate, processing and age at harvest has not been fully explored.
Aim: To determine if insect meals from the larvae Hermetia illucens (Black soldier fly)(BSF) grown on kitchen waste and
faecal matter, pre‐pupae of BSF and larvae of Tenebrio molitor (Mealworm)(MW)can be used in the diets of layers.
Methodology: Black soldier fly larvae were grown on kitchen waste and harvested at 5th instar or allowed to crawl off
(pre‐pupae), further BSF larvae were grown on faecal matter and harvested at 5th instar while larvae of the MW were
grown on bran and layer mash and harvested before pupation. All larvae were blanched, dried and milled into an insect
meal. The meals were formulated into layer diets and fed to layers in the post peak phase. The data collected werehen
live weight change, feed conversion ratio, egg weight, shell weight, yolk weight, yolk colour and albumen height. The
albumen height was used to determine the Haugh Unit.
Results : There were no significant differences (P < 0.05) in live weight changes between the kitchen waste BSF and the
MW. Efficiency of feed utilization was higher for the BSF fed layers while egg weight was higher for both BSF and MW fed
hens. Shell weight was highest for MW fed layers.
Larvae of BSF fed faecal matter showed no significant differences for shell weight, Haugh unit, shell thickness and colour.
Larvae fed eggs had higer egg weight and yolk weight.
Conclusion / recommendations: It is concluded that the use of insect meals in egg production systems will increase
efficiency of production as well as product quality. The use of insects reared on faecal matter also finds application.
Further research is warrented in product composition and sensory characteristics.
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Background: In many areas of South Africa the rangeland condition and grazing capacity have deteriorated as a result of
environmental conditions, but the biggest contributing factor has been the overutilization of the resource. Overutilization
results mainly because the grazing capacity is over‐estimated, resulting in high stocking rates, or simply because of a lack
of knowledge by the farmer, which is sometimes aggravated by poor advice. In practice overstocking can be as much as
300% leading to the total degradation of the natural vegetation. The Large Stock Unit (LSU) is a standard used and is the
equivalent of a 450 kg ox gaining 0.5 kg/day per day on pastures with a mean digestible energy of 55% (75MJ metabolizable
energy per day).
Aim (‐s): In this paper the development of regression equations for small medium and large frame beef cattle in respect
of different physiological phases, and its potential application is reported.
Methodologies: Published dry matter (DM) requirements were used to develop the frame size specific regression
equations for the estimation of LSU for lactating cows (LC), bulls (B), steers (S), heifers (H) and weaners steers (W) of
different frame sizes.
Results: The 2nd order polynomial regression equations indicate that the LSU units of cattle of different frame sizes differ,
even if they have the same body weight, especially between large framed cattle and the rest. It is also evident that there
is not a big difference between the small and medium frame equations. These regression equations appear to be almost
a precise predictor of DM intake of LC, B, S, H and W and the different frame sizes. As an example it was estimated how
many lactating cows of different frame sizes can be kept on a grazing area of 500 ha with an assumed carrying capacity of
6 ha/LSU. The results indicate that between 44 and 63 lactating cows can be kept on the area depending on the weight
and frame size, a difference of 43%. This demonstrates the importance of using the correct information when the desired
stocking rate is calculated and demonstrates how easily over stocking can occur.
Discussion: The results show the large differences in stocking rate of cattle of different frame sizes using the relevant
regression equations. The importance of the results for the industry cannot be emphasized enough, as it will help the
farmer in planning not only his grazing strategies, but also the size of the cow herd that can be kept on the farm.
Conclusion/recommendations: It recommended that a simulation program for the correct estimation of grazing capacity
and stocking rates is developed that will ensure sustainability.
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Background: Tail docking in sheep is a regular part of animal husbandry and is performed for a variety of reasons.
Arguments in favour of tail docking are: appearance (mainly preference of humans working with the animals), increased
reproduction; reduced faecal contamination; greater marketability; improved weight gain, ease of shearing, etc. Until
recently it was believed that tail docking reduces the incidence of breech strike in wool sheep breeds. A recent review
article however cast doubts on this general opinion.
Aim: To review the case for or against the need for taildocking in sheep.
Review: Results of research studies suggest that the incidence of breech strike is reduced in lambs that were docked. The
review paper, however, questions the evidence that docking actually reduces flystrike and reports that the relationship
between tail docking and dags is unclear. Further investigation into this interesting review article led to the realisation
that there is a paucity of research on the actual influence of tail docking on breech strike. Only 3 studies with varied
outcomes are available at present to contribute to this debate. With the recent banning of tail docking in dogs in South
Africa, welfare concerns have been raised with regards to tail docking in sheep. This practice is challenged by animal
welfare and animal rights groups and prohibited by law in other parts of the world. Tails are generally removed without
anaesthetic or analgesics; resulting in significant pain and distress to the animals, regardless of the technique used or the
age of the lambs. Other arguments against tail docking include the following: stump and complex neuromata development
in docked tails; the increased risk of rectal prolapse and increased incidence of cancer of the tail region in animals with
very short docked tails. Very short docking is practiced for cosmetic purposes in some breeds. Leaving caudal folds intact
during docking is considered to be beneficial to the well‐being of sheep. Concern by consumers over the welfare of animals
raised and used for food production are stimulating a change in production practices throughout the world. The most
challenging changes to current farming practices are the demand for reduced physical alterations, requiring lambs raised
for market not to be physically altered. As a result various countries have banned the tail docking of sheep completely and
others have temporary exempted certain breeds under certain conditions from being banned. It is important to emphasise
that the local industry need to recognise and act upon these global tendencies.
Conclusion and recommendations: Based on the synthesis above it is important to question the continuation of tail
docking as a husbandry practice in sheep in South Africa. Research to demonstrate the benefits/lack thereof is thus
urgently needed.

A b s t r a c t n u m b e r | 104

The use of protease enzymes in rendering
H Solomon
Novus Nutrition Products Africa, Building 3 Oxford Office Park, 3 Bauhinia street, Technopark, Centurion
Hanaasabah.solomon@novusint.com

Background: The two main challenges to the poultry industry is the production of a large quantity of proteinaceous waste
and the increase in feed prices due to competition with human food sources. The proteinaceous waste can be placed in
dump sites which have a negative impact on the environment and takes up a lot of space. Alternatively the waste can
undergo treatment to produce a feed source for poultry feed that does not compete with human food sources and result
in cheaper poultry feed. Rendering is a hydrothermal treatment process that turns this waste (feathers, poultry carcasses,
and offal) into high nutrient, protein dense by‐products that increase the nutritive value of the diet. The main limitations
to the rendering process is that it requires high temperatures and pressures for a long period of time which can result in
the denaturation of protein and amino acids. This means that although the resultant by‐product is high in crude protein it
is low in bioavailable protein which cannot be absorbed and utilized by the poultry thus limiting its inclusion level in a diet.
Additionally this process is not energy efficient due to the high thermo‐energy costs compared to the amount of product
produced. An alternative approach to conventional rendering methods is to pretreat the proteinaceous waste, specifically
feathers, with a specific enzyme. Protease enzymes are enzymes that hydrolyze peptide bonds in protein complexes to
form small peptides and free amino acids. Bacillus licheniformis is the most common protease bacterial strain because it
has optimal proteolytic activity at pH 9.0 and temperature 55°C. Only two strains of Bacillus licheniformis, L‐25 and PWD‐
1, are thermopihillic, keratin degrading enzymes.
Discussion: Pre‐treatment of the waste with a protease enzyme can decrease processing temperature and time. This
results in the formation of by‐products that contain an increased amount of bioavailable protein. This improves the
digestibility of the protein by approximately 20% resulting in increased absorption and utilization by poultry and can be
used at greater inclusion levels in the diet. This improves the growth rate and feed conversion ratio of the poultry leading
to greater market value per head of poultry and reduces feed costs. Reduced processing costs are also realized by the use
of the protease enzyme. Additionally no additional equipment or alterations in equipment setting is needed as the
protease enzyme can be successful integrated into the equipment at the rendering plant. Due to proteinaceous waste
being recycled back into the poultry industry and increased efficiency of the rendering process environmental pollution is
reduced.
Conclusion/recommendations: The use of a protease enzyme increases the efficiency of the rendering process, increases
the quality of by‐products produced and improves animal performance. This translates into increased profit margins.
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Background: Layers and broiler commodities have been widely used to incubate enterprises development in rural South
Africa. Non‐farmers have been targeted as a way to incubate livelihoods among the poverty nodes of rural areas.
Vulnerable groups like military veterans, retrenched miners, graduates, and mainly the village youth out of employment
or schooling. It is estimated that there are over three million South Africans who are not in employment nor schooling
environment. The majority of these people have never worked post high schooling and thus have no specific skill. Farming
in rural community is also tainted with culture driven practices. The challenge has been high failure rates of these kinds of
interventions and mainly due to lack of self‐efficacy by the beneficiaries to make it work.
Aim: The aim of this study is to be able to pretest for the efficacy of these new smallholder poultry farmers to withstand
stressors to achieve reasonable productivity and farm profitably. This can then be used to design appropriate interventions
that would result in improvement of productivity and profitability.
Methodologies: The study is multidisciplinary and used mixed methods. Technical layer and broiler production data was
collected from 70 newly established smallholder enterprises that were divided into 35 layers and 35 broilers per province
in eight provinces of South Africa, except the Western Cape. An administered survey questionnaire was designed to be
able to capture the farmers’ socioeconomic information, efficacy, cultural expressions and individual new smallholder
beneficiary attitude and behavior. In this paper the study reports on eight questions that addressed efficacy only. A
codebook was developed for this survey questionnaire. SPSS was used to analyze just the preliminary results.
Results: The results shows that there is a significant differences between the participants ability to achieve goals. Only
20% of the participants were highly confident that they are able to achieve their goals and about 56% were just confidant
that they are able to achieve their goals and the rest were not sure if they can achieve their goals. The same trend was
noted also in the questions relating to accomplishing tasks, obtaining an outcome, succeeding at any endeavor and ability
to overcome challenges 23%,24%, 19%, and 27% highly confident respectively and about 20% not sure of their capabilities.
All had no confidence that they have sufficient financial resources to make it work.
Discussion: The results are in agreement with studies done in workplace environment and are still to be confirmed if they
reflect the productivity and profitability of these new smallholders’ enterprises. This is an opportunity to also test the
effectiveness of efficacy tool when linked with the productivity and profitability data.
Conclusion / Recommendations: The preliminary data confirms the problem of lack of self‐efficacy in the newly
established smallholder entrepreneurs. The level of influence on the actual productivity and profitability will be
determined in due course, but calls for studies that matches farmer’s behavior and the flocks and herds productivity and
profitability performance.
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Background: Reproduction management of dairy cows affects the profitability and genetic gain of dairy herds. Little is
being done to improve the fertility of dairy cows except for veterinary intervention, which increases production cost, and
culling of cows not becoming pregnant. Poor reproduction management may affect the fertility of dairy cows.
Aim: In this study the level of reproduction management in the top and bottom 10% of dairy herds is compared towards
establishing norms and standard for fertility in dairy cows.
Materials and methods: Reproduction records of ca 45 560 lactations from 15 770 Holstein cows were obtained from 27
dairy herds through the DIMMSA management programme. Data included cow identification number, calving dates,
lactation number, all service dates and pregnancy diagnosis results following rectal palpation by a herd veterinarian. Traits
derived included the average lactation number of all cows, the interval (number of days) from calving to first service (CFS),
the proportion of CFS intervals within 80 days after calving (FS<80d), number of inseminations per conception (SPC), the
interval from calving to conception (DO), the proportion of DO intervals within 100 (DO<100d) or 200 days (DO<200d)
after calving. Top and bottom herds were identified by using a ranking system for each trait, 1 being best and 27 poorest.
Records of the top and bottom three herds were compared by analysis of variance using SAS.
Results: The overall mean (±sd) for CFS, FS<80d, SPC, DO, DO<100d and DO<200d was 92±5 days, 51±8%, 2.16±0.21,
140±10 days, 40±6% and 81±6%, respectively. For all herds indicator traits were below levels requiring advice towards
improving the standard of reproduction management. The top and bottom 10% of herds differed (P<0.05) for all fertility
traits, being, respectively, 81±35 and 106±47 days for CFS, 0.68±0.47 and 0.27±0.45 for the proportion of FS<80 days,
1.65±1.19 and 2.45±1.86 for number of SPC, 0.67±0.47 and 0.40±0.49 for the proportion of first service success rate,
107±59 and 187±110 days for DO interval, 0.62±0.49 and 0.22±0.41 for the proportion of DO<100d and 0.92±0.27 and
0.64±0.48 for the proportion of DO<200d. Poor reproductive performing herds had a lower (P<0.05) mean lactation
number in comparison to best performing herds being 2.15±1.33 and 2.87±2.11, respectively, probably related to a higher
culling rate because of poor fertility. An Australian survey indicated that top managers achieve 73% CFS intervals less than
80 days after caving, 1.96 SPC (or 51% conception rate), 58 and 87% of cows conceiving within 100 and 200 days after
calving, respectively.
Conclusion: Reproductive performance differed between top and bottom herds. Differences may be attributed to poor
heat detection and poor inseminator proficiency. To improve reproductive performance in herds specific measures should
be put in place towards improving heat detection efficiency and insemination techniques of inseminators.
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Background: The supply of wild caught fish are declining or is deemed to be stagnant and not lickely to increase therefor
the demand for fish from aquaculture is expected to increase. One of the draw backs for this development is the heavy
reliance on non‐sustainable aquafeeds such as fishmeal. Insect protein has the potential to fill this gap but knowledge
oon the application of this source, when produced commercially and processed in mass, is lacking.
Aim: Determine the viability of the use of larvae meal of the black soldier fly (Hermetia illucens) for production of African
catfish (Clarias gariepinus) fingerlings.
Materials and methods: The production parameters and feed utilisation of fish that received the control diet and the BSF
supplemented diets were compared. Moreover, the influence of these different diets on water quality parameters, gut histology
and body composition of the experimental fish were investigated. Four experimental diets were formulated containing 0% (control),
10%, 20% or 30% BSF larvae meal. A total of 720 fingerlings (5 – 6 g) were randomly allocated to four treatments with six replicates
per treatment. The trial was terminated after a 91 day feeding period.

Results: Proximate analyses were performed on the experimental diets on a dry matter basis. Although the experimental diets
were prepared to be similar iso-nitrogenous and iso-caloric, the proximate analysis showed crude protein content ranged from
41.50% - 44.24%, and crude fat ranged from 11.16% - 16.49%. The gross energy ranged from 19.10 – 20.06 MJ/kg. The results
showed that water quality parameters fluctuated within the acceptable range for African catfish and did not compromise the
growth of fish in any treatment. The growth of fish that received the control diet and 10% BSF diet were not significantly different
(P >0.05); however, both were significantly different (P < 0.05) from fish that received BSF 30% larvae meal diet. The fish fed
BSF 10% and BSF 20% larvae meal diets were not significantly different from each other. No significant difference in feed
utilisation between treatments in terms of average daily gain, feed conversion ratio, protein efficiency ratio and specific growth
rate were observed. No differences (P > 0.05) were found in dressing percentages between treatments. The proximate
composition of the catfish showed no difference (P > 0.05) in percentage moisture, protein, lipids and ash between treatments.
This study shows that BSF larvae meal did not affect the proximate body composition of the African catfish at any tested
inclusion levels compared to the control diet Gut histology of fish that fed on the control diet, 10% BSF, 20% BSF and 30%
BSF were compared. No significant differences were found in height of mucosal folds and mucosal folds area between
treatments. Significant differences were found in thickness of muscular layer between treatments. The results suggest that BSF
larvae meal did not negatively affect intestine morphology in African catfish fingerlings, at least for the 91 day feeding period.
Conclusion:
This study showed that BSF larvae meal is a viable protein source in the diet of African catfish. Furthermore, this investigation
suggests that if unprocessed BSF larvae meal should be used for catfish production, the inclusion level should not exceed 10%.
Moreover, this study recommends the defatting of BSF larvae to enable high inclusion levels in the diet of African catfish.
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Background: The benefit of using a formulated diet in modern aquaculture when compared to use of trash fish or raw
materials are enormous especially during the grow out phase of the aquatic organisms. Such benefits include consistency,
high nutritional value, ready availability, ease of storage, off the shelf convenience and reduced risk of bacterial
contamination. Unfortunately to‐date, optimal feeding management using formulated feeds for the culture of freshwater
crayfish has not yet been well researched in intensive culture systems. In particular, there is no established feeding
management practice for Queensland’s redclaw aquaculture industry.
Aim (‐s): To improve feeding management for redclaw aquaculture industry in Australia.
Methodologies: A total of 72 juvenile redclaw (18 per treatment) were cultured individually (caged) within a recirculating
system and were fed at four different feeding intervals (every day (D1), every second day (D2), every third day (D3) and
every fourth day (D4)) with the same average daily ration of the commercial redclaw feed (i.e. average 5% body weight
per day for all treatments). The redclaw were cultured for 20 weeks and data collected to assess their performance. The
range of feeding intervals adopted encompasses those most commonly used by Queensland redclaw farmers.
Results: The survival of juvenile redclaw increased with reduced feeding intervals ranging from 77.8% in the D4 treatment
to 88.9% for the D1 and D2 treatments, with an intermediate 83.3% survival recorded for the D3 treatment. No significant
effect of the different feeding intervals on the growth performance and feed conversion ratio (FCR) was detected.
Discussion: The results of this study showed that over 20 weeks culture period the feeding intervals tested which ranged
from feeding once every day to once every four days, had no significant effect on all parameters measured, including the
growth performance and FCR of the juvenile redclaw held individually.
Conclusion/recommendations: A cost effective feeding management practice demonstrated that feeding every day
appears unnecessary and a longer feeding interval of up to feeding once every four days might be recommended to
redclaw farmers to save on labour costs. However, since these experiments were conducted in the laboratory and in
individually compartmentalised controlled conditions, with clear water (i.e. no natural pond productivity present), it is
recommended that the improved feeding management strategies outlined be evaluated in ponds as well, where natural
productivity may contribute significantly to nutrition of the redclaw.
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Background: Phenotypic characterization is critical in breed improvement and conservation. Morphology of indigenous
Nguni cattle in the communal and smallholder areas of South Africa is unknown, and even where data exist, they are rarely
presented using standardised methodologies. Body linear measurements, and specifically heart girth (HG), have been
shown to be useful predictors of cattle live weight.
Aim (‐s): The objective of this study was to determine the potential of certain linear body measurements to be used for
the prediction of live weight of indigenous Nguni cows.
Methodologies: To test the accuracy of body linear measurements for predicting live weight, Indigenous Nguni cows from
Honeydale farm were measured and weighed. The study was conducted on 150 indigenous Nguni cows from five age
groups (2, 3, 4, 5 and 6 years). Cows were weighed using an electronic weighing scale and a measuring tape was used to
measure 7 linear body measurements of Heart Girth, body length, height at withers, ear length, horn length and tail length.
Body Condition Scores (BCS) were measured using a five‐point scale.
Results: Live weight of the animals ranged from 115 to 520 kg. Live weight was strongly correlated with HG (r = 0.87) and
body condition scores (r = 0.72) and moderately correlated with body length (r = 0.65) and height at withers (0.63). The
regression analysis of LW on HG measurements gave statistically significant (P < 0.01) equations with R2 ranging from of
0.55 to 0.76 and residual standard deviation ranging from 17.13 to 43.52 kg. The overall model developed (adjusted R2 =
0.73) had a prediction error of 28 kg (or 13 % of the mean) and predicted LW of over 96 % of indigenous Nguni cows in
the range of 115–510 kg, regardless of age group. Including BCS in the model slightly improved the model fit but not the
prediction error.
Discussion: The finding suggests that heart girth measurement can be used to predict the live body weight of indigenous
Nguni cows and this method of measuring live body weight is quick, cheap and practical under field conditions.
Conclusion/recommendations: It was concluded that the model can be useful in making general management decisions
in smallholder farms. However more farms with indigenous Nguni cows need to be sampled and comparisons be made to
account for the different management conditions on different farms.
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Background: Female fertility is one of the most important traits in a beef cattle herd. Due to its low heritability and
composite nature, selection gain on fertility is relatively slow. Female fertility indicator traits, Age at First Calving (AFC)
and Intercalving Period (ICP), are currently used in breeding value estimations for Bonsmara cattle. Mating lists, which
indicates when and if cows were actually mated, were historically not sufficiently recorded by breeders to be included
into the estimations. In the current estimation of breeding values, it is therefore assumed that cows that were previously
in the same contemporary group (CG) were mated together. From the start of 2011, Bonsmara breeders were obligated
to send in mating lists, which include the date at which bulls are placed with a certain group of cows and when they were
removed again.
Aim: To determine the effect of mating lists information on the composition of CGs for female fertility traits in Bonsmara
cattle.
Methodologies: Data of naturally mated cows was provided by SA Stud Book. Data editing was performed using SAS 9.4
and SQL. Duplicate, erroneous and incomplete records were removed. Remaining cows were divided into contemporary
groups (CGs) for AFC and the first three ICPs, based on two different methodologies. Firstly, using mating list information:
AFCcg= wwcg of heifer + keeper at mating + first in_date of mating
ICPcg = wwcg of previous calf + keeper at mating + first in_date after previous calving
Secondly, according to methodology currently used:
AFCcg= wwcg of heifer + bw_herd of 1st calf
ICPcg = wwcg of previous calf + bw_herd of current calf
Results: The initial mating list file contained 342 826 records. Records were lost during editing due to cows being mated
to multiple sires or having more than one in_date before calving. After data editing was completed only 72 225 records
(21%) remained. Birth dates of calves born as well as their birth herd and weaning weight CGs were attached to mating
records. Records not making biological sense were also removed. Only 57 334 records remained for which CGs were
constructed.
12 122 CGs were constructed using current methodology compared to 15 497 CGs constructed using mating list
information. After restricting CGs to a minimum of three animals, 5374 and 5775 CGs remained, respectively. These CGs
contained a total of 44 699 records. Overall there were no differences in group sizes between the 2 methodologies, both
with an average of 8 animals per CG.
Discussion: Composition of CGs changed for some animals. However, many animals were assigned to too small groups,
which may pose a problem for breeding value estimation.
Conclusions and recommendations: At this preliminary stage, it is uncertain what the ultimate effect of mating lists
information will be. However, it is recommended that breeders should record this data more accurately.
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Background: Production is one of the most important phases of a beef production enterprise. Bhisho thornveld veld is
notorious for its varying nutritive value during different seasons of the year. Winter is the worst season in terms of nutritive
value and this puts a burden on the producer in this environment. Managerial and nutritional strategies for the breeding
cow must be optimized to ensure maximum fertility and sufficient milk production to produce a healthy, well‐growing
weaner. For any breeding cow it is ideal to produce a calf every 365 days and conceive within 90 days of parturition.
Aim (‐S): The study was done to determine the production potential of Bonsmara cattle that graze on the natural pastures
of Bhisho thornveld in the Eastern Cape.
Methodologies: Reproduction and production parameters of an experimental Bonsmara herd were recorded on an annual
basis from 2002 to 2013. Bonsmara cows were mated during the first week of November every year. Replacement heifers
were mated at the age of two years and the selected heifers were mated three weeks before the mating of mature cows.
Birth mass of calves, birth date, sex and parentage were recorded at calving. The average daily gain of calves from birth
to weaning was calculated. The weaning date and weaning mass of cows and calves were also recorded. Phosphorous
(summer) and protein (winter) licks were provided ad lib and a stocking rate of 3.5ha/LSU was applied.
Results: The mean birth mass of Bonsmara calves from 2002 to 2013 was 36.31 ± 5.00 kg and the highest mean of 43.31
± 2.101 kg was achieved in 2009. Bonsmara calves achieved mean daily gains of 0.849 ± 0.132 kg/day from birth to weaning
with the highest mean of 0.965 ± 0.151 kg/day recorded in 2005. The mean corrected 205 day weight was 210.76 ± 31.46
kg with the lowest weight of 190.76 ± 36.51 kg recorded in 2010. The mean cow efficiency over the 13 year period was
38.89 ± 7.28%. The mean cow mass at weaning was 554.72 ± 56.30 kg.
Discussion: The findings suggest that although production outputs of this herd on this specific veld type is efficient there
is still scope for improving the cow efficiency in this specific experimental Bonsmara herd.
Conclusion/recommendations: Continuous selection and improvement should remain part of the management strategy
in this herd. Special emphasis should be on improving cow efficiency.
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Background: Adaptation of animals is of great concern to agriculture with the changing climatic conditions being
experienced worldwide. Haemato‐biochemical concentrations are commonly being used to assess the health, nutritional
and metabolic state of an animal. Such information when obtained aids in identifying animals that will perform better in
a particular environment.
Aim: Monthly variations of haematological and biochemical profiles of blood from Nguni and Boran cows were
investigated.
Methodologies: Blood was drawn from the jugular vein from 30 Boran and 30 Nguni stud cows from July‐December 2015
and kept in a cooler box immediately before analysis. The samples for biochemical analysis were centrifuged within 1 hour
of collection. Serum samples were analysed using Model DXC 600 machine (Beckman Coulter, Ireland).
Results: Age and breed had significant effects on some of the hemato‐biochemical profiles. Breed had significant effect
on creatinine 67.48±4.377 umol/L for Boran and 97.0±4.153 umol/L for Nguni cows. Month and age also affected the
concentration of creatine kinase. The concentrations for blood electrolytes potassium and calcium (P>0.05) were affected
by month, age and breed. Age influenced the concentration of white blood cells with animals in the range 3‐5 years
recording the highest values (15.45±2.672) at P>0.05.
Discussion: The results obtained concur with other studies that showed that breed, age and month/season influence the
concentrations of haemato‐biochemical in cows. The differences obtained could have been influenced by the
environmental conditions at the experimental farms.
Conclusions/recommendations: There is need for further research to be conducted in order to relate blood metabolites
to the environmental conditions and stress levels in cows.
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Background: Imputation is a statistical method during which the shared haplotype structure between a reference
population and a test population is used to predict missing marker genotypes by means of model‐based approaches.
Reliable imputation of high‐density genotypes from low‐density SNP arrays will be advantageous for indigenous livestock,
such as the Drakensberger cattle breed. It will allow the cost‐effective genotyping of more commercial selection
candidates, which will improve DNA‐based selection practices and improve genetic progress.
Aim: The accuracy of imputation is dependent on the linkage disequilibrium (LD), haplotype block structure as well as the
effective population size (Ne) of a breed. These determining factors were estimated for a small subset of Drakensberger
cattle to optimize imputation as a genomic strategy for the breed.
Methodologies: Hair samples were collected from 42 Drakensberger cattle originating from 12 different herds. Samples
were genotyped with the Geneseek® Genomic Profiler (GGP) 150K bovine SNP beadchip. PLINK version 1.9 was used to
estimate LD and haplo‐block structure. LD values were estimated across autosomal SNPs with known genomic position,
and averaged per chromosome. The Ne was estimated based on genome‐wide SNPs, using SNeP version 1.1 software.
Results: The r2 values ranged from 0.14 (BTA 22 & 23) and 0.21 (BTA 14), while D’ values ranged from 0.64 (BTA 23) to
0.74 (BTA 14). The haplo‐block with the largest number of markers included 38 SNPs (BTA 14), and haplo‐block lengths of
up to 199.8kb (BTA 3) were observed. 41 721 SNPs were tagged by other SNPs on the beadchip (r2 ≥ 0.8), with SNPs on
BTA 14 having SNPs tagged by up to 66 other SNPs. A decline in Ne from 3368, 2250 generations ago, to 245, 50
generations ago, was observed.
Discussion: The LD observed was relatively low, however when considering the national herd size of this breed (~10 000
animals), given the Ne, the Drakensberger is in a better position than much larger breeds (nearing 100 000 animals) with
approximately the same Ne. For imputation, it will therefore be crucial to sample a reference population representative
of the national herd.
Conclusions and recommendations: The development of a custom SNP beadchip, including SNPs that segregate in local
populations and that are optimized for imputation, is also a necessary next step. If high‐density genotypes can be reliably
imputed from more cost‐effective, low‐density SNP arrays with sufficient accuracy, it will allow more affordable access to
genomic applications and the ability to delve deeper into the genomes of local breeds.
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Background: In the feedlot industry the nutritional management of received calves which are not acclimatized to
concentrate diets remains a challenge. Although diets containing roughage would probably always be adequate in
potassium, the possibility of a deficiency does exist for cattle fed high concentrate rations. Humates as feed supplements
can aid in improving feedlot cattle performance and health, at the same time decrease input (feeds) while increasing
output (cattle).
Aim: To improve adaption performance (ADG and FCR) of weaner bulls during their feedlot adaptation period.
Methodologies: 22 bull‐calves, housed in single stanchions (1m by 2m), fed a starter diet regime (first two weeks) and a
grower diet (second two weeks) during the adaptation period (first 4 weeks at feedlot) with no added potassium humate
(control or CT, n=11) or with added potassium humate (KH, n=11). Calves were weighed and processed on day ‐1 and
weighed on day 0, blocked by weight into two treatments, where after the weighing was done bi‐weekly. Animals were
fed according to amount of orts and had free access to water. Orts were removed weekly or as dictated by feed trough
conditions and noted, the weight gain and intake were calculated. KH inclusion was aimed to ensure an intake of 15
gram/animal per day. Fibre content in the starter diet moved from 18% to 4.5% for the grower diet in 4 steps (step 1: 4
days starter diet, Step 2: 4 days 75% starter diet 25% grower, Step 3: 3 days 50/50 and step 4 3 days 25/75). Concentrate
diet included: Maize meal (62%), Wheaten bran (15%), Molasses meal (10%), Hay (Eragrostis c.) (4.5%), Cotton OCM (5%),
Feed‐lime (1.6%), Feed‐grade Urea (1.3%), Feed grade Salt (0.5%) and Vitamin ‐ Mineral Premix (0.1%).
Results: During the adaptation period calves in the CT and KH gained 1.28 and 1.54 kg/day respectively (P=0.09), no
difference (P=0.99) occurred for intake which was at 6.55kg/day for both treatments. Feed conversion ratio (FCR) tended
(P=0.06) to differ between the treatments, with CT at 5.47kg/kg and for KH at 4.38kg/kg. Potassium humate intake levels
were for first two weeks 24.2 gram/animal/day and 15.3 gram/animal/day for week 3 and 4.
Discussion: The small quantities mixed and unpredictability of feed intake contributed to the higher level of KH consumed
than intended. The higher fibre levels in the starter diets in combination with KH have been shown to be beneficial by
others. The variation in ADG did dampen the results and only a strong tendency for improved FCR for KH was observed. It
is noted that the 20% reduction in FCR for KH is of significant economic value to the feedlot industry.
Conclusions and recommendations: This research strongly indicates the value of KH as a feed additive in diets fed during
the adaptation period to feedlot calves. More research under group feeding conditions is recommended to verify these
results.
Acknowledgements: We wish to thank OMNIA Holdings for their support of this research.
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Background: Sperm fertility is the main important factor to be considered when conducting the in vitro embryo production
(IVEP). Successful fertilization will ensure normal embryonic development of cattle oocytes.
Aim: The aim of the study was to determine the effect of fresh and frozen thawed semen on the fertilization rate of cattle
oocytes.
Materials and Methods: Ovaries were collected from the local abattoir and transported in 0.9% saline at 37°C to the
laboratory. Oocytes were recovered from the ovaries using the aspiration technique. The recovered cumulus oophorus
complexes (COCs) were washed three times in tissue culture media (TCM 199) 199 + 10% fetal bovine serum (FBS) to
remove access debris. The recovered oocytes were matured in TCM 199 + 10% FBS, supplemented with follicle stimulating
hormone, luteinizing hormone and estradiol and incubated for 24h at 39°C in 5% CO2 humidified air. Following maturation,
the fresh semen and frozen thawed semen were centrifuged for 8 minutes at 1500 rpm with Brackett and Oliphant media
for capacitation. The COCs were divided into two groups whereby one group was fertilized with frozen thawed semen and
the other group was fertilized with fresh Nguni bull semen. The mixture of semen and COCs was incubated for 6h at 39°C
in 5% CO2. The two groups of oocytes were cultured in SOF‐BSA for 48h at 39°C in a modular chamber containing 5% CO2,
5% O2. Following 48h, cleavage rate was assessed and the oocytes were further cultured in SOF‐FBS until Day 7 for further
embryonic development. At Day 7 blastocyst yield was recorded. The experiment was replicated 4 times and data was
analysed using SAS 2008.
Results: The oocytes fertilized with frozen thawed semen obtained a higher number of 2‐4 cell cleavages (23±1.3) when
compared to fresh semen (19±1.1). Oocytes that were fertilized with frozen thawed semen also obtained higher morula
(13.0±1.8) and blastocyst (8.0±1.3) compared to fresh semen with morula (3.4± 0.6) and blastocyst (2.3±0.6).
Discussion: It has been previously reported that, when frozen thawed semen was used, a higher cleavage rate and
blastocyst formation tends to be higher than when fresh semen was used for in vitro fertilization of cattle oocytes.
Conclusions: In conclusion, oocytes that were fertilized with frozen thawed semen resulted in higher cleavage rate than
oocytes fertilized with fresh semen.
Acknowledgements: The Agricultural Research Council (ARC) staff is thanked for their assistance during the trial. The
Department of Agriculture Forestry and Fisheries (DAFF) for the funds.
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Background: Development, production and quality of replacement heifers is a crucial component in extensive beef cattle
production systems. In general, beef heifers are managed to calve for the first time at three years of age, but in many
studies mating of heifers at one year of age have been advocated. The theoretical advantage of mating heifers one year
earlier, lies mainly in the potential increase in lifetime productivity and the expectation of an extra calf. Little information
is published locally on the biological or economic value of early mating of extensive beef heifers while international
information is mostly restricted to dairy cattle. According to previous local studies, replacement heifers are not generally
mated before the age of 24 months because of the extensive nature of the majority of beef production systems in South
Africa. It seems that there is no consensus on the advantages of early breeding of beef heifers in South Africa.
Aim: Research has been undertaken by the ARC‐API to evaluate reproduction performance of extensively managed beef
heifers mated for the first time at either 14 months or 24 months of age.
Methodologies: Bonsmara type heifers were mated naturally during the summer breeding season for 90 days. The
research was conducted over a period of 6 years in an extensive production system on natural Marikana Thornveld, also
described as Sourish Mixed Bushveld.
Results: The average calving percentage of 14 month old mated heifers varied between 0 and 67% and average calving
percentage of 26 month old mated heifers varied between 58 and 100%. The average calving percentage over the 6 year
project period was 74% for the heifers mated at 26 months, significantly higher (P≤0.05) than the 19% for heifers mated
at 14 months of age. The calving percentage of heifers mated at 26 months, was in line with the average calving
percentage of the multiparous cows of 71%.
Discussion: This results is in line with another study where it was concluded that early breeding of extensively managed
Simmentaler heifers should not be considered as a standard management practice and that an early breeding system was
not self‐maintaining.
Conclusions and recommendation: From the current study, it seems unlikely that breeding heifers at 14 months of age
can improve on the traditional extensive system of breeding heifers at 26 month on natural veld, with only lick
supplementation without keeping heifers in separate groups. It must also be noted that this project was conducted in an
extensive production system and available literature indicates that conception rates of heifers mated at 14 months, may
be higher in semi‐extensive and semi‐intensive production systems.
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Background: Nguni cattle show diversity across different geographical locations, which contributes to their variation in
phenotypic characteristics. Genetic characterisation of South African Nguni cattle has been undertaken. It is important to
determine genetic variation of the different Nguni type cattle in Southern Africa, to enable the development of
appropriate breeding programmes and conservation strategies that will contribute to regional food security.
Aim: To determine the genetic variation between Mozambican and South African Nguni type cattle using microsatellites
markers.
Methodologies: Hair samples were collected from 153 unrelated animals at government research stations
(123=Mozambique and 30=South Africa). DNA was extracted from the hair follicles using phenol chloroform hair samples
extraction kit, followed by DNA quantification using Qubit® 3.0 Fluorometer. A panel of 16 bovine microsatellite markers
recommended for genetic diversity studies by the FAO/ISAG were used to amplify the DNA. The genotyping was performed
using ABI 3130 XL Genetic Analyzer. The size fragments were scored and corrected using Gene Mapper 4.0 software. The
descriptive statistical analysis was performed using GenAlex 6.4.1 and STRUCTURE v2.3. Genomic data of five beef cattle
breeds were obtained from the ARC‐DNA database (30=Angus, 30= SA Brahman, 30=Bonsmara, 30=Drankensberg and
30=Afrikaner) and used as reference populations.
Results and Discussion: More alleles were obtained from Mozambican Nguni type cattle (9.75) compared to SA Nguni
type cattle (7.94). High genetic diversity was observed between the populations. The South African Nguni had higher
genetic variation of 0.75 compared to 0.72 for the Mozambican Nguni. There were no significant differences on the
observed heterozygosity between SA (0.69) and Mozambique (0.68) Nguni type cattle. The population structure showed
genetic differentiation between Mozambican and SA Nguni type cattle.
Conclusion/recommendations: These preliminary results indicate that Mozambican and SA Nguni type cattle are
genetically diverse. It is recommended that further work should be done to quantify the relationships among the different
Nguni type cattle in Southern Africa in order to come up with sound conservation strategies that will benefit the region.
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Background: Temperament traits have adverse consequences on livestock production, welfare and human safety. In
recent years some of these traits have received a lot of attention from researchers (Haskell et al., 2014). Of these traits,
handling temperament was found to be one of the most important ones (Burrow, 1997). Many research studies in animal
handling temperament have been triggered by the effects of poor temperament on the general management efficiency
of a farm (e.g., Burrow, 1997; Barrozo et al., 2012). Nguni is a Sanga type breed that is uniquely adapted to the
environment of South Africa (Bester et al., 2001). Nguni has been viewed to be inferior in the past which even led to its
decimation by government in 1934 (Bester, 2001; Matjuda 2012). The Boran is a Zebu type breed which also succumbed
to the same fate of being overlooked as farmers were more interested in exotic breeds with larger frame sizes (Rewe,
2009). However, of late, both breeds have been favoured for their good production quality attributes as listed in
(Muchenje et al., 2008; Rewe, 2009; Rewe, 2011; Matjuda, 2012).
Aim: The objective of this study was to determine the temperament score of Nguni and Boran cows during handling.
Methodologies: Twenty‐seven cows (18 Boran and 9 Nguni) in different parities (parity 1 and parity 2) were observed for
behavioural responses during handling using the crush and flight tests. The tests were done according to the methods of
Grandin (1993) and Lanier and Grandin (2002), respectively.
Results: The Boran and the Nguni cows showed no significant differences (P>0.05) in temperament with reference to the
crush and flight scores respectively. Parity had no significant difference (P>0.05) on flight scores but showed significant
difference in the crush (P<0.05). The means for the crush score were 1.36 ± 0.07 for parity 1 and 1.05 ± 0.11 for parity 2.
Discussion: The results indicated that Nguni and Boran cows are more docile with increasing parity. The study revealed
that Nguni and Boran cows have the same temperament scores with increasing parity. The results were also in agreement
with other studies that compared different temperament scores between breeds.
Conclusion/recommendations: Further studies should be done to investigate the authenticity of the effects of parity on
cattle handling temperament. However with the results of the current study, it can be recommended to keep aggressive
animals up to a certain parity which the farmer can decide the fate of the animal given its temperamental response to
parity.
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Background: Nguni cattle breed has significant contribution to the livelihoods of rural farmers and it is the most recognised
breed among the indigenous beef breeds in South Africa. The genetic diversity of animals in rural areas is rapidly shrinking
due to the practice of uncontrolled breeding systems and crossbreeding with exotic breeds. The evaluation of animal
genetic resources status is important to design an appropriate management and a point for conservation.
Aim: To assess the level and distribution of genetic variation of Nguni cattle populations in rural areas of South Africa.
Methodologies: Five Nguni cattle populations from five provinces of South Africa, the Eastern (n=40), KwaZulu‐Natal
(n=40), Limpopo (n=40) and Mpumalanga (n=40) provinces were genotyped at 25 autosomal microsatellite loci
recommended by the ISAG. The ARC‐API Loskop Nguni cattle population (n=40) was included in the analyses as the
reference population. The genomic DNA was extracted from the hair roots using proteinase‐K digestion followed by the
phenol: chloroform: isoamyl alcohol isolation and ethanol precipitation. The size fragments were separated using the
genetic Analyzer ABI 3130XL and allele scoring was done using GeneMapper v4.0. The descriptive statistical analysis was
performed with Microsatellite tool kit while and STRUCTURE software v2.3.2 was used to cluster individuals to a
predefined number of 2 ≤ K ≤ 8 clusters.
Results: All markers were polymorphic (0.72). The estimated mean number of alleles varied from Limpopo (7.6) to
Mpumalanga (8.5) with a total of number of 201 alleles. While, level of gene diversity values were high, varied between
0.74 in Limpopo to 0.80 KZN. Structure analysis indicated the levels of admixture in four clusters (K=4).
Discussion: The preliminary results have indicated high genetic diversity between populations studied. The Eastern Cape,
KwaZulu‐Natal and Mpumalanga can be regarded as relative populations. While Limpopo cattle assigned closely with the
Loskop reference population.
Conclusion: The findings in this study provide insight for conservation of Nguni cattle in rural areas to avoid the loss of
genetic diversity. It is recommended that other pure cattle breeds are included to understand the level of admixture of
these populations.
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Background: Response to superovulatory treatment is characterized by a high degree of hormonal variation. Moreover,
superovulation is rarely used in South Africa but vital technique for speeding genetic improvements in cattle. The
technique utilizes hormone supplements for multiple productions of offspring from a single genetically superior dam at
once rather than having one calf in a year. Although different FSH preparations and injection regimens are used to
superovulate cattle, the optimum doses for Nguni cattle breed and blood concentrations of FSH to induce effective
superovulatory responses are currently not known.
Aim: To measure progesterone (P4), estradiol (E2), follicle stimulating hormone (FSH) and luteinizing hormone (LH)
profiles in the blood serum before and during superovulation of Nguni cows.
Methodologies: Nine days following heat observation for the first oestrus synchronization protocol, donor cows (n= 10)
were administered with a total of 350 mg of FSH (Follotropin‐V®, porcine pituitary glands extract) divided into 2 injections
daily 12 h apart (6 a.m. and 6 p.m.) for 4.5 days on a decreasing dosage for superovulation. Blood serum samples were
collected from the cows (aged 4‐6 years) immediately before treatments began and 2 to 3 times a day until embryo
collection for the measurements of P4, E2, FSH and LH by ELISA kits. Intensive blood collections at 15‐min intervals for 6
h were also performed during preovulatory and luteal phases.
Results: Most of the cows showed presence of progesterone (2.29±0.14 ng/ml) and 20% of the cows had LH (0.069 pg/ml)
before the treatment. However the P4 concentration increased to 2.63±0.11ng/ml on day 14 of the treatment. On day 19,
P4 (1.09±0.08) decreased drastically and again showed an increase on day 30 (3.52±0.32 ng/ml). Follicle stimulating
hormone and E2 were not present in all the cows before and during the treatment even though FSH was used in the
superovulation protocol.
Discussion: Most of the cows had high P4 concentration before the treatment which indicates they ovulated and only 20%
of the cows which had LH concentration was about to ovulate. Progesterone was the dominating hormone in all the cows
but declined on day 19, day of artificial insemination and increased on day 30 which was the day of embryo flushing where
the responded cows were pregnant.
Conclusion/Recommendation: Progesterone was present in all the cows before and during the treatments. The Follicle
stimulating hormone and E2 were not present in all the cows before and during the treatment. Nevertheless, 40% of the
cows responded to superovulation and yielded a reasonable number of embryos (4.6 ±2.4). Further studies are
recommended on the advanced reproductive endocrinology of the Nguni cows.
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Background: Development of natural pasture‐fed beef (NPB) brand by smallholder cattle producers can accelerate their
integration into the formal beef market value chain and increase their income from cattle. However, the perceptions of
beef market value chain partners on the development of a smallholder producer‐owned NPB brand have not to be
investigated.
Aim: The study aimed to determine the perceptions of smallholder producers, beef traders and beef consumers on the
development of a smallholder farmer‐owned NPB brand in the Eastern Cape Province, South Africa.
Methodology: Firstly, a total of 95 structured questionnaires were administered by trained enumerators to household
heads of smallholder cattle producers to capture their potential and willingness to participate in the development of a
NPB brand. In the second survey, interviews were held with 18 meat traders (5 abattoirs and 13 beef retailers) to capture
their capacity and willingness to support a smallholder farmer‐owned NPB brand. In the final survey, a total of 155 beef
consumers who purchased beef from the selected retailers were interviewed using structured questionnaires to capture
their willingness to buy NPB and to pay a premium price for the brand.
Results: The majority of smallholder cattle producers (85%) reported that they had limited capacity but were willing to
develop a NPB brand. The logit model showed that smallholder households with few members, young household heads,
Christians, large cattle herds and access to extension services were more willing to develop a NPB brand compared to
other households (P < 0.05). All the interviewed abattoirs and beef retailers had the potential but were not willing to
support smallholder cattle farmers to develop a NPB brand. Consumers (81%) were prepared to buy NPB beef upon
availability on the market but were not willing (80%) to pay a brand premium. Consumers’ willingness to buy NPB beef
and pay a premium were influenced (P<0.05) by gender, household size, income source, meat consumption frequency
and total income spent on beef.
Discussion: Smallholder cattle producers viewed the development of a NPB brand as an opportunity to break the barriers
to the formal beef market. Both abattoirs and meat retailers cited limited ability of smallholder farmers to consistently
supply sufficient volumes of high quality beef cattle to support the brand. Consumers were willing to buy the NPB beef
brand to support the local cattle producers. They were however, not willing to pay a premium price for the brand as it
would make it more expensive.
Conclusions and Recommendations: Overall, beef producers had limited potential but were willing to develop a NPB
brand. Beef traders and consumers also had the potential to support the development of smallholder cattle farmer‐owned
natural pasture‐fed beef product but were not willing to assist farmers to develop the brand. It was recommended that
characterising as opposed to branding beef from smallholder cattle fed natural pasture –based diets and use the
information for marketing could better improve producers’ access to formal markets.
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Background: The informal sector plays an important role in the economy of developing countries, especially in low
resource areas where most food products are sold through street food vending. Meat sold through vending is often at an
affordable price and easy to access by the consumer. However, consumers are unaware of the health complications they
may encounter when consuming contaminated meat from the street vendors.
Aim: The purpose of the study was to assess consumer perceptions on the quality of the meat and meat products sold in
the informal markets in Nkonkobe (Alice Town) and Buffalo City Metropolitan Municipalities (King Williams Town).
Methodologies: A survey was conducted where a total of 160 consumers from two municipalities in the Eastern Cape (EC)
Province of South Africa were randomly sampled and interviewed. A total of 80 structured questionnaires were distributed
to consumers directly after purchases in each study site. The study focused on consumer perceptions of meat and meat
products sold in the informal markets regarding their knowledge about the safety of meat and meat products, knowledge
about food‐borne diseases, hygiene, knowledge about meat safety and meat quality.
Results: The study showed that, Alice town had larger (66.25%) proportion of consumers with knowledge about Food‐
borne Diseases. King Williams town had a larger proportion (48.75%) of respondents who had no knowledge about Food‐
borne diseases. However, a large proportion of consumers in King Williams town considered street vendor (82.5%) and
environmental hygiene (93.75%) than in Alice town. Consumers (83.75%) in King Williams town disagreed that the meat
from street vendors is in good quality, while a large proportion (18.75%) of consumers in Alice town agreed that it is in
good quality. Alice had a large proportion (61.25%) of consumers, which have knowledge of the meat safety law than King
Williams town.
Discussion: The results also showed that consumer perceptions about the safety of meat and meat products focus more
on hygiene neglecting other important aspects such as salinity and infrastructure. Moreover, under‐reporting is normal in
developing countries and the frequency of occurrence of these food borne diseases increases (Yu et al., 2013). The lack of
basic information about meat safety amongst consumers within the informal sector may have a contribution to these
cases of illnesses. On the other hand, there has been ascending to numerous concerns with respect to the sanitary
standards of street vendor operations, particularly because consumers tend to focus on the cost of food instead of its
safety and hygiene most of the time (Bryan et al., 1988).
Conclusion/recommendations: The study revealed that there is not much of a difference in consumer perceptions and
knowledge of meat safety in King Williams town and Alice town. A couple of factors including finances, training and skills
majorly affect the difference between perspectives. However, there is still a lot to be done in terms of infrastructure,
hygiene and education of both the producer and the consumer.
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Background: Over the years, studies have conveyed ticks as major constraints to livestock productivity due to their
negative effects such as tick‐borne diseases and disrupted heamatological parameters (reduced white blood cells, red
blood cells, heamoglobin etc) on livestock and companion animals. More research encouraged accarides as a possible
solution however, due high accaricide prices and tick resistance, biologically adapted breeds identification proved critical.
Numerous manuscripts advocated better adaptation characteristics displayed by indigenous to exotic breeds. Nguni
breeds, having thrived and shown tremendous resilience to such unfavorable conditions, was used for the study.
Aim: The study was conducted to determine the influence of age, parity and month on the tick load infestation and
haemato‐immunology response of Nguni cows.
Methodology: 30 Nguni cows were used for the study on which trained enumerators carefully identified (collected the
unkown species for further identification) ticks on either side of each restrained animal’s back, belly, udder and under tail.
Of the study animals, varying ages (1‐11 years), parities (1‐8 claves born) and months (Jun –Nov 2015) were used as
possible influential parameters to tick burdens and heamatological effects. Blood was extracted from the jugular vein
monthly from 08:00 am to 12:00 pm (2 min maximum on each animal) and all samples sent for analysis.
Results: Rhipicephalus (Boophilus) decoloratus, Amblyomma hebraeum, Rhipicephalus evertsi evertsi, and Rhipicephalus
simus were found on the study animals with 26%, 57%, 18% and 2% frequencies respectively. Month variations influenced
(P<0.05) tick infestation while parity and age did not (P>0.05). Haematological parameters differed (P<0.05) with age.
Cows aged 3 years differed (P<0.05) to animals aged 11 years (P>0.05). Despite this trend establishment, Basophil
remained unchanged. However, month and parity had no significant (P>0.05) difference on haematological parameters.
Discussion: The current findings confirmed the reported literature on Nguni cow’s inherent adaptive characteristics. The
lack of appreciable effects on the animals resulting from ticks can be attributed to the observed unchanged basophil levels
despite increase in age and as they are documented to promote resistance. Perhaps the decrease in platelets levels with
increasing age may attributed to reduced bone marrow activity with age progression according to numerous literature
though this was not measured in the current study.
Conclusion/Recommendations: The results of this study revealed that age contributed significantly in the influence of the
decrease in haematological parameters overtime. However, age had did not influence tick infestation as this was solely
influenced by months. Parity had no influence on the heamatological parameters nor did it influence a notable difference
on tick infestations. It is recommended that further research be done on the on breed’s skin immunity.
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Background: Traditional animal breeding methods based on pedigree and performance records, currently used in South
Africa to select beef and dairy cattle are costly, laborious and time consuming. Inclusion of genomic data into selection
methods i.e., genomic selection, has the potential to increase the rate of genetic improvement but accuracy depends on
assembling sufficient data on genotyped and phenotyped animals, commonly referred to as the reference population (RP),
which remains a challenge in South Africa due to start‐up costs. In genomic applications, the RP typically contains
information‐rich individuals for model developments, which can be validated in less informative individuals. Availability
of different genotyping assays of different sizes has enhanced flexible genotyping, and methodologies such as imputation
offered the opportunity to assemble larger RP at low‐cost. Genotype imputation is a statistical method that infers missing
marker genotypes from observed genotypes in the RP.
Aim: The purpose of this study was to review and highlight genotyping strategies for establishing the RP for imputation
and genomic selection in beef and dairy cattle.
Findings: While the RP for imputation should capture the population’s genetic variation (diversity), accuracy of inferring
missing genotypes increases as the number of relatives is increased. Indicating the need to optimise these important
factors when defining RP for genotype imputation. For genomic selection, the prediction accuracy was increased when
progeny tested dairy bulls with EBV close to 100% were included in the RP. This is because the EBV contains a lot of
information about the bulls’ progeny and relatives, and reflects the true genetic merit of the animal. In beef cattle
however, due to use of both artificial insemination and natural mating, the RP of only bulls tend to yield low accuracies.
Thus, careful consideration is needed when identifying animals for inclusion in the RP, and also inclusion of females could
improve accuracies.
Recommendations: Low‐input (number of genotypings) and high output (accurate selection decisions) genotyping
strategies have proven to be effective however more potential for genomic selection, success lies in the increased
reference populations, which will be representative of greater genetic variation in cattle populations.
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Background: Communal livestock feedlot is a new invention for market access which is driven and resourced by South
African government, unlike commercial feedlots that is privately owned. This innovation has led to communal livestock
farmers to access the mainstream market (auction , abattoir and direct sales) and thereby starting to contribute to the
socio‐economic challenges of the poverty stricken rural communities. None of the research to date have proposed a
sustainable business model for these entrepreneurs.
Aim: The aim of the study was to find out which factors could determine the sustainability of these businesses with the
primary objective to ensure economic viability of these enterprises in Eastern Cape Province. This study analysed the panel
data (from Fort Cox, Ncora, GXwalubomvu, and Lugangeni communal Feedlot) collected during 2012 to date.
Methodologies: A sample of (n = 227) farmers was randomly selected across the above‐mentioned feedlots within the
Province. A structural Equation Modelling (SEM) was used to develop a proposed sustainability model.
Results: The results revealed that out of three independent variables (33%), only one variable (i.e. the price of the
livestock) was found to be the significant determinant of profit generated in the communal livestock feedlot farming (β =
0.768, p= 0.000). Furthermore, it was also found that there is a significant positive correlation between cost and sale (r
(227) = 0.285, p = 0.000).
Discussions: The study concluded that the sustainability of livestock communal feedlot is mainly based on the price of the
livestock sold. This shows the underdevelopment of this enterprise.
Conclusion/Recommendation: In order for this enterprise to be well developed, it is recommend that a well‐planned
value chain be developed in order to sustain the cash flow.

Key words: livestock, entrepreneurs, enterprises, sustainability, communal.
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Background: Traceability of animals has become a typical tool through the world for safe‐guard animals and to enhance
production system. SNPs markers are ideal unit of genetic variation and they are very useful markers for individual
identification and genetic traceability in cattle.
Aim: To identify SNPs for traceability in Nguni cattle using BovineSNP50.
Methodologies: Fifty purebred Nguni cattle (n=50) sampled across all the provinces of South Africa were genotyped using
the Illumina BovineSNP50 chip (Illumina, Inc. San Diego, USA). In addition, the SNPs panels for Nguni cattle were compared
to that of a reference data set consisting Bonsmara cattle breed (n=30). Only autosomal SNPs were used for analysis. SNPs
were filtered to remove those with the call rate of ≤ 95%, missing genotypes of ≤ 10% and a deviation from Hardy‐
Weinberg equilibrium (HWE) of p < 0.001. After this filters, 51892 SNPs were left for analysis. Frequency of minor alleles
(MAF) distribution was estimated using PLINK v1.9 program. Polymorphic information content (PIC) was determined by
MAF ≥ 0.05. Breed informative markers were determined by pairwise Fst estimation using SVS program.
Results: The average MAF for Nguni was 0.19, lower to that of Bonsmara (0.21). Data analysis revealed 71% PIC and 78%
for Bonsmara. About 300 SNPs (MAF ≤ 0), with Fst ≥ 0.5 were identified as markers breed specific markers and only 3%
SNPs were informative to Nguni. These are the SNPs that will be validated and tested for traceability in Nguni cattle.
Conclusion/recommendations: This results shows the usefulness of BovineSNP50 to identify SNP markers for traceability
in farm animals. This will help to improve the methods of individual identification in South African cattle populations.
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Background: Different kinds of semen evaluation chambers are been commercialized, with variable results. The use of
computer assisted sperm analyzer (CASA) technology on bull sperm cells needs proper handling, preparations and type of
slide viewing chamber for providing reliable and repeatable measurements.
Aims: The present study compared Nguni bulls sperm motility and velocity parameters, measured using different
evaluation chambers (slide ‐ coverslip, 2 ‐ cell Leja®, 4 ‐ cell Leja® and Makler).
Methodologies: The frozen semen straws (n = 16) from four Nguni bulls were thawed, microscope warm stage was
adjusted at 37 °C. A random rotation was done for the four viewing chambers (Makler®, slide ‐ coverslip, 2 and 4 ‐ cell
chamber Leja® slides) to prevent time dependent motility decline over period. Since each viewing chamber had a different
depth of field. Therefore, the focus knob was used to focus in on the visible sperm found in each viewing chamber. Semen
samples of each straw were placed on a viewing chamber or slides that consisted of Markler® counting chamber, slide ‐
coverslip, 2 and 4 ‐ cell chambered Leja® slide. The aliquots varied in volume as follows: Makler® chamber (10 μL), slide ‐
coverslip (05 μL), 2 ‐ cell Leja® slide (06 μL) and 4 ‐ cell chamber Leja® slide (03 μL).
Results: There was no effect of semen evaluation chamber on sperm cells moving at a slow, straight line velocity (VSL,
µm/sec), wobble and beat cross frequency (Hz), sperm motility and velocity rate (P>0.05). However, the significance
difference (P<0.05) was recorded on total sperm motility rate evaluated by on slide ‐ coverslip (96.8±2.2), 2 ‐ cell Leja®
(88.5±12.0), 4 ‐ cell Leja® (91.8±4.9) and Makler (79.9±5.5). The same trend was also evident on the sperm linearity% and
hyperactive% (P < 0.05).
Discussion: Different types of chambers could be used on the CASA systems. However, they tend to differ in volume,
depth, shape and loading modality and that might affect the sperm motility and velocity results.
Conclusion/recommendations: The slide‐coverslip, 2 and 4 ‐ cell Leja® recorded the highest sperm total motility% as
compared to Makler chamber. Further studies are needed.
Acknowledgment: The author would like to express thanks to Agricultural Research Council, Germplasm Conservation and
Reproductive Biotechnologies staff. This study was supported by grants from Agricultural Research Council, Department
of Agriculture Forestry and Fisheries, Southern African Science Service Centre for Climate Change and Adaptive Land
Management ‐ Council for Scientific and Industrial Research and Technology Innovation Agency.
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Background: The efficiency of meat, wool and milk production from communal livestock is estimated to be only a quarter
of that realized in commercial farming due to low levels of nutrition and management applied in communal grazing areas.
The effect of improved management on the reproduction and herd efficiency of communal cattle has not been quantified
and compared under favourable commercial conditions.
Aim (‐s): To determine the efficiency of communal cowherds when managed according to commercial practices.
Methodologies: Cattle from the communal sourveld farming areas of the Wartburg community were randomly divided
into one of two treatment groups. One group (Communal treatment) remained in the community to be managed under
communal farming practices. The other group was transferred to Döhne A.D.I. where sound commercial beef farming
practices were followed (Commercial treatment). Reproduction and production parameters were recorded for the
treatments from 2003 until 2009. Herd efficiency (HE) (kg weaned/100 kg mated) was expressed as a function of calving
rate, calf survival rate and calf weaning weight.
Results: The average cow mortalities were 13.1% in the Communal treatment and 0.9% in the Commercial treatment
(P<0.01). The average mortality rate of 26.7% of young calves in the Communal treatment was higher than the pre‐
weaning mortality of 1.6% for the calves in the Commercial treatment. Calves reared in the communal treatment weighed
only 60.9% of the live weight at weaning of calves reared in the commercial treatment. The calving percentage (35.7%) in
the Communal treatment was lower (P<0.01) than the calving percentage (82.6%) of cows managed in the Commercial
treatment. The HE of the Communal treatment (13.6 kg/100 kg mated) was lower (P<0.01) than the 39.8 kg/100 kg mated
of the Commercial treatment.
Discussion: Findings from this study emphasises the importance of the adoption of optimal management practices by
communal cattle farmers to increase production from their livestock. The adoption of sound management practices, as
practised under commercial conditions, can result in an improvement of at least 40% in both the reproduction and
production performance of communal cattle in a very short period.
Conclusion/recommendations: Cattle production in communal areas can be significantly improved by the implementation
of commercial management practices.
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Background: Grape marc is increasingly being processed to remove useful nutrients with residue then made available for
livestock to eat either as fresh product or ensiled marc.
Aim: This study sought to evaluate the growth, composition and daily methane output of feedlot cattle when ensiled
processed grapemarc (EPGM) was included in the ration in place of maize silage.
Methodologies: Five Angus steers (365 kg LW) and 5 Brahman heifers (373 kg LW) were allocated to each of three
experimental groups (total 30 cattle). Each group was in a separate feedlot pen. There were three diets: 0, 10 or 20%
EPGM (8.8 MJ ME/kg DM; 11.6% CP), blended with a rolled barley and white cottonseed feedlot finisher ration provided
ad‐libitum. Individual feed intake, ADG and FCR were monitored for all animals over 70 days. Daily methane emissions
from 0% and 20% EPGM groups were measured using two Green‐Feed Emission Monitoring Systems.
Results: Inclusion of 20% EPGM tended to reduce feed intake of cattle (P=0.09). Effects of EPGM on growth rate differed
between breeds, showing EPGM reduced ADG of Angus steers but not of Brahman heifers. The heifers and steers also
showed differential response in Feed Conversion Ratio, declining with EPGM in Brahman heifers and rising with EPGM in
Angus steers. But further work is required to determine if this was a sex or breed effect. Twenty percent (20%) EPGM did
not reduce methane output or methane yield relative to the control group (0% EPGM).
Discussion: Ensiling is an effective means of preserving fresh or processed grapemarc, but inclusion of 20% EPGM in a
feedlot ration was deleterious to the intake, growth and FCR of Angus cattle without reducing their methane production
or methane yield/kg DMI.
Conclusion and recommendations: The breed/sex growth responses to EPGM were strong. However, the biological basis
for these are unclear, therefore recommendation can made that further studies need to conducted to determine the
effect of grapemarc on physiological response of different cattle breed taking into consideration the sex thereof.
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Background: The recent recognition of the Nguni breed and its adaptive traits led to its contribution to the beef industry.
The Nguni has been reported to be an alternative breed future farmers, especially in the face of global warming. Therefore,
it is important to capitalize on low input but profitable breeds such as the Nguni as an alternative to exotic breeds.
Aim (‐s): The effect of the removal of seminal fluid in raw and frozen‐thawed Nguni bull semen on sperm penetration
ability in vitro was investigated.
Methodologies: Bovine oocytes were retrieved from ovaries then matured in vitro for 24hrs in 5% CO2 gas at 39°C. Fresh
semen was collected from one Nguni bull. Semen was placed in a thermos flask at 37°C, then transported to the lab within
30min. for evaluation of motility, concentration and morphology using a computer aided sperm analyzer (CASA).
Spermatozoa were separated from the seminal fluid twice by centrifugation at a rate of 800rpm for 8min. Spermatozoa
of 0.1µl were diluted in 500µl of sperm washing medium, then transferred into BO‐IVF drops, containing 10‐15 oocytes.
After approximately 3 hours of co‐incubation at 39°C, penetration was examined subjectively using an Olympus OosightTM
Inverted Imaging System. Penetration was defined as the presence of sperm heads in the zona region or the perivetilline
space.
Results: Based on means, penetration percentages for the Control, which consisted of standard IVF procedures were CFF
60%, CSF 50%, First Fraction without seminal fluid (FF) 50%, Second Fraction without seminal fluid (SF) 65% evaluated by
staining using propidium iodide and SYBR‐14 for oocytes and spermatozoa respectively. Penetration percentages by
subjective microscopic evaluation, were CFF 65%, CSF 60%, First Fraction without seminal fluid (FF) 55%, Second Fraction
without seminal fluid (SF) 70%.
Discussion: In this study it is demonstrated that, first and second fractions of ejaculates indeed differ in composition,
especially in terms of semen and sperm characteristics. Seminal fluid has shown to influence sperm penetration, as results
are evident in the second fraction of ejaculate. The second fraction has higher concentrations of protein albumin, which
is said to be expressed in high amounts from the ampullar regions of which the second fraction originates.
Conclusion/recommendations: Sperm penetration percentages are higher for second fractions of ejaculates without
seminal plasma, which could be due to lower concentration of sperm cells which may aid in higher motility thus aiding in
higher fertility in vitro. Also, second fractions of ejaculates usually contain a higher percentage of proteins as compared
to the first fraction. Hence, sperm are more exposed to constituents which aids in their ability to fertilize.
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Background: High costs and lack of infrastructure are the major constrains limiting the implementation of advanced
reproductive technologies in communal villages of South Africa. Introduction of superior genetic material from Nguni stud
bulls through assisted reproductive technologies (ART) in the communal cattle herds of Limpopo province is important to
improve gene pool and production efficiency.
Aim: The aim of the study was to assess factors affecting implementation of the assisted reproductive technologies (ART)
in communal cows of Limpopo province.
Methodology: Selection of communal cows were based on a set selection criteria consisting of briefing the farmers &
group them, cow’s body condition score (BCS), parity, contagious abortion tests, pregnancy diagnosis and general health.
The process was set for 11 days and farmers were required to present their cows on day 0 for selection, day 5, 8 and 9 for
an injection plus head mount detector followed by day 10 and 11 for artificial insemination (AI). Frozen thawed Stud Nguni
bull semen was used for AI. The owner was also required to separate the selected cows and isolated them from other
herd for 11 days during the synchronization process.
Results: A total of 169 communal cows were selected for inclusion in the project. However 21 cows were removed either
on farmers’ request, or due to missing injections. The fixed timed artificial insemination (FTAI) was performed on 82 cows
that responded to the synchronization process. The overall conception recorded after pregnancy diagnosis 90 days
following FTAI was 41%.
Discussion: Poor BCS of less than 2 (1‐5 scale) was a major factor preventing the inclusion of most of the cows. A number
of farmers pulled out during the synchronization process due to inability to manage cows separately and to bring them on
required days. About half of cows that responded to synchronization protocol did not conceive. However, it is essential to
note that when using AI, the aim should be to attain conception from 40‐60%.
Conclusion: Body condition score of cows and management of oestrous synchronized cows in communal villages affected
the implementation of ART. It can also be concluded that synchronization response does not guarantee conception of
communal cows.
Recommendation: Farmers should be made aware of the importance of technology adoption to improve the production
of their cattle herds.
Acknowledgment: The author would like to express thanks to Agricultural Research Council, Germplasm Conservation and
Reproductive Biotechnologies staff. This study was supported by grants from Agricultural Research Council, Department
of Agriculture Forestry and Fisheries, Southern African Science Service Centre for Climate Change and Adaptive Land
Management ‐ Council for Scientific and Industrial Research and Technology Innovation Agency.
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Background: The development of a reliable technique to freeze epididymal and ejaculated spermatozoa from injured or
unexpectedly lost animals can provide a unique opportunity to preserve valuable genetic traits.
Aim: The objective of this study was to evaluate the viability of frozen thawed bull spermatozoa collected from the cauda
epididymis compared to ejaculated semen (control) extended with Triladyl.
Methodologies: Ten testes for epididymal sperm collection were collected from slaughtered beef cattle from the local
abattoir and transported to the lab within 2 hours. Ejaculated semen was collected twice a week from two bulls aged
between 3 to 4 years using an electro ejaculator. Epididymal sperm from dissected cauda was retrieved by retrograde
flushing technique into the 15 mL test tubes. The epididymal and ejaculated samples with ≥80% motility were each pooled
together and divided before being extended in Triladyl. Extended samples were loaded inside 0.5 mL plastic semen straws,
equilibrated at 4 °C for 2 hours, frozen for 10 minutes with the straws placed 5 cm above liquid nitrogen before being
plunged inside LN2 and then stored at ‐196 °C for 5 days. Analysis of the samples was done at 0h and 120h by computer
Aided sperm analysis for spermatozoa motility, viability and morphology in the Biotechnology laboratory, University of
Venda, Thohoyandou.
Results: Total motility rates for both epididymal and ejaculated spermatozoa were significantly different before and after
freezing (P<0.01). The highest sperm motility rates were observed in ejaculated sperm before and after freezing. However,
no significant difference in linearity and straightness percentages was observed between the two samples before and
after freezing (P>0.05). Furthermore, no statistically significant difference (P>0.05) was observed in sperm abnormalities
between the two samples.
Discussion: The bull spermatozoa collected from the cauda epididymis and by ejaculation showed no significant decrease
in sperm motility only until 120 h after freezing, which is in agreement with other studies.
Conclusion: Based on the results obtained from this study, it can be concluded that cryopreservation decreases sperm
motility, viability and increases sperm abnormalities. However, both frozen‐thawed epididymal and ejaculated bull
spermatozoa have great potential for use in various assisted reproductive technologies to cause fertilization.
Key words: Epidydimal sperm, Cryopreservation, Triladyl and Viability.
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Background: Nguni and Hereford cattle are different in terms of origin and adapting to different environmental conditions.
Their responses to feeding regimens and performance is thus also different. Drought conditions and global warming
situations makes it critical to start identifying and harnessing their survival abilities under stressful conditions or during
periods of feed shortage.
Aim: To determine differences in utilization of high fibre diet by Nguni and Hereford heifers and the change in their blood
metabolites under conditions of restricted water supply.
Methodologies: Ten Nguni and ten Hereford heifers were used to determine the effect of water restriction on protein
metabolism and blood metabolites. The pelleted diet used in the study contained 11%CP. A preliminary study was done
to determine the ad libitum daily water intake of the heifers. The heifers were each then allowed 60% of their normal
daily water intake with ad libitum feeding over a period of three weeks. Blood, urine and faecal samples were collected
every week for analysis. Urinary catheter were used for collecting urine directly from the heifers and blood was collected
from the tail head.
Results: Preliminary study has shown that Nguni cattle drank 29% less water than their Hereford counterparts. The results
further indicated that both breed and water restriction influenced the concentration of blood metabolites. For the
Hereford breed serum creatinine levels increased significantly (p< 0.05) with water restriction whereas it was not the case
with Nguni. For both breeds, water restriction increased serum urea levels. Water restriction in the Hereford decreases
urea clearance.
Discussion These results of water restriction trial were not definitive since they were based on a limited dataset which is
part of a large scale experiment.
Conclusions and Recommendations: This proves that cattle breeds are not the same in the utilization of feed and water
resources. Further studies into the genetic differences of the two breeds to metabolize dietary component is necessary.
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Background: Short tandem repeats (STRs) have been used globally as a gold standard for unequivocal determination in
genetic identification, traceability and for parentage verification in livestock breeding programmes. The International
Society for Animal Genetics (ISAG) standardized a reference comparable panel of 9 STRs for parentage testing in cattle.
Some markers are stated to be under artificial selection resulting from efforts to improve performance in specific traits in
breeding programmes. Hence, the variability and exclusion probabilities of the panel decrease and become increasingly
uninformative when very close relatives are tested. It is important to continuously review the genetic variability and
exclusion probabilities of microsatellite markers in usage to determine whether changes in allele frequencies have an
influence on the informativeness of the marker panel.
Aim: To investigate changes in allele frequencies for parentage control using 11 STRs panel.
Methodologies: Data of four hundred Nguni and Bonsmara cattle was obtained from the ARC database analysed using 11
markers for parentage control. The panel was evaluated in terms of genetic variation parameters. Allelic frequencies were
calculated on yearly basis over the period of 2005‐2016. Statistical analysis was performed using GenAlex 6.41 and linear
trends of STRs frequencies were assessed.
Results: All STRs indicated either the increase or decrease and significant changes in allele frequencies. All markers were
polymorphic (0.70) except ETH3 that did not amplify in most. The overall heterozygote of loci indicated deficiency in both
populations. Less heterozygosity values (HE =0.67) were observed in both breeds compared to the observed (HO=0.70).
Discussion: Some alleles were widely distributed while others were presented discontinuously resulting in reduced ISAG
panel informativeness. The inclusion of three STRs to the ISAG standard panel has showed the reliability of our panel to
perform well. Nevertheless, the panel’s reliability also depends on the consanguinity of the breeding programme. Loss of
heterozygosity in populations is generally due from Wahlund effects causing mutations in primer binding sites that can
cause undetected alleles resulting incorrect exclusion of parents.
Conclusion: The inconsistency in allele frequencies can be solved by inclusion of additional markers to the panel. While,
analysis using the large number of animals can also improve allele frequency database for parentage and exclusion
probability definitions. Similar recommendations can be given for the foreseeable exclusive use of Single Nucleotide
polymorphisms (SNP) in the near future.
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Background: SNP arrays have revolutionized the ability of genome‐wide studies to detect regions harboring sequence
variants that affect complex traits. Extensive numbers of validated SNPs with known allele frequencies have rather mainly
focused on breeds other than South African breeds, and were essential to construct genotyping assays with broad utility.
This biasness makes the use of existing assays in local breeds less efficient in studies such as genome‐wide association
studies due to lower minor allele frequencies exhibited by these breeds as described in previous studies.
Aim: To discover SNPs in Afrikaner, Drakensberger and Nguni indigenous breeds and estimate their allele frequencies.
Methodologies: 90 cattle representing the three populations were used to identify more than 30 000 putative SNPs and
predicted their allele frequencies. DNA was extracted from blood and hair samples using Roche High Pure PCR Template
(Roche Diagnostics GmbH, Germany) and Phenol‐Chloroform DNA extraction methods, respectively. Sequencing was done
at ARC Biotech Platform using Illumina HiSeq 2000 (Illumina Inc, USA).
Results: The data from 90 individuals validated about 90% of 10 000 SNPs selected genome‐wide with a genotypic and
allele frequency correlation of r =0.42. SNPs were distributed across all the chromosomes with more SNPs found in Nguni
cattle as compared to other breeds. Analysis included mapping of the sequence to the available Bos taurus reference
genome.
Discussion: Identification of high frequency markers in indigenous breeds suggests the utility of whole genome SNPs as a
potential resource for identifying naturally selected trait‐regulating genomic targets and functional allelic variants
adaptive to diverse climatic regions, for genetic enhancement of the gene‐pools.
Conclusions/recommendations: The results forms a basis in the discovery of SNPs in local South African breeds. Validation
of this SNPs is necessary to identify novel SNPs specific to indigenous breeds of South Africa.
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Background: Fluctuation in quality and availability of natural pasture affect livestock production, particularly for
smallholder farmers who cannot afford purchasing feed and supplements. To mitigate the problem, farmers are advised
to establish improved pastures to provide more feed of better quality. Napier is one of the most promising grasses. More
research is required to support extension efforts to promote its rapid adoption in South Africa.
Aim: The objective of this study was to determine the effect of stage of maturity of Napier grass on the chemical
composition and ruminal degradability in Bonsmara steers.
Methodologies: Napier grass was planted at the School of Agriculture Experimental Farm, University of Venda. The plots
were irrigated manually for 12 weeks using water pipes. Samples were collected at four week intervals starting from the
4th week until the 12th week (April ‐ July) after sprouting. Samples were analysed for dry matter (DM), crude protein (CP),
fat, ash, Acid detergent fibre (ADF), Neutral detergent fibre (NDF), acid detergent lignin (ADL) and minerals [Phosphorus
(P), Potassium (K), Calcium (Ca), Magnesium (Mg), Sulphur (S), Copper (Cu), Zinc (Zn), Manganese (Mn) and Iron (Fe)].
Rumen degradability of DM and CP were determined after incubation for 0, 6, 12, 24, 48, 72, 96 and 120 h in three mature
Bonsmara steers fitted with ANKOM‐flexible cattle cannulae of 10 cm center diameter purchased from Bar Diamond Inc.
The degradation constants were estimated using a NEWAY EXCEL Computer Programme Version 6 (Rowett Research
Institute, Aberdeen, UK) for estimation of degradation constants.
Results: The CP and fat content decreased (P < 0.01 and P < 0.05 respectively), with no significant effect (P > 0.05) on ADL,
ash, ADF and NDF. Maturity decreased K and Cu (P< 0.01), and Na (P < 0.05). Ca and Zn increased up to the intermediate,
then declined toward the late stage of maturity. Maturity did not affect (P > 0.05) Mg, P, Mn and Fe. The ruminal
degradability of CP at 48, 96 (P < 0.05), and 72 and 120 (P < 0.01) h incubation decreased with maturity, with no effect at
all other incubation times. Maturity decreased the soluble fraction (a) (P < 0.01) of DM, and not of CP (P > 0.05). Effective
degradability (ED) (%) of both DM and CP decreased with maturity when the rate of passage was increased from 2% to
8%.
Discussion: The results confirm previous studies which indicated high nutritive value in terms of nutrient composition,
and in terms of the degradability of DM and CP. The findings indicate that the stage of harvesting is critical to obtain high
quality forage.
Conclusion/Recommendation: The cultivation of Napier grass is recommended, to ensure the continuous supply of quality
feed for ruminants. Napier forage should be harvested before maturity to retain its high nutrient content, and the
degradability of both DM and protein. In vivo studies are necessary to evaluate the effect of change in nutritive with
maturity on specific nutrient digestibility and animal performance.
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Background: Ticks and tick borne diseases cause huge economic losses to the South African livestock industry annually.
Acaricides are the most widely used method of tick control in many tropical and sub‐tropical regions; however they are a
costly and non‐sustainable option. Genomic selection offers prospects for a more affordable and sustainable alternative
method of tick control. Research has shown that there is considerable genetic variation in tick resistance.
Aim: To estimate heritability of tick count and identify genomic regions associated with tick resistance in Nguni cattle.
Methodologies: Tick count data were from 586 Nguni cattle exposed to natural infestation, from four herds located in
different provinces of South Africa. Tick counts by species were collected from eight anatomical locations, during the
months of November and December, over a two year period (2013 and 2014). Tick counts were log10(x + 1) transformed
to achieve normality and analysed separately for each month. DNA was extracted from hair and blood samples and
genotyped using the Illumina BovineSNP50 assay. After quality control (call rate > 90%, minor allele frequency > 2%),
40,436 SNPs were retained for analysis. Heritabilities for log‐transformed counts were estimated using bivariate analysis,
fitting a sire model, and accounting for the fixed effects. A genome‐wide association analysis for tick count was performed
using GenABEL
Results: Heritability estimates ranging from 0.04±0.0 to 0.20±0.04 were obtained. Two genome‐wide significant regions
on chromosomes 1 and 19 were identified for perineum total tick count and for total body Amblyomma hebraeum tick
count, respectively. These regions have been previously identified. Additional regions significant at the suggestive level
were identified on most chromosomes for several of the traits.
Discussion: The regions identified here as harboring QTL underlying variation in tick burden now allow candidate gene
analyses to identify polymorphisms related to tick resistance for marker‐assisted selection in Nguni cattle.
Conclusions and recommendations: There is significant genetic variation among cattle for tick count; hence there is scope
for improvement of tick resistance through selection. In this study, the GWA and s detected SNPs regions associated with
variation in tick count. The chromosomal regions found to harbour loci associated with tick count in Nguni cattle were
consistent with previously reported regions associated with tick resistance in other cattle breeds.
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Background: There are limited interventions to address shortages of bulls in the emerging cattle production sector
especially under communal areas. Limpopo province has been operating a subsidized bull schemes for years but it is
managing to alleviate the shortage only in few areas at a small scale. The potential benefit of using Assisted Reproductive
Technologies such as Artificial Insemination and Embryo Transfer technology can be very important in distribution of
progeny from genetically superior herds. The Application of Assisted Reproductive Technologies (ART) project in Limpopo
focused on addressing low reproductive rates due to genetically poor breeding stock. The rollout of the project
supplemented ART with Animal Health, DNA technology, BPP model and Training to ensure that productivity challenges
are resolved within the rural cattle (emerging sector) herd.
Aim (‐s): The project aimed to address low reproductive rate recorded in the emerging herd and also (i) to introduce
genetically superior cattle, which will also improve growth rates. (ii) To introduce the BPP model which is meant to
empower individual rural farmers to participate in the existing modern beef industry value chain. (iii) To support rural
famers with Animal health issues to reduce mortality and improve fertility. (iv) To use DNA to verify parentage and
identification to deter stock theft and for recoding and improvement schemes. (v) To build capacity and skills of farmers,
and professionals who support emerging farmers.
Methodologies: The project was implemented in all five Districts municipalities of Limpopo province. A total of 280
farmers with 756 animals were selected to participate in the project between November 2012 and February 2013.
Results: Of 756 animals selected 631 were synchronised and 594 animals were artificially inseminated. The overall
pregnancy success rate through pregnancy diagnosis (PD) of 43% was recorded for the project. A total of 280 farmers were
capacitated on Beef Profit Partnership (BPP) model and on Animal Health related matters. A total of 59 officials were
capacitated in the application of Artificial Insemination to assist the farmers beyond the project. Of 271 cows that were
confirmed pregnant the majority calved but the calves are awaiting parentage verification to confirm if they emanated
from the project.
Discussion: Assisted reproductive technologies have not mostly been applied under resource poor farming conditions in
the country but the results showed that they can be successfully implemented although with results that do not match
the resource rich production environments.
Conclusion/recommendations: The adoption of the technology by the emergent farmers can have a huge impact on the
productivity of their herds.
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Background: Stock theft is a major challenge that is costing the South African agricultural sector losses of approximately
R400 million annually. This threatens food security and the competitiveness in international markets. Stock theft crime
syndicates are fast becoming a national problem that is also affecting neighbouring countries. Currently the prosecution
of organised crime groups is largely dependent on the eye witness testimonies and these are often unreliable in linking
syndicate groups to different crime hotspot areas. Therefore more crime intelligence work such as DNA forensics is
necessary to uncover the true extent of syndicate‐driven stock theft.
Aim: To link evidence from different crime scenes with suspect’s evidence using DNA profiling in order to strengthen
convictions and to identify stock theft syndicate operations in South Africa.
Methodologies: Five stock theft cases containing sixty seven biological exhibits (hair, tissue and blood stains) collected
from different areas by the South African police officials were sent to the Agricultural Research Council Animal Genetics
laboratory for DNA analysis. DNA was extracted, quantified for quality control and subjected to Polymerase chain reaction
using 16 forensic bovine microsatellite markers recommended by International Society of Animal Genetics (ISAG). DNA
profiles were analysed using Gene Mapper 4.0 software and frequencies of alleles were calculated using microsatellite
tool kit.
Results: The DNA profiles obtained in this study indicates that 80% of reported cases were successfully linked to the same
suspects. The link between crimes scenes from different areas with the same suspects indicates an organised crime group
(syndicate) operation. The examination of the allele frequencies showed a match percentage ranging between 99.5 and
99.9%.
Discussion: The results obtained in the study showed the same suspects being connected to more than one crime scene
and this can easily be traced using genomic DNA analysis. Out of 16 STR markers, 14 markers with 28 alleles indicating a
close relationship between the 67 analysed samples were observed.
Conclusions and recommendations: Based upon the results obtained, DNA analysis is the ideal method for accurate
resolution of stock theft syndicates crimes. It is highly recommended as it has strong advantages over eye witness
testimonies and can also be used to re‐examine unresolved cases that were withdrawn from court due to the lack of
suspect evidence.
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Background: Profitable milk production and genetic gain in dairy herds depend largely on the fertility of dairy cows.
However, little attention is focused on improving this trait. At most, cows not becoming pregnant are culled from the herd.
As reproduction management affects the fertility of dairy cows, the standard of herd management is important to prevent
discriminating against cows for poor fertility.
Aim: In this study the level of reproduction management in a dairy herd is presented as trends in fertility traits.
Materials and methods: Over a 45 month period, following herd veterinarian visits, herd fertility traits were derived using
service records and pregnancy check results for the Elsenburg dairy herd. Traits included the interval (number of days)
from calving to first service (CFS), the proportion of CFS within 80 days after calving (FS<80d), number of inseminations
per conception (SPC), the interval from calving to conception (DO), the proportion of DO within 100 (DO<100d) or 200
(DO<200d) days after calving. Where applicable, results were compared to standards from the Australian InCalf Project
which is based on a survey on the reproductive performance of ca 30 000 dairy cows.
Results: The overall mean (±sd) for CFS, FS<80d, SPC, DO, DO<100d and DO<200d was 89±5 days, 46±8%, 2.31±0.21,
140±10 days, 36±6% and 84±6%, respectively. With the exception of DO<200d, indicator traits were below levels requiring
advice towards improving the standard of reproduction management. Linear and second order polynomial regressions for
different traits show, over the monitoring period, a continuing decline in performance. Similarly, average number of days‐
in‐milk for lactating cows also increased (P<0.05) indicating that an increasing number of cows are experiencing extended
lactations. This is related to increasing (P<0.05) CFS and DO intervals from the beginning to the end of the monitoring
period, being 13 days for CFS (82 to 95 days) and 31 days for DO (124 to 155 days), respectively. Similarly, the number of
services per conception and all services per conception also increased (P<0.05) over the same period from 1.98 to 2.63
and 3.19 to 3.90, respectively. The inverse of SPC (conception rate) is an indication of inseminator efficiency being overall
44±4% for this herd. The general poor reproductive performance in this herd could probably be attributed to poor heat
detection and poor inseminator proficiency. Overall first service success rate is 40±4% while the breeding interval was
39±4 days which related to a heat detection efficiency of 54±6%.
Conclusion: Because of poor reproductive management in this herd, it is possible that cows may be culled for not
becoming pregnant, i.e. being regarded as infertile. To improve reproductive performance in the herd specific measures
should be put in place towards improving heat detection efficiency and insemination techniques of inseminators.
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Background: Dairy cattle like Holstein are commonly known to have the potential to produce large quantities of milk.
Information is available on the performance of Holstein cows at the national level. However, information on the
performance of Holstein dairy cows at individual farms is not available. Moreover, it is not known whether environmental
conditions in semi‐arid regions can influence dairy performance of cows in different parities at individual farms. Dairy
animals in cooler regions tend to perform better than those in hot and arid regions. Additionally, factor such as parity,
calving year and calving season are known to affect production in dairy cows irrespective of region.
Aim: To investigate the performance of Holstein cows maintained under semi‐arid conditions in South Africa, as measured
by milk yield and milk composition.
Methodologies: A total of 4231 daily milk records for Holstein cows from 1988 to 2015 were extracted from the historical
data set of the JASONJA HOLSTEIN Stud Witkraal dairy farm located in Delareyville, North‐West province in South Africa.
Data on milk yield and milk composition were analysed using the GLM procedures of SAS (2010). The model included fixed
effects of parity (1, 2, 3, 4 and 5), calving season (Summer, Autumn, Winter and Spring) and calving year.
Results: The effects of all factors on 305‐days milk yield were significant (P <0.001). However, there was no significant
interaction between parity and calving season. The first parity cows were observed to have the lowest having milk yield
(9442.9 kg), fat yield (348.3kg), Protein yield (305.9 kg) and Lactose yield (408.8 kg) compared with the higher parity cows.
The effect of calving year on milk yield and composition was not significant. Nevertheless, cows that calved in the dry
season (winter and spring) had higher (P <0.0001) MY, PY and LY than cows that calved in summer.
Discussion: Findings from the study showed variations of milk and milk composition yields between parities and calving
season as expected. Interesting, from the analysis of the milk records, it was evident that the performance of the dairy
cows at the farm was comparable to that of cows in the National Dairy Herd although the farm was located in a semi‐arid
region with harsh environmental conditions. The reason for this could be explained by the strict management system
employed at the farm, that included performance based group feeding of the dairy animals. In addition there was provision
of shades throughout the farm to mitigate against the effects of heat, ensuring high performance of the dairy animals.
Conclusions and recommendations: Although semi‐arid conditions can significantly affect performance of dairy cattle.
Appropriate management practises can ensure high performance of the cows. Information obtained from the study can
be helpful in designing strategies that will improve milk yields in communal farming systems which are normally located
in semi‐arid regions of South Africa.
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The animal’s reproductive ability is the single most important component of dairy herd management. Unless a cow
become pregnant and produces a calf, it will not normally start producing milk. In addition, without the production of
calves, a dairy herd would have to rely on expensive outside sources of replacement heifers. It is well known that
reproductive performance is dependant upon many variables. Some of the obvious include nutrition, health, heat
detection, insemination technique, semen quality and genetics. Information on dairy performance recording captured in
INTERGIS, addresses the demands in herd production tendencies, milk composition and quality, as well as production and
reproduction efficiency. The intensive production systems in the dairy industry demand creative, dynamic and interactive
reports, to ensure economic sustainability in the dairy enterprise. Therefore it was necessary to develop more applicable
and advanced functionalities based on available reproduction information, to assist the dairy farmer in management
decisions which will improve cow efficiency. With the emphasis on health traits, nutritional needs and available
reproduction information, individual cows and/or groups of cows, can easily be identified for early intervention and
adjustment to enhance efficiency and productivity. These reports offer the opportunity for animal scientists, feed
consultants, veterinarians and extension officers to assist dairy farmers on aspects that influence herd efficiency and
productivity. It is therefore important that producers become more conscience about ensuring that their reproduction
data is recorded in INTERGIS.
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Background: The milk production of dairy cows is conventionally improved through feeding, housing and genetic
improvement. In South Africa, little attention is put on crossbreeding in dairy cattle to benefit from heterosis. Little in
formation , and milk production in Jerseys can be improved by crossing with dual purpose breeds, such as, the Fleckvieh.
Aim: The aim of the study was to compare milk production parameters of pure Jersey (n=58) and Fleckvieh × Jersey (F×J)
(n=64) cows in a pasture‐based feeding system.
Methodologies: Jersey cows, grouped into two groups based on age and estimated breeding value for milk yield, were
inseminated with Jersey and Fleckvieh sires. All cows up to fifth lactation were included in the study. Cows were on kikuyu
pasture supplemented during winter with a pasture replacement mixture consisting of lucerne and oat hay and soy bean
oil cake meal. All cows received the same concentrate mixture after milking at 7 kg per cow per day. Milk samples were
collected at both milking sessions and milk recording was done at approximately every 35 days during the lactation. The
milk, fat and protein production was adjusted to 305 days of lactation and corrected for age at calving
Results: Fleckvieh x Jersey (F×J) cows produced more (P<0.05) milk, fat and protein than J cows being 6141 ± 102 and 5398
± 95 kg milk, 272 ± 4 and 201 ± 3 kg and 246 ± 3 and 194 ± 2 kg, respectively. Although fat and protein percentages differed
slightly in absolute terms being 4.61 ± 0.04% and 4.47 ± 0.04 % fat and 3.62 ± 0.03% and 3.51 ± 0.03% protein for Jersey
and FxJ cows respectively. Peak milk yield (5674 ± 133 kg) for Jersey cows was reached in third lactation, while milk yield
continued to increase beyond the fourth parity in F×J cows.
Discussion: Higher milk, protein and fat yields for crossbred cows vs. Jersey cows were consistent with other studies.
Differences in production levels of Jersey and F×J cows may be attributed to hybrid vigour. Hybrid vigour could however
not be estimated in this study because of missing information on one parent breed.
Conclusion/recommendations: There is room for improving milk, fat and protein yields of the Jersey through crossing
with the Fleckvieh, without compromising the milk fat and protein percentages.
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Background: The body condition score of dairy cows is used as an indication of the animal body energy reserve and may
be used as an indicator of energy balance status. Adequate body condition of dairy cows at calving is important in order
to maximize milk production and limit metabolic disorders in early lactation. However, in smallholder dairy farming this is
always a challenge due to low resources and lack of knowledge.
Aim: To evaluate the performance and energy responses by primiparous Jersey as affected by body condition at calving.
Methodologies: Forty lactating primiparous Jersey cows from smallholder farms in the Limpopo Province were divided at
calving into three groups (13, 13 and 14 cows) based on their body condition at calving: Group 1: BCS<2.5; Group 2:
BCS=2.5 and Group 3 BCS>2.5. During the pre‐partum period cows received 4 kg/day (as fed) of a concentrate supplement
as well as ad lib access to Eragrostis curvula hay and fresh water. After calving they received 6 kg/d dairy meal with ad
libitum access to Eragrostis curvula hay and fresh water. Cows were hand‐milked twice a day and for 16 weeks post‐
partum. Milk yield was recorded daily. The body weight and body condition score were assessed every four week. Body
weight was estimated from body measurements taken on each animal using prediction equation. Jugular blood was
collected for plasma glucose determination and composite milk sample collected once a week for milk composition.
Results: Cows in Group 2 and 3 had higher (P<0.05) BCS than cows in Group 1. The percentage of fat, protein and lactose
in milk did not differ (P>0.05) between groups averaging 3.2, 3.1 and 4.7 %, respectively. Cows in group 1 produced 19, 20
and 24% more (P<0.05) kg/d of milk, protein and lactose in milk than cows in group 2. The mean plasma glucose
concentrations for cows in group 1, 2 and 3 were 52.1, 55.4 and 55.9 mmol/L, respectively, but tended (P<0.10) to be
lower in group 1 compared to the rest of groups.
Discussion: Cows with BCS <2.5 produced more milk than cows with higher BCS, but lost more condition. Association
between BCS at calving and milk production can be impacted by intake, as greater post‐calving intake of feed may allow
cows with low BCS at calving to approach energy requirements. More loss of condition is usually due to more demand in
energy to support milk yield. This low body condition was associated with the tendency of plasma glucose to be lower in
this group of cow. However, these did not affect other parameter evaluated in this study.
Conclusion and recommendations: Results from the present study indicate that association between BCS at calving and
milk production can be affected by other parameters.
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Background: Ruminal ammonia production from dietary protein depends on the carbohydrate availability in the rumen.
Live yeast is reported to decrease the rate of degradation of peptides, and its addition to a diet with low ruminally
fermentable energy might enhance the utilization of ammonia for microbial protein synthesis decreasing urinary N losses.
Aim: To investigate the effects of live yeast (LY) and dietary concentrate level on the production performance, nitrogen
metabolism and rumen fermentation in dairy cows.
Methodology: Four primiparous Holstein dairy cows in early lactation (average live weight of 500 ±9 kg and 20 days in
milk) were used in a 4 x 4 Latin Square design experiment. For each treatment cows were adapted to the diet for 7 days
after which measurements were recorded over 4 days. Treatments were diets containing (1) low concentrate to forage
(C:F) ratio (40:60) with no LY additive, (2) high C:F diet (60:40) with no additive, (3) low C:F diet with LY and (4) High C:F
diet with LY. Rumen fermentation was evaluated in vitro by using ???.
Results: Addition of LY decreased (P<0.05) dry matter intake, which effect was more pronounced when cows were fed the
low 40:60 C:F diet. Cows fed high C:F diet consumed more (P<0.05) feed ( 21.7 vs. 17.7 kg/d), produced more (P<0.05)
milk (26.3 vs. 24.1 kg/d) at a higher (P<0.05) protein content (2.9 vs. 2.7 %) in comparison to the low C:F diet. Feed intake
was reduced (P<0.05) by addition LY to cows fed low C:F (P<0.05), which resulted in low (P<0.05) N intake and N excretion
in manure. Addition of LY decreased (P<0.05) ruminal ammonia (5.8 vs. 6.5 mg/l) and increased (P<0.05) total VFA’s (116.7
vs. 103.2 mmol/l) with no effects (P>0.05) on other ruminal parameters.
Discussion: A decrease in rumen ammonia with LY for cows fed low C:F diet suggest a better utilisation of diet proteins
which support the observed reduced manure N excretion and was associated with reduced manure nitrogen. The
improved feed efficiency and protein utilisation with LY is of great benefit in early lactating cows. Increased propionate in
high C:F diet is an indication of more energy available for milk production.
Conclusion: Results indicate that a high concentrate diet has proven the importance of high density nutrient content of
the diet in early lactation and that the effects of LY is substrate dependent.
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Background: Dairy heifer live weight at first calving affects the milk yield and reproduction performance of first lactation
cows.
Aim: The aim of the study was to compare the effect of calving age on, body condition and milk production of first lactation
heifers.
Methodology: area village with existing smallholder dairy herds was selected. Twenty pregnant Jersey heifers, two from
each farm, were selected and monitored from 14 days pre‐calving to 100 days in milk. Heifers were allocated to a group
based on age at first calving: Group 1: < 27 months and 2: >28 months. The animals were zero grazed and received 5
kg/cow/d concentrate with ad lib access to Eragrostis curvula hay and water. The body condition score (BCS), live weight
and body measurements were recorded monthly. Cows were hand milked twice, daily at 07:00 and 17:00 and yield
recorded. Calves suckled from 08:00 to 15:00 hr for the entire trial period.
Results: The average age at first calving were 26 and 30 months for group 1 and 2, respectively. Mean height at the
shoulder was 132 cm; 12% of group1 heifers were below average height. Heart girth and body length were similar, hip
width differed (P<0.05) at calving and 60 days in milk. At parturition mean and median BCS for both groups were 2.75 2.5
and 15% of total herd was >3.25. About 35% of group2 heifers scored >3.0 BCS. At 30 and 90 days BCS were different
(P<0.05); 2.0 vs 2.5 and 1.5 vs 2.5 for groups 1 and 2, respectively. More than 50% group1 heifers scored <2.0 BCS and
15% were emaciated (1.0) by 60 DIM. No deaths occurred. Age at calving affected milk yield. Mean peak daily yield of
group2 was 12.4 kg/cow which differed (P<0.01) from group1 (8.5 kg/cow). Milk production, declined rapidly after 49 days
to 5‐7 kg for both groups at 90 days. Milk fat content was low (3.2%) for both groups but milk protein was optimal (3.0%).
Correlation coefficients for the relationship between BCS and skeletal measurements were positive and moderately
significant but with strongly inverse relationship to milk yield.
Discussion: Body weight at calving was optimal for age, within the range of 320 to 420 kg and 115 to 130 cm height as
recommended for small breeds. A higher proportion of the heifers achieved > 75% body maturity at first calving, although
a low % of heifers achieved the optimal 3.75 BCS. Body condition was sub‐optimal in heifers calving at an earlier age
indicating inadequate pre‐calving nutrition.
Conclusion: Heifers that calved at an older age performed better under smallholder management. Calf suckling beyond
two months could have contributed to the rapid reduction in volume collected at milking and also loss in dam condition.
The younger dams were affected the most. There is need to improve heifer nutrition and calf management on smallholder
farms to minimise nutritional stress on heifers that calve at a younger age
Keywords: lactation, age at first calving, heart girth, parity, communal area
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Background: Low milk yield and milk composition of dairy cows on smallholder farms reflect nutritional imbalance in the
herds.
Aim: The aim of the study was to assess the milk yield, milk composition and bacteriology of raw milk from semi‐intensively
managed smallholder dairy cows
Methodology: Two districts of Limpopo province with existing semi‐intensively managed smallholder dairy herds were
selected. District1 (mean rainfall 400 mm, mean min and max temperatures of 13oC and 29 oC) and District2 (550 mm,
mean min and max temperatures of 14oC and 27oC). Twenty heifers calving during spring to early summer were selected
at each site (n=40) for monitoring milk yield and individual cow bacteriology. The body condition score (BCS) of heifers at
1st calving ranged between 2.5 and 3.5. Herd nutrition was similar (dairy meal concentrate and Eragrostis curvula hay with
12.4% CP and 37% ADF diet). Heifers were hand milked once daily and milk yield recorded from calving until 100 days in
milk (DIM). Calves suckled after morning milk and were separated from dams overnight. Milk samples were collected
bimonthly and after teat cleaning with water. No preservative was added in the milk samples for bacteriology test, all
samples were chilled and analysed within 24 hours. Fasting blood glucose was assessed at 30, 60 and 90 DIM, after
withdrawing feed overnight. Blood samples were collected from the jugular vein at 06:00 and spot glucose test performed.
Body condition score was determined monthly on a scale of 1‐5.
Results: Mean peak milk yield differed (P<0.01), 12.4 kg in District1, and 10.6 kg/d/cow in district2. Mean yield was
declined sharply ranging between 4‐7 kg/day post. Mean milk protein, fat and lactose were similar (3.1%, 3.0%, and 4.8%,
respectively) and blood glucose did not differ ranging from 49 to 60 mmol/litre. All lactating heifers lost 0.5‐1.5 BCS within
100 days postpartum. By 100 DIM 50% of District1 cows were≤2.0 BCS and only 30% in District2. Total bacterial count
(TBC) differed with highest somatic cell counts (SCC), high proportion of herd (35%) with SCC (>250*103), high coliform
counts (6.3 ± log10 cfu/ml) and higher clinical mastitis incidences (3 cows). Median SCC was 175‐220*103 in District1 and
20% cows had <175*103 with no clinical mastitis. A significant negative (r=‐0.72; P<0.01) correlation was observed
between lactose and SCC. Correlations of SCC with fat, protein and total solids were positive.
Discussion: Cows in both areas did not have sufficient dietary energy to support milk production as shown by the milk
fat/protein inversion which indicates that digestible dietary forage was low. By three months of age calves were still
suckling which could have affected dam recovery. Milk contamination by bacteria was higher in District2 which could be
linked to management and environmental stress.
Conclusion: Further investigations will be done to investigate environmental and management factors linked to high milk
contamination in District2.
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Background: The fertility of dairy cows is a major issue as several studies indicate declines in reproductive performance
over time. Real time ultrasonographic imaging among other methods has been used to investigative fertility failure. This
technique allows repeated non‐invasive, visual assessment of changes in ovarian structures over time. Additionally, the
use of ultrasonography is convenient, since it is an easy and fast tool to apply at the farm level while not affecting
management conditions of dairy cows.
Aim: In this study, the effect of types and levels of energy sources on ovarian follicular dynamics and oestrus activity in
lactating Holstein cows were evaluated.
Materials and methods: Twenty two multiparous cows from the Elsenburg herd were put, after parturition, on cultivated
irrigated kikuyu‐ryegrass pastures on ad libitum basis and randomly allocated to three groups. Cows were supplemented
with concentrates consisting of a control diet providing a low level (7kg/cow/day) of a standard concentrate supplement
while treatments high starch‐low fat (HSLF) and high starch‐low fat/low starch‐high fat (HSLF‐LSHF) containing high levels
(12.6kg/cow/day) of supplements for cows grazing on pastures. The supplement in treatment HSLF was a glucogenic
concentrate containing high starch‐low fat levels using maize as energy source. The supplements in treatment HSLF‐LSHF
were combinations of a glucogenic concentrate offered for the first 60 Days in milk (DIM) as per treatment HSLF and
followed from 61 DIM by a lipogenic concentrate using wheat bran and calcium (Ca)‐salts of long‐chain fatty acids as
energy sources. At 80±10 DIM, cows were synchronised using an Ovsynch protocol without being inseminated prior to the
repeated non‐invasive visual assessment of changes in ovarian structures. Cows were assessed individually once a day
using an ultrasound scanner until the subsequent oestrus.
Results: Ovarian and follicular dimensions were similar (P>0.05) between treatments. The numbers of follicles within
different follicle size classes were similar (P>0.05), but the total follicle counts were affected (P<0.05) by levels of energy
intake. Through an improved energy balance (EB) status, HSLF and HSLF‐LSHF treatments have probably affected the
hypothalamic‐pituitary‐ovarian axis to improve the folliculogenesis thereafter, compared to the control.
Conclusions: Since the effects of types within high levels of dietary energy sources were similar, probably because of their
isocaloric levels, further research is needed with large numbers of animals per treatment.
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Background: Enteric methane (CH4) is one of the rumen fermentation end‐products being one of the major greenhouse
gasses. Methane production is an indication of animal production efficiency. Predicting CH4 emissions from on‐farm
measurable parameters may help identify factors affecting animal efficiency. This can also prepare the farmer for the
upcoming carbon tax which is due 2021 in South Africa.
Aim: The aim of the study is to develop a practical model for predicting CH4 emissions for dairy cows on cultivated pasture
using energy corrected milk (ECM).
Methodologies: The study was conducted at the Outeniqua Research Farm, George during spring/summer. Fifty four early
lactation Jersey cows were blocked, according to milk yield, days in milk and lactation number into three groups and
randomly allocated to three treatments. Treatments differed by the amount of concentrate fed in the milking parlour, i.e.
being 0, 4 and 8 kg/cow/d. All cows in the three groups strip‐grazed perennial ryegrass as one herd. A 14‐d acclimatisation
period was allowed followed by a 50‐d data collection period. Milk yield was determined daily and milk composition bi‐
weekly. Enteric CH4 was determined over five consecutive days by means of the sulphur hexafluoride tracer gas technique.
Energy corrected milk was estimated using the following equation: ECM = milk yield (kg/d)*((0.384*milk fat %) +
(0.223*milk protein %) + (0.199*milk lactose %) – 0.108)/3.1. Production parameters were incorporated in a stepwise
regression to develop a prediction model.
Results: Milk yield (MY), milk lactose content (ML), milk protein content (MP), milk protein yield (MPY) and milk lactose
yield (MLY) contributed significantly (P<0.05) as X‐values to the CH4/ECM prediction model. The following models were
developed:
1. CH4 per unit of ECM (g/kg) = 29.3 – [65*MLY(kg)] + [63.9*MPY(kg)] (CV 37.9%)
2. CH4per unit of ECM (g/kg) = 67.8 – [0.619*MY(kg)] – [16.09*ML(%)] + [9.58*MP (%)] (CV 40.5%)
Discussion: Milk yield, ML and MLY are negatively correlated to enteric CH4 production, whereas MP and MPY are
positively correlated to enteric methane production. Dry matter intake (DMI) of cows probably contributes significantly
to CH4 production, however for pasture‐based production systems this contribution would be difficult to quantify as
pasture intake is difficult to determine.
Conclusion and recommendations: The second model can be used with higher accuracy to predict CH4 emissions per unit
of ECM, hence daily CH4 production from grazing dairy cows by using readily obtainable milk parameters.

A b s t r a c t n u m b e r | 150

Effects of β‐carotene supplementation on ovarian and glutathione peroxidase
activity following synchronised oestrus in Saanen goats.
D.L.M.Gore1 & K.C. Lehloenya1#
Department of Animal & Wildlife Sciences, University of Pretoria, Hatfield, 0002, South Africa
#
corresponding author: Khoboso.Lehloenya@up.ac.za

β‐carotene is a carotenoid that has been reported to have an antioxidant activity. Antioxidants play beneficial role in
getting rid of free oxygen radicals that may negatively interfere with the normal cell function by causing oxidative stress.
As an antioxidant, β‐carotene is involved in the steroidogenic process for the synthesis of progesterone (P4).

The objective of the current study was to evaluate the effect of supplemental β‐carotene on glutathione peroxidase
activity (GPx), P4 and oestrdiol‐17β concentrations in blood plasma of Saanen goats following oestrous synchronisation
and artificial insemination.

A total of 60 female Saanen goats were divided into two groups: β‐carotene supplemented and non‐supplemented. The
supplemented group were administered β‐carotene 100 mg/goat/day orally for a period of 60 days starting from 4 weeks
before oestrous synchronisation. The blood plasma samples were collected for the analysis of P4, oestradiol‐17β and GPx
activity. The corpus luteum (CL) size was measured 12 days post artificial insemination using a real‐time B‐mode
ultrasound scanner (Aloka, 500 SSD, Japan) equipped with a transrectal 7.5‐MHz linear array probe. The plasma P4 and
oestradiol‐17β concentrations were analysed using progesterone ELISA DE1561 kit and Oestradiol‐17β ELISA DE2693 kit
while GPx activity was analysed using glutathione peroxidase Assay Kit (ab102530). All data were analysed using GLM
procedures of SASAS (version 9.4; 2014, Inc. Cary Institute, North Carolina, USA).

It was found that β‐carotene supplementation had a significant effect on P4 concentration and GPx activity. Higher P4
concentration (8.85±0.41 ng/ml) was observed in the supplemented group compared to non‐supplemented group
(7.49±0.41 ng/ml) 12 days post artificial insemination. The means for the GPx activity at CIDR insertion, 8 h and 48 h post
CIDR withdrawal, and 12 days post AI for supplemented (1.10±0.08, 1.22±0.12, 1.17±0.11 & 1.17±0.08 mU/ml) were
significantly higher than the non‐supplemented (0.70±0.08, 0.68±0.12, 0.59±0.11 & 0.62±0.08 mU/ml) respectively.
However, oestradiol‐17β concentration was not affected by β‐carotene supplementation. The size of CL also was not
affected by β‐carotene supplementation. There was a significantly positive correlation (r=0.70; P<0.01) between the size
of CL and the P4 concentration 12 days post AI in both the groups.

It can be concluded that β‐carotene supplementation during the breeding period may play a beneficial role during embryo
implantation and development as a result of increased P4 concentration and GPx activity.

Keywords: Saanen goats, β‐carotene, progesterone, oestradiol‐17β, enzyme activity, corpus luteum
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This study was designed to evaluate the chemical composition, buffer N solubility, in vitro ruminal N degradation and in
vitro ruminal biological activity of condensed tannins in Acacia erioloba, Acacia nilotica and Ziziphus mucronata leaves
harvested from two sites (Masuthle communal grazing land and Molelwane private farm). Leaves were harvested, dried
at 60°C and milled. The highest crude protein (CP) content was found in leaves of Z. mucronata (177.7 g/kg DM). Leaves
harvested from Masuthle had higher (p < 0.05) soluble phenolics (SPh) (44.6 g TAE/kg DM) compared to those harvested
from Molelwane (29.8 g TAE/kg DM). In Molelwane and Masuthle, leaves of A. nilotica had the higher condensed tannins
(CT) (0.76 AU550/200mg and 0.52 AU550/200mg, respectively) followed by A. erioloba and Z. mucronata, which did not differ (p >
0.05). Nitrogen degradability at 24 h was the same (p > 0.05) for all tree species but not at 12 and 36 h. No linear association
(p > 0.05) was found between buffer‐soluble N and in vitro ruminal N degradability in leaves with high SPh content. The
largest polyethylene glycol (PEG) effect was in leaves of A. nilotica (448%) harvested from Masuthle after 36 h of
incubation. Ziziphus mucronata leaves harvested from Molelwane had the least PEG effect at 48 h. There was no linear
association (p > 0.05) between PEG effect and SPh for all incubation periods but a positive relationship was observed
between PEG effect and condensed tannins content. There was no linear association between solubility index (SI) and in
vitro ruminal N degradability for tannin‐rich leaves. It was concluded that higher browsing pressure in Masuthle communal
rangeland resulted in leaves with higher levels of condensed tannins, which had higher in vitro ruminal biological activity,
compared to those harvested from Molelwane.
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Effects of molasses level and growing conditions on nutritive value and
fermentation quality of Opuntia cladodes silage
K. Mokoboki*, N. Sebola & G. Matlabe
Background: The spineless Opuntia ficus‐indica fruit industry in South Africa has increased in recent years and large
quantities of cladodes are produced as a feed source for livestock. Molasses is a good silage additive, because it is high in
water soluble carbohydrates content and reduced pH and ammonia levels in treated silages.
Aim: The objective of the study was to determine the effect of molasses levels and growing conditions on nutritive value
and fermentation characteristics of Opuntia cladodes silage.
Methodologies: After cutting the cladodes into 20mm square pieces, it was divided into four equal portions for each of
the two varieties under irrigation and dry land for application of the treatments: 0% molasses (T1), 8% molasses (T2), 16%
molasses (T3) and 24% molasses (T4) on DM basis. The following chemical and fermentation parameters were determined:
dry matter, crude protein, acid detergent fibre, neutral detergent fibre, ether extract, pH, lactic acid and water soluble
carbohydrates.
Results: There were significant varietal, growing condition and molasses inclusion level interaction effects (P<0.05) on dry
matter, moisture, crude protein, neutral detergent fibre, acid detergent fibre and fat contents. The inclusion of molasses
(at 8%, 16% and 24%) into different types of prickly pear cladodes resulted in lower dry matter content as compared to
without inclusion (0%) of molasses. Addition of molasses into prickly pear cladodes in this study resulted in lower acid
detergent fibre, neutral detergent fibre and ether extract contents. The higher inclusion levels of molasses for variety
Roedtan in both dry and irrigated lands resulted in a higher crude protein content. Lactic acid content from different
cladode silages in this study varied from 46.5 to 100 g/kg DM.
Discussion: The reason for the lower dry matter content could be the method used for determination of the dry matter
content of different prickly pear cladodes silages. The lower contents of both acid and neutral detergent fibre could result
into increases in digestibility of the silage and dry matter intake. The higher inclusion levels of molasses for variety Roedtan
in both dry and irrigated lands resulted in a higher crude protein content. Ether extract content of different prickly pear
cladode silages for both dry and irrigated lands was low to cause problems during ensiling. The pH values of both varieties
with 24% molasses inclusion and 16% and 0% inclusion level of molasses under dry land were within the recommended
pH values (above 3.5 but less than 5.0) for a good quality and well preserved silage. Molasses increases the water soluble
carbohydrates. Lactic acid content from different cladode silages varied from 46.5 to 100 g/kg DM, and this range was
higher than the 25.9 and 32 g/kg DM from young cladode silages.
Conclusion/Recommendation: There were significant varietal, molasses inclusion level and growing condition effects on
nutritive value and fermentation characteristics of prickly pear cladode silage. Animal performance testing to measure
the digestibility and palatability of these two promising varieties is recommended to evaluate their effectiveness under
practical feeding conditions.
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Proximate and phenolic composition of leaves from Acacia nilotica and Acacia
erioloba tree species
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Leaves of Acacia erioloba and Acacia nilotica tree leaves growing in the North‐West (Mafikeng Campus) were investigated
to explore the proximate composition and phenolic content. The leaves were randomly collected from 5 individual trees
of A. erioloba and 4 individual trees of A. nilotica. Leaves from A. erioloba had a higher (P <0.05) NDF content (528.7 g/kg
DM) compared to A. nilotica (431.8 g/kg DM). Leaves of A. erioloba had a higher (P <0.05) ADF content (429.1 g/kg DM)
compared to A. nilotica (407.9 g/kg DM). Acacia erioloba leaves had lower (P <0.05) ADL content (233.2 g/kg DM) than
leaves of A. nilotica (242.8 g/kg DM). The CP content of A. erioloba leaves (130.6 g/kg DM) was higher (P <0.05) than those
of A. nilotica leaves (108.1 g/kg DM). Acacia nilotica leaves had a higher (P <0.05) soluble phenolics (SPh) content (77.8 g
TAE/kg DM) than those of A. erioloba (72.5 g TAE/kg DM). Acacia nilotica leaves had higher (P < 0.05) condensed tannins
(CT) content (3.3AU g/kg DM) than leaves of A. erioloba (1.2AU g/kg DM). It was concluded that the leaves from both
Acacia leaves have the potential to be used as potential protein source for ruminant animals during periods of feed
shortages and drought conditions. However, leaves from A. nilotica had higher CT content, which could be poisonous
when over‐consumed.
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Background: Silage making helps in that the nutritive fodder becomes available for animals even during the winter period
when there is a shortage of feed supply. This shows the possibility of preserving excess green Napier grass in the form of
silage (Wanyama, 2006). By storing the excess material, farmers can harvest more frequently during the year, whilst
preserving the grass at its most nutritious stage (Anonymous, 2004). The removal of surplus forage (for silage) will ensure
a succession of high quality regrowth for grazing and can be used to prepare an area for the production of foggage (De
Figueiredo, 2000). The silage could supply quality roughages during late winter and early spring periods when the pasture
is low in nutritive value, but high in dry matter (DM) concentration (Rethman, 1983; Tainton, 2000).
Aim: The objective of study was to determine silage quality of Napier (Pennisetum purpureum) fodder irrigated with cattle
bio‐digester slurry.
Methodology: The already established Napier fodder was harvested at Nthabalala Agricultural Co‐operative manually at
about 15 cm above the ground using pruning scissors and the height of the grass ranged between 1.2 to 1.5 metres tall.
There were four carbohydrate additives added at 10% namely molasses, brown sugar, maize meal and control, and each
treatment was replicated four times. About 600 g of the chopped grass materials that were mixed thoroughly with the
additives were ensiled in 1ℓ bottle jars with tight fitting lids to reduce oxygen entry during ensiling and stored for six weeks
at room temperature. Samples were then analysed for DM, crude protein (CP), Acid detergent fibre (ADF), Neutral
detergent fibre (NDF), ash and minerals.
Results: Ensiled Napier fodder with four additives did not differ significantly (P > 0.05) in their physical properties. The
DM, CP, NDF, ADF and ash contents did not differ significantly (P > 0.05) of all the silages. All the silages were of good
quality except the control with a pH value of 6.2 which is a reflection of low quality silage. The minerals were not
significantly different except for Mn in maize that was significantly higher of all the silages. After six weeks of ensiling, the
pH was 3.5 – 4.5.
Discussion: Dry matter increase, ADF and NDF increased with maturity. Dry matter content may vary according to variety,
stage of fodder maturity, soil topography, season, temperature and climatic conditions. Fodder DM content is also an
indicator of its quality (Islam et al., 2009). Significantly, higher DM content of forage crop with application of fermented
bio‐digester slurry was reported by Mikled et al., (1994). The CP content of Napier grass in this study ranged from 110
g/kg DM (bot h bio‐digester slurry and no bio‐digester slurry). Application of additives during ensiling of Napier fodder has
positive results.
Conclusion and recommendation: It was concluded that molasses, brown sugar and maize meal had a positive effect in
the fermentation quality and nutritive value of Napier grass silage. Therefore, high production in fodder yield silage making
by the use of additives must be considered as a key factor for long‐term preservation of the fodder grass.

A b s t r a c t n u m b e r | 155
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Background: Cactus leaves (Cladodes) are a good alternative roughage source for ruminants during winter or drought
periods in some parts of the world. It is a plant that grows easily on the poorest land and is resistant to drought. This plant
needs to be preserved in the form of silage for feeding during drought periods. Ensiling involves the use of additives (e.g.
lactic acid bacterial inoculants, sugarcane molasses, etc) to improve silage fermentation.
Aim (s): The study investigated the efficacy of using liquid whey as silage additive on the ensilability of cactus leaves.
Methodologies: Fresh spineless cactus leaves were harvested at ARC Roodeplaat and brought to ARC Irene for ensiling.
The plant was chopped into 2‐5mm pieces using a butcher‐knife and wilted to achieve >25% dry matter. The material was
then mixed with grounded Lucerne hay and treated as: 1. Low cactus + whey (65% cactus + 30% Lucerne hay + 5% molasses
% 2.5L whey) denoted as LCWW, 2. High cactus + whey ((75% cactus + 20% Lucerne hay + 5% molasses % 2.5L whey)
denoted as HCWW, 3. Low cactus + H20 (65% cactus + 30% Lucerne hay + 5% molasses % 2.5L H20) denoted as LC+H20 and
4. High cactus + H20 ((75% cactus + 20% Lucerne hay + 5% molasses % 2.5L H20) denoted as LC+H20. The mixtures were
compacted in 1.5 L anaerobic jars (6 jars/treatment) and kept in room temperature for 90 days. After 90 days of ensiling,
samples were collected for the determination of pH, dry matter (DM) and were further subjected to an aerobic stability
test that lasted for 5 days.

Results: Increasing the addition of cactus (HCWW and HC+H20) reduced the DM of the silage compared to treatments
with low levels of cactus. In contrast, increasing the addition of cactus reduced silage pH compared to other treatments
(3.9 vs 4.3). However, the aerobic stability of silage was impaired with increased inclusion of cactus compared to low
levels.

Discussions: The reduced silage pH with high cactus (HCWW and HC+H20) treatments is due to low addition of Lucerne
hay, which is known to have a high buffering capacity that negatively affects silage pH. However, the nutritive value of the
silage is poor as indicated by low DM content and possibly low protein content as compared to those treatments that
contain low levels of cactus.

Conclusion/recommendations: The addition of Lucerne hay during the ensiling of cactus leaves improves silage DM
and aerobic stability. Further work to determine the fermentation indices and nutrient intake of the silage by ruminants
is warranted.
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Background: Plant extracts have the potential to modulate rumen microbes and rumen microbial fermentation due to the
presence of secondary metabolites (Busquet et al., 2006; Devant et al., 2007) and may provide an alternative to antibiotics
as feed additives for ruminants. The objectives of the study was to determine total phenolic and condensed tannins
contents of three plant extracts (Vangueria infausta, Peltophorum africanum and Eucalyptus globulus), evaluate their
activity against selected bacteria and establish a relationship between these two biological compounds and the
antibacterial effects of the extracts.
Aim: To assess the total phenolics, condensed tannins and crude protein content in extracts of Vangueria infausta,
Peltophorum africanum and Eucalyptus globulus’ leaves and determine their effects on gram‐ and gram+ bacteria.
Methodologies: Aqueus extracts of V. infausta, P. africanum and E. globulus’ leaves collected from Bushbuckridge in
Mpumalanga Province of South Africa, during mid‐summer were screened for their antibacterial effects against gram‐ and
gram + bacteria. Dried material was soaked pure deionized water and left overnight on a magnetic stirrer (Gerhardt Bonn
Shaker) and filtered through a Machery–Nagel filter paper MN 715, 150 mm. The residue was extracted and the solvent
removed from the solute mixture by reduced pressure (RE200, Bibby Sterilin Ltd. UK) at 70⁰ C. Total phenolics, condensed
tannins and crude protein were determined and extracts were test for their antibacterial activities against clinical bacteria
strains and bacteria isolated from a Holstein using the agar disc diffusion method (Jamine et al., 2007). The gapped BLAST
program (Altschul et al., 1997) was used to identify isolated bacterial strains. Microbial growth was determined by
measuring the diameter of the zone of inhibition of each bacterial strain.
Results: The concentration of condensed tannins was lower (P<0.05) in E. globulus extract compared to P. africanum and
V. infausta extracts. Crude protein content was similar (P>0.05) in all extracts. Total phenolics was greater (P<0.05) in P.
africanum follow by V. infausta. The inhibition zones were greater for gram+ than gram‐ bacteria with all extracts with no
difference in inhibition zone (P>0.05) between extracts for gram+ bacteria, but the inhibition zone of gram‐ bacteria was
smaller (P<0.05) with P. africanum compared to V. infausta and E. globulus.
Discussion: Greater inhibition zone for gram+ bacteria by all extracts suggest a selective effects of the three plant extracts.
This selection of gram+ was more pronounce with P. africanum extract as indicated by smaller zone on gram‐ . This
property may be associated with their greater concentration of total phenolics. This mode of action appears to be similar
to ionophores, which benefit is attributed to their ability to selectively inhibit ruminal gram+ bacteria. However, other
active components may act in combination to determine the antibacterial effect of plant extracts.
Conclusion: Further studies are needed to determine other present biological compounds that may influence the activity
of these extracts.
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Background: Maize is the most preferred forage for silage production, because it is easy to cultivate, has high yield, low
buffering capacity and reasonable amount of water soluble carbohydrates. However, nutrient losses during the ensiling
of maize may be high due to fermentation losses caused by poor sealing of the material that allows ingression of air.
Therefore the permeability of a plastic sealing film to oxygen is important for the ensiling of maize, especially in bunkers.
Aim: The aim of the present study was to compare the effect of two sealing films: (i Standard Polyethylene and ii) new
improved orange oxygen barrier sealing film (silostop) on whole crop maize fermentation.
Methodologies: Whole crop maize was harvested, chopped, filled and compacted in the bunker using tractors. The
treatments were: i) standard polyethylene (control) and ii) orange oxygen barrier (Silostop, Bruno Rimini, UK), which were
used in a 20 m long bunker that was divided into 8 blocks (4 replicates per treatment). Triplicate samples per block were
collected on day 0 and analysed for chemical composition while those of day 180 were analysed for chemical composition
and fermentation characteristics.
Results: The dry matter, energy and crude protein were not affected by the treatment. Silostop had lower pH and higher
lactic acid (LA) content compared to control. Higher content of water‐soluble carbohydrates (WSC) and lower fibre
fractions (NDF and ADF) were obtained in the silage covered with silostop compared to that of the control.
Discussion: After 180 days post ensiling, no visible moulds were observed in silage covered with silostop while they were
visible on the control silage. The lack of visible moulds, reduced silage pH and increased LA in silage covered with silostop
indicates improved silage fermentation. The reduced nutrient fibre led to increase WSC content which might improve
nutrient intake of the silostop silage when fed to animals.
Conclusion/ Recommendation: Though the differences were small in comparison with control, silostop film can be
beneficial to farmers who produce silage from maize. Further work to determine the aerobic stability of the silage and
nutrient intake by ruminants is needed.

A b s t r a c t n u m b e r | 158

Prediction of the chemical composition of milled and whole lupin seeds with
near infrared reflectance (NIR) spectroscopy
E. Swart1,3, T.S. Brand1,2# & M. Lehmann‐Maritz3
1

Directorate: Animal Sciences, Department of Agriculture, Western Cape Government, Private Bag X1, Elsenburg, 7607
2
Department of Animal Sciences, Stellenbosch University, Private Bag X1, Matieland, 7602
3
Agricultural Management, School of Natural Resource Management, Nelson Mandela Metropolitan University, George Campus,
6530
#Corresponding author: tersb@elsenburg.com

Background: Lupins are the harvested legume seeds of species from the Lupinus genus, family Fabaceae, and are known
as a rich source of protein which has been used in human and animal nutrition. The major cultivated species of lupins are:
L. angustifolius (narrow‐leafed sweet lupin), L. albus (white or albus lupin) and L. luteus (yellow lupin), where L.
angustifolius dominates world lupin production. Lupins play an important role as an alternative break crop, with
approximately 17 000 ha lupins being currently cultivated in the Western Cape winter rainfall area. Conventional analytical
methods of oil seeds are often time consuming, labour intensive and expensive. Unlike most conventional analytical
methods, near infrared reflectance (NIR) spectroscopy is a rapid, non‐destructive technique, which requires little or no
sample preparation, does not use chemicals, or generate chemical wastes which requires disposal.
Aim: Investigate the potential of NIR spectroscopy to perform an easy and rapid estimation of dry matter (DM), ash, crude
protein (CP), crude fibre (CF) and oil content in milled and whole lupin seeds.
Methodologies: Lupin samples, from different cultivars produced at different localities in the Western Cape region of
South Africa, were collected. A total of 160 samples were used to develop NIR spectroscopy calibrations for milled lupin
seeds and 49 to develop calibrations for whole lupin seeds. All samples were analysed by traditional wet chemistry
techniques for DM, ash, CP, CF and oil content, and were subsequently scanned on a NIR spectroscopy model Perten
DA7200. Calibration equations for the different chemical components were developed for each nutrient in both milled
and whole seeds. Calibration equations were evaluated through external validation.
Results: The coefficient of determination in calibration (r2cal) values were 0.93 for DM, 0.71 for ash, 0.94 for CP, 0.76 for
CF and 0.89 for oil content in milled lupin seeds. The corresponding values for the chemical components in whole lupin
seeds were 0.90 for DM, 0.73 for ash, 0.96 for CP, 0.82 for CF and 0.78 for oil content. NIR spectroscopy equations showed
ratio of performance to deviation (RPD) values of 1.39 to 2.52 for milled lupin seeds and 1.65 to 4.76 in whole lupin seeds
that were indicative of equations suitable for screening.
Discussion: The results showed that NIR spectroscopy is a reliable and accurate technique to estimate certain constituents
in lupin whole seeds and milled lupin seeds. It can be concluded that the values for DM, ash, CP, CF, and oil content in
whole lupin seeds showed relatively higher r2, lower SEP and higher RPD than milled lupin seeds. According to these
results, there is no need to grind the seeds to scan the meal; similarly accurate results were obtained by analysing whole
seeds.
Conclusions/ recommendations: Screening of whole lupin seeds by NIR spectroscopy represents a rapid, simple and cost
effective alternative that may be convenient for users who need to analyse a large number of samples with no sample
preparation.
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Background: The in vitro cultivation of mammalian ova is a very important tool to study early embryogenesis and
environments in which the early embryo can undergo a number of divisions to form a blastocyst. When mammalian cells
are placed in culture condition they grow rapidly, often at a rate substantially exceeding that in the intact animal.
Aims: The aims of the study were to in vitro fertilize mouse oocytes and culture the resulting murine zygote into two
different incubators (bi‐gas incubator and in the vagina of a doe). Furthermore, also to compare the in vitro development
of murine embryos until the blastocyst stages in TCM‐199 and Ham’s F10 culture media.
Methodology: The sperm and oocytes of a F1 generation (Balb C x C57) were fertilized with Ham’s F10 and TCM‐199 inside
semen straws and in micro drops in petri dishes. The embryos were cultured inside a semen straw and micro drops in petri
dishes of two different culture media (TCM–199 and Ham’s F10) and two incubation methods (bi‐gas incubator and vagina
of a doe). The blastomeres of the blastocyst‐stage were stained using Hoechst 33528 solution during cell count.
Results: The obtained results showed that there was no statistical difference between the media, receptacles and
incubators. The overall fertilization percentage was 94 to 99 %. The semen straw with Ham’s F10 cultured in the bi‐gas
incubator had the highest percentage (80.5 %) reaching the blastocyst‐stage embryo. The lowest percentage (60 %) of
murine embryos reached the blastocyst‐stage were from those cultured inside the semen straws and incubated in the
vagina. However, there was no significant different between the media and the receptacles. The embryos blocked at the
8 ‐ cell stage and morula had recorded the lowest percentages on both different culture media and incubation methods
as compared to the other embryo developmental stages (p > 0.05). The overall mean number of cells within the blastocyst‐
stage embryos ranged from 85±9 to 90±9 cells in all receptacles and different incubators.
Discussion: The high rate of fertilization and high percent of embryos reaching the blastocyst stage agrees with other
studies. The average blastomere number of early blastocysts increased and showed the ability to grow in vitro, which was
also similar to the results found in other studies.
Conclusion and recommendations: The in vitro fertilization and culturing of the murine embryos have been found to be
effective in short length of a French semen straws incubated in the bi‐gas incubator and also in the vagina. The vagina can
therefore, be used as an alternative incubation method of fertilizing oocytes and culturing murine embryos as in a semen
straw. Further research should be conducted to test oocytes fertilization from different species while using vagina as
alternative incubator during in vitro fertilization and culturing of the zygotes.
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Background: About two‐thirds of women globally represent livestock keepers and are living in rural areas. Their
involvement in livestock management in Africa is very common and women are the main driving force in feeding the
world. Several studies have shown that women provide labour in different farming operations and they participate in
household activities which includes preparing food, cleaning home and raising of children.
Aim (‐S): This study analyses the roles of women in practising and sustaining livestock production under small‐scale
production systems.
Methodologies: Between July 2009 and August 2010 five communities under two district municipality, Amathole and Chris
Hani, were randomly selected to participate in the study. Data was obtained through the use of semi‐structured
questionnaires. A total of 40 respondents (women) were interviewed and they provided information on livestock
ownership, sources of foundation stock, and participation in livestock management activities.Before any data collection
commenced, the farmers were informed of the purpose of the study and were guaranteed that their involvement was
voluntary and would be kept confidential.
Results: More than 60% of women were married and approximately 42.5% of the older women were older than 60 years
and had basic education (45%). Most of these farmers (62.5%) inherited foundation stock but 22.5% and 15% were
obtained from bride price and bought from the neighbouring farmers respectively. The results also revealed that women
participation was maximum in caring of sick animals (80.6%) under health care activity. This was followed by cleaning of
shelters (66.7%) in management activity while the proportion in selling of animal products (50.9%) and live animals (40.1%)
were more or less the same in marketing activity. In addition, they were actively involved in feeding of animals (36.4%),
watering of animals (31%), purchasing feed (27.1%) and milking of animals (25.6%). Herding of animals to grazing and
cleaning of feeding troughs were the least activities performed.
Discussion: These findings are in consistent with other studies in that women play an important role in livestock
production but their contribution remains unrecognized. Although women play a pivotal role in livestock management
practices in rural areas of the province, it was found that they need approval from their husbands for decision making.
Conclusion/recommendations: Recognition of women’s role and contribution to agricultural development in particular
by planners and decision makers would help to enhance the status of women and increase food security at household and
national level. However, in the rural areas of the Eastern Cape, women are playing a leading role in the livestock sector
especially with regard to poultry and sheep farming.

A b s t r a c t n u m b e r | 161

Comparison of two different media and assisted hatching techniques on the
embryo hatching percentage using mouse as the model
N.C. Negota1, D.M. Barry1, T.L. Nedambale1, 2, 4#, M.L. Mphaphathi3, 4& L.P. Nethenzheni1
1

Department of Animal science, Reproduction and physiology, CEAAR, School of Agriculture, University of Venda, Private Bag X5050,
Thohoyandou 0950, Limpopo province, South Africa; 2Department of Animal Science, Tshwane University of Technology, Private bag
X680, Pretoria, 0001, South Africa; 3Germplasm Conservation & Reproductive Biotechnology, Agricultural Research Council, Animal
Production Institute, Private bag X2, Irene, South Africa; 4Department of Animal, Wildlife and Grassland Sciences, University of the
Free State, Bloemfontein, 9300, South Africa
#
corresponding author: nedambale@tut.ac.za

Back ground: Assisted hatching is used as a technique to assist in the final expulsion of the embryo from the zona pellucida
before it begins to implant. Mechanical, chemical, enzymatic thinning and laser assisted techniques have been used
previously including using different media. However, there is still lack of information and its application in livestock.
Aim: The objective of this study was to determine the effect of four assisted hatching techniques in two different media
(Hams F10 and TCM‐199) on hatching percentage using murine embryos as a model.
Methodologies: The C57/b‐black breed and Balb/c‐white breed was raised until maturity and bred naturally to produce
F1 generation. The light in the breeding house was controlled and the mice were fed ad libitum. Superovulation was done
using both equine chorionic gonadotropins and human chorionic gonadotropins. The F1 generation was used for collection
of the blastocyst stage embryos that were used for assisted hatching techniques at 6 weeks of age. The diameter of the
zona pellucida was measured before and after assisted hatching was performed using the micromanipulator microscope.
The blastomeres of hatched blastocyst embryos were counted after hatching by fluorescent staining. The general linear
model of Minitab version 17 was used to analyze the data.
Results: The results obtained from the study indicate that, the number of embryos per drop has got the significant effect
on the hatchability, with higher hatchability at a grouping of 3 embryos per drop (87%) and slightly decrease in the
grouping of 4 embryos per drop (78%). The TCM‐199 found yielding 87% (3‐embryos per drop) than the Hams‐F10 yielding
77% (3‐embryos per drop) (p < 0.05). Zonal size before and after hatching was significantly different. However, amongst
the assisted hatching techniques, laser was found yielding 85.4% (3‐embryos per drop) (p < 0.05) better results as
compared to mechanical 79.13% (3‐ embryos per drop), enzymatic 73.54% (3‐embryos per drop) and chemical 69.36% (3‐
embryos per drop). The number of cells after staining ranged from 69.34 to 83.44% and did not show any variations (p <
0.05) amongst techniques and culturing media.
Discussion: Results of the study align with the other studies more especially when it comes to its interactions. Laser was
simple and best technique while TCM‐199 stands to be a good culturing medium.
Conclusion/recommendation: Assisted hatching plays significant role in the hatchability of blastocyst stage embryos and
the clear uncontaminated free culturing medium. Furthermore, other studies are need to be done based on the cell
numbers per each stage of blastocyst.
Acknowledge: The author would like to thanks Centre of Excellence in Animal Assisted Reproduction. This study was
supported by grants from National Research Foundation and University of Venda Research.
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Background: In the Eastern Cape Province, South Africa, ticks and tick‐borne diseases and their control are considered a
major challenge for most small scale cattle farmers. In addition to the threat of infestation by indigenous ticks and the
diseases they transmit, cattle in several countries on the African continent are put at risk by the introduction and spread
of the Pantropical blue tick, Rhipicephalus microplus.
Aim (‐s): The aim of the study was to establish to what extent the native tick species R. decoloratus had been displaced by
the invasive introduced tick, R. microplus at two communally grazed areas in the Eastern Cape Province of South Africa.
Methodologies: Adult ticks were collected monthly at Majali and Ncerha communal areas from February 2010 until
January 2012 from 5 healthy, approximately 2 year‐old cattle that had visible tick infestations. However, the 5 animals
varied from month to month due to the nature of the communal grazing set up. Ticks were collected mainly from one side
of the animal, including half the head and one ear, but also from the whole of the upper perineum and tail brush. In
addition, questing ticks were collected by dragging flannel strips over the vegetation. Ten replicate 100m long drags,
approximately 50m apart, were performed monthly for a period of 12 months (February 2011 – January 2012) at both
localities. All ticks were stored in 70 % ethanol in internally labeled vials for later identification and counting.
Results: Significantly more adult R. decoloratus (W = 35.5, P<0.01) were collected per month from cattle at Ncerha than
at Majali, whereas significantly more adult R. microplus were collected per month from cattle at Majali than at Ncerha
(Wilcoxon sign rank test, W = 42.0, P<0.01). In addition, more R. microplus than R. decoloratus were collected from cattle
at both Ncerha (W = 10.0, P<0.001) and Majali (W = 2.0, P<0.001). During the identification of ticks in the individual drag
samples, larvae that exhibited characters intermediate between the two species were observed and grouped as R.
(Boophilus) species. There was no significant difference between the numbers of R. (Boophilus) spp. larvae collected at
the two sites (P=0.209).
Discussion: The findings are consistent with other surveys, that, R. microplus is in the process of superseding R. decoloratus
in the region. However, a large number of R. (Boophilus) spp. larvae displayed features characteristic of both species and
could represent hybrids between the two species. No adult hybrids exhibiting taxonomic features of both species were,
however, collected.
Conclusion/recommendations: The spread of R. microplus in South Africa has in several instances been accompanied by
outbreaks of Asiatic redwater and such outbreaks are likely to increase as the tick expands its distribution range. Updated
tick surveys need to be conducted to cater for the population dynamics of ticks on and off host. However, these
observations highlight the importance of further research.
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Preliminary results on the use of insects meals in ruminant nutrition
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Background: Protein resources in ruminant diets such as fishmeal is often limited in supply and therefore has become
more expensive. Insects such as larvae of different fly species are now more frequently studied and considered as an
affordable protein source which could be used as an alternative animal sourced protein in different animal species diets.
Aim: The objective of this study was to determine the nutrient value and obtain the rumen degradable potential of
different fly larvae and pre‐pupae treatments.
Materials and methods: The species used in this trial were Hermetia illucens, known as the black soldier fly (BSF), and
Chrysomya chloropyga, better known as the copper‐bottom blowfly (CC). The pre‐pupae of BSF has a blackish exoskeleton
made up of chitin and were therefore name as BSF B whereas the larvae were white and therefore named as BSF W.
Furthermore, BSF B and BSF W had full fat (ff) treatments and defatted (df) treatments. Thus, there were four treatments
for the BSF species. There were only one full fat treatment for the CC. The five treatments were titled as follow:
1. BSF B ff – black soldier fly pre‐pupae, full fat.
2. BSF W ff – black soldier fly larvae, full fat.
3. CC ff – Chrysomya chloropyga, full fat.
4. BSF B df – black soldier fly pre‐pupae, defatted.
5. BSF W df – black soldier fly larvae, defatted.
Firstly the different meal treatments were taken to the laboratory in the animal sciences building of Stellenbosch
University to be analyzed. Analysis showed that larvae and pre‐pupae meal are a good source of protein, amino acids and
calcium.Thereafter two trials were done to determine the effective degradability (Deff) of the different larvae and pre‐
pupae meals. The trials were done over a 48 hours incubation period with removal intervals at 0, 2, 4, 8, 16, 24 and 48
hours. In the first trial the effective degradability and rumen undegradable protein (RUP) fraction were determined
through an in vitro digestibility trial.
Results: The CC ff had the highest Deff (lowest RUP) value of all treatments. The two defatted treatments (BSF B df and BSF
W df) had higher Deff values than the full fat treatments of the same species. It was concluded with statistical analysis that
the fat content of the larvae and pre‐pupae meals were negatively correlated with degradability. The second trial was a
repeat of the first trial but this time the digestibility was determined with an in sacco digestibility trial. The degradability
in the in sacco trial were higher than the results of the in vitro trial for all five treatments. Again, CC ff had the highest Deff.
The defatted treatments had once again higher Deff value than the full fat treatments of the same species.
Conclusion: A final conclusion was made that the fat content of the fly larvae and pre‐pupae meal has a great influence of
degradability of the meal. It was suggested that further studied had to be conducted in attempt to defat larvae and pre‐
pupae meal more effectively and also to put these meals through different processing methods in attempt to increase the
RUP value of the meal. Thereafter, larvae and pre‐pupae meal can be considered in trials to investigate the meal as an
alternative and replacement for fishmeal.
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Determination of nutrient requirements and development of diets for the mass
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Background: The sterile insect technique is an integrated, natural pest management system used for the control of various
pest species. The production of these sterile insects represent a large intensive animal production unit consisting of
breeders, hatchery and grow out facilities similar to that observed in intensive poultry and pig production systems. The
nutrition of these insects are of utmost importance since over and undersupply of nutrients have the same detrimental
effect in production as it does in domesticated animals. The XSIT production facility in Citrusdal currently mixes 60 t of
feed per month and produces 100 X 106 sterile moths per month for release in citrus orchards. This study reported here
follows a pilot study testing processing and viability of diets and ingredients for commercial use in the production facility.
A study was thus conducted to compare the production parameters of the moths on current diet with that of four
published diets and then further with newly formulated diets. These studies indicated that cooking diets using a 1000W
microwave for 8 minutes at 30% moisture was optimal for all diets.
Aim: The aim of this study was to determine nutrient requirements of mass reared false coddling moths (FCM) and to
develop diets for the mass rearing of FCM using established and novel raw materials
Methodologies: Nutrient composition of published diets were calculated (Bot 1965, Huber 1981, Guennelon et al. 1981,
Moore 2013). Three further techniques were used for established nutrient composition. Firstly the minimum value for
each nutrient from the four published feeds were used, secondly the comparative slaughter techniques, based on the
composition of the fifth instar larvae, was used and thirdly the composition of the natural feed of the animal i.e. oranges
were used. Diets were formulated using the current XSIT raw materials (milk powder, canola oil, maize meal, brewer’s
yeast, wheat germ and nipagin). From these diets the best performers were determined and the nutrient composition
used as the nutrient requirements of the animals. Three further diets were formulated based by using novel raw materials
and production parameters compared again. Diets were cooked as determined to be optimal by pilot studies. Each diet
was replicated 6 times using console jars inoculated with 1000 eggs and 250g of feed. Larvae were sampled on day 12.
The yield was compared to that was obtained by the diet currently used at XSIT.
Results: Data were analysed by means of Analysis of Variance using XLSTAT. Production parameters were similar between
initial diets with the exception of the orange diet which were significantly poorer and the minimum specification diets
being significantly better. In order to increase efficiency and decrease cost the follow up trial with novel raw materials
were done and these diets performed better than the diets formulated with the initial raw materials. Diets (D1 and D2)
formulated according to the minimum specifications using novel raw materials produced highly significantly (P<0.001), D1
(911 ± 40) and D2 (830 ± 40), more larvae than the control (428 ± 40). Formulation cost of the diets were R8.04/kg (D1)
and R8.23/kg (D2) respectively, compared to that of R8.55/kg for the control diet. Mortalities were not influenced (P>0.05)
by treatment. When comparing cost to produce a single larvae the newly formulated diets were highly significantly
(P<0.001) cheaper than C.
Discussion: Costs of mixing diets can significantly be reduced by formulating diets according to the minimum nutrient
levels of the four previously published diets. By including soya bean meal and bran as alternative raw materials costs can
be cut further. XSIT currently mix 60 tons of feed and produce roughly 100 000 000 larvae per month. The use of the
minimum specification diet using novel raw materials could result in an annual saving of R 3 480 000 compared with the
current status.
Conclusions: Previously published feeds malnourished the animals in question. Further research could cut down on cost
of feed and increase production efficiency as it was determined that alternative raw materials can be used to formulate
the diet of the false codling moth.
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Background: Current protein sources are expensive and unsustainable and there is an urgent need for an alternative
protein source to be used in animal feed. Bioconversion is a nutrient cycling process that can reduce agricultural, industrial
and household waste and produce useful materials such as protein that can be fed to livestock.
Aim(‐s): This study assessed the potential for protein production and waste reduction of Chrysomya megacephala, C.
cholorpyga, C. putoria and Lucilia sericata (Calliphoridae) on swine manure and abattoir waste.
Methodologies: The waste product was collected in three different batches and 100 eggs, 50 eggs or 25 eggs were placed
on 100 g of the waste product, with five replicates from each batch that were run simultaneously for each species and
each egg density. Each replicate was maintained at 28°C in an incubator. Five larvae were randomly selected, weighed
and returned to the waste product every 12 hours for the duration of the experiment until the larvae onset of wandering.
Time to onset of wandering was recorded and all larvae were removed from the waste, weighed and counted to determine
mortality. Mean time to onset of wandering and mass at onset of wandering was compared across species and densities
using an ANOVA in Statista and proportion of survival at onset of wandering was compared across species and densities
with a logistical regression in Statistica.
Results: Results for species grown on swine manure are presented. There were differences in mean onset of wandering
between species (ANOVA: F3 = 5.78, p=0.001) and between different densities (ANOVA: F2= 1.59, p = 0.0207). Chrysomya
putoria and C. megacephala had an average time of onset to wandering of 70 ± 5 and 80 ± 5 hours respectively, L. sericata
and C. chloropyga had an average time of onset of wandering of 75 ± 10 and 75 ± 12 hours respectively. There were
differences in mass at onset of wandering between species (ANOVA: F3 = 74.82, p=0.000) and between different densities
(ANOVA: F2= 12.91, p = 0.000). Overall, C. putoria and C. megacephala had an average mass at onset to wandering of 40
± 8 and 38 ± 6 mg respectively, L. sericata and C. chloropyga had an average mass at onset of wandering of 20 ± 8 and 22
± 7 mg respectively. There were differences in proportion of survival at onset of wandering between species (Logistic
Regression: χ2 = 1854.4, df= 3, p=0.000) and between different densities (: χ2 = 32.6, df= 2, p=0.000). Overall, C. putoria
and C. megacephala had an average proportion of survival at onset to wandering of 0.70 ± 0.15 and 0.80 ± 0.2 respectively,
L. sericata and C. chloropyga had an average proportion of survival at onset of wandering of 0.24 ± 0.18 and 0.58 ± 0.10
respectively. Results for species grown on abattoir waste will be discussed.
Discussion: Chrysomya putoria, followed by C. megacephala had the time to onset of wandering with the lowest variation,
the highest mass at onset of wandering and the highest proportion of survival. Chrysomya chloropyga and L. sericata had
large variation in time to onset of wandering, low mass at onset of wandering and the lowest proportion of survival.
Conclusion: Chrysomya putoria, followed by C. megacephala were most suitable for bioconversion of swine manure,
whereas Chrysomya chloropyga, followed by Lucilia sericata, were least suitable.
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Background: Vitamin E is an essential trace mineral that is implicated in an assortment of biochemical and physiologic
processes. Both deficiency and excess of vitamin E has been associated with some problems, including growth
performance.
Aim: The aim of the study was to evaluate the effect of supplementing α‐tocopherol ingredient at varying inclusion levels
on the growth performance of Windsnyer boars.
Methodologies: Twenty Windsnyer boars, average body weight of 14.8 kg at the age of 3 months, were penned
individually, until they reached maturity at 5 months of age and weighing an average of 40kg. Four treatments were used
and five boars were assigned to each treatment. The treatment consisted of T1 (0 IU), T2 (40 IU), T3 (70 IU) and T4 (90 IU).
Boars were fed 1.5kg per day and water was provided ad libitum. Boars were weighed weekly and feed intake was
estimated from feed offered less refusals.
Results: The priority at the beginning of the experiment was to create homogenous groups as far as weight was concerned.
Therefore the average initial weight was 19kg. The final average weight, at day 91, was not significantly different in the
four groups: (31.40±1.75) T1, (32.70±1.75) T2, (31.20±1.75) T3 and (33.32±1.75) T4 (P>0.05). The level of vitamin E had no
effect on average daily feed intake, feed conversion ratio, and average daily gain.
Discussion: Increasing the level of vitamin E in diets had no impact on the growth parameters. The lack of impact on
growth parameters does not mean that there were no effects of vitamin E at the physiological level. Vitamin E in the
premix is sufficient enough to meet the growth requirement for Windsnyer boars
Conclusion/Recommendation: Based on the results of this study there was no effect of vitamin E on growth parameters.
Therefore it is recommended vitamin E level that is in the feed premix is suitable for growth performance.
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Background: Improving the qualitative and quantitative analysis of boar semen samples to estimate fertility potential of
males is critical for successful breeding programs. Although much progress has been made in what?, the ability to predict
the fertility of semen with traditional laboratory tests is still limited, mainly due to the complexity of the sperm
morphological damage and their fertilization potential. This sentence does not make sense, rephrase.
Aim: The aim of the study was to determine the relationship correlation? between sperm morphological traits and field
fertility following artificial insemination (AI).
Methodologies: Ejaculates were collected from three boars using the gloved hand technique. The semen was extended
with a commercial extender repetition already mentioned in previous sentence and the AI dose used contained 3×109
sperm/mL. Aliquots give volume in brackets of diluted semen how diluted and dilution medium? were assessed for sperm
viability (Synthetic Binding CD‐14 (SYBR+)/Propidium Iodide (PI‐) and sperm morphology (Eosin Nigrosin).this needs to be
rephrased to be more descriptive of evaluation A total of 73 multiparous sows were inseminated with extended semen
sample poor structure, rephrase. Data recorded to determine correlation between AI outcome and sperm quality? The
PROC UNIVARIATE of the statistical package of SAS (SAS 9.3, Inst. Inc., Cary, NC) was used in the descriptive analyses of
the data.
Results: Sperm viability and normal sperm morphology were 75.6±10.6% and 54.2±11.6%, respectively. Of all the
morphological sperm abnormalities observed, the most prevalent were proximal (7.6±3.3%) and distal (10.7±5.1%)
cytoplasmic droplets, midpiece abnormalities (2.6±2.6%), bent tail (4.2±2.0%) and head abnormalities (1.6±2.3%). A
negative correlation was observed between normal sperm morphology and sperm viability (r= ‐0.03). However, there was
a positive correlation between normal sperm morphology and conception rate (r= 0.16) and farrowing rate (r= 0.18),
although relatively low. Additionally, a positive but low relationship was observed between normal sperm morphology
and litter size (r= 0.17) and total number born alive (r= 0.15).
Discussion: These findings are in agreement with other studies whereby boar fertility may be predicted by normal sperm.
Conclusions and recommendations: Boar sperm viability and morphology fulfilled the minimum requirements commonly
used in AI. Normal sperm morphology showed a potential to predict the fertilising ability of boar ejaculates, although
relatively low.
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Background: Testosterone is an androgen produced in the testes that stimulates protein synthesis and reduces protein
degradation. A follicle stimulating hormones is responsible for the initiation of spermatogenesis and it plays a role with
testosterone inhibits Luteinizing Hormones and Follicle Stimulate Hormones secretion from the pituitary.
Aim: The aim of the study is to assess the effects of different protein inclusion levels on male sex hormones in Kolbroek
boars.
Methodologies: A total of 14 Kolbroek boars aged 5 months were used in this study. Boars were randomly allocated to
three different protein inclusions comprising of 10 (n=5), 13 (n=4) and 16% (n=5) crude protein. The boars were fed
individually 1.5 kg per day. At the age of 5‐ 8 months, blood was collected from the ear vein monthly using 19‐ gauge
needles for hormonal analysis. Blood samples were then centrifuged at 1500 x g for 10 min and serum decanted and
stored at ‐ 20°C until further analyses with a RIA kit. Testosterone, FSH, LH, Trenbolone and Progesterone hormones were
tested.
Results: There was no significant difference between protein levels on, progesterone, FSH, LH in Kolbroek boars. The
results showed testosterone only differed at 7 month of age in Kolbroek boars. The results indicated that FSH declined at
7 and 8 months of the experiment in 10, 13 and 16% protein diet of Kolbroek boars. The levels of testosterone started to
increase at 6 months of age until 8 months age in all treatment. Testosterone levels of Kolbroek boars increased with age,
irrespectively of different protein levels.
Discussion: The results agree with the other studies at 2 months and 24 days, testosterone levels increased rapidly until
the end of the trial at 5 months. The results agree with the other studies reported that testosterone and LH concentrations
were not affected by protein levels in Large White pigs. However, other studies reported that testosterone starts at 4‐6
months and increased through 1 months and 26 days of age.
Conclusion/recommendations: In conclusion, the dietary crude protein levels did not have any significant effects on the
testosterone, FSH and LH, trenbolone and progesterone of Kolbroek boars. It is recommended that diets that contain 10%
CP can be used in Kolbroek boars without any adverse effects on reproduction.
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Background: Seminal plasma proteins, such as osteopontin (OPN), have been reported to be potential markers for fertility
in Holstein bull semen. In a South African indigenous pig breed, the Kolbroek and in an exotic breed, the Large White, little
is known about the potential of osteopontin as a fertility marker. What is the value for industry to find this out?
Aim (‐s): The aim of the study was to determine whether OPN occurs in Kolbroek and Large White boar semen samples,
and whether the type of cryodiluent used for cryopreservation affects the OPN level what is the need to know this? Also,
to assess the relationship between OPN levels and semen total motility (TM) of both breeds during preservation which
preservation‐long or short. Rephrase to indicate this..
Methodologies: Semen was collected from three highly fertile Kolbroek and Large White boars how many Large White
boars used?using the gloved hand technique. The collected semen was first assessed not semen but sperm are assessed,
rephrase for motility using a computer aided sperm class analyser (CASA) program (which one?) and then extended with
Kobidil, Citrate, BTS and Tris‐based extenders for 0, 3, 24 and 48 hours did it take you this long to extend? rephrase. The
extended semen was subjected to dot blot analysis using the OPN‐specific antibodies and CASA after 0, 3, 24 and 48 hours
see earlier comments in this regard. Semen sample can be subjected to analysis, and rephrase time intervals. Data was
analysed using ANOVA at p≥0.05??? really? Which program used?.
Results: Raw semen samples from both Kolbroek and Large White semen contained OPN with 98±1.2% and 96±1.8% total
motility, respectively was the protein motile? Rephrase!. Using the aid of the gene‐tool software, the OPN levels did not
differ in Kolbroek and Large White raw semen first mention of this?. For extended Kolbroek semen, both Kobidil and BTS
extenders showed a three‐fold and two‐fold increase in OPN how on earth is this possible? Check your results, and
rephrase., respectively, after 3 hours, followed by a decline, while Large White boar semen showed a fifteen‐fold increase
after 24 hours with BTS only, at TM what is TM? of 65±6.9%. Citrate‐based extender had progressive decline in OPN levels
from 0 hours to 48 hours with TM of about 20±6.3 % after 48 hours in both breeds how can the citrate buffer contain
seminal plasma proteins? Rephrase – what do you want to say?. Tris extended Large White semen revealed a progressive
increase by two‐fold in OPN levels until 48 hours where the TM was low (5±2.5%). In addition, Kolbroek semen OPN levels
increased progressively six‐fold after 48 hours and TM at 60±11%.
Discussion: OPN is present in both Kolbroek and Large White boar semen. Motility, extender used and period of
preservation do not influence OPN levels in both Kolbroek and Large White boar semen. How does this compare to other
species? Some of the information presented in Results section needs to be in discussion.
Conclusion and recommendations: OPN cannot be used as a fertility marker in pigs. More studies are required to
investigate the role of OPN in pig reproduction.
General comments:
The entire abstract needs to be rewritten. There is also concerns about the study design, and the poorly prepared abstract
and in particular the methodologies makes it extremely difficult to assess the quality of the work.
It is also evident that the relationship between absence or presence of seminal plasma, and hence the absence or presence
of OPN, and sperm motility pre and/or post‐thaw, is not understood. Please clear this up, and the if needed put it into
context with results.
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Background: Smallholder pig enterprises play a critical role in the economies of many communities in South Africa, and in
certain cases largely provide some type of income and the much needed protein for households. The main challenge of
these production systems is that, in a typical low‐input system low output system, there is a tendency to cross/breed
indigenous pig with exotic/commercial pig such as Large Whites, with the intention to improve the growth performance
of such pigs.
Aim (‐s): In this paper, the effect of genotype and sex on the growth performance of indigenous pigs (n=40) and their
crosses with Large Whites (n=40) are compared and presented.
Methodologies: The indigenous pigs and their crosses were fed a diet formulated to be lower than the requirements of
exotic fast growing pigs premised on the fact that they have low nutrient requirements. Both the indigenous pigs and their
crosses received a similar diet of 14% crude protein and 14MJ/kg DE, throughout the trial. Weekly feed intake was
recorded and live weight body weight was recorded for the determination of average daily gain (ADG), average daily feed
intake (ADFI) and the number of days to achieve market weight (TS).
Results: The crosses had a higher ADG (P<0.05) than the indigenous growers with 1.192±0.042 g and 0.860±0.041g for the
gilts and 1.196±0.039 g and 0.962±0.43 g for the boars. However there were no significant differences between the
genders, and the interaction between sex*genotype (S*G) did not yield any differences for ADG and ADFI for the period
of the study. Once again the crosses had a higher (P<0.05) ADFI of 1.645±0.032g and 1.541±0.031g; 1.639±0.029 g and
1.521±0.031 g for gilts and boars respectively. Despite the crosses having a higher ADG and ADFI than the indigenous
genotype, sex and S*G interaction did not have an effect on the TS 53.12±2.6 and 47.47±2.7 days.
Discussion: The findings are that ADG and ADFI was higher in crosses than in the indigenous, which is in agreement with
literature on the effect of crossbreeding. It suggests that the growth performance of indigenous pigs in smallholder
settings could be marginally improved by crossing with exotic genotype, this could translate to improved income for
smallholder pig farmers.
Conclusion/recommendations: With improved performance of crosses more research is required on the designing of
proper cross breeding program to aid in improved performance and ensure that indigenous lines are not lost.
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Background: The Avocado (Persea americana) plant belongs to the family of Lauraceae and Perseal genus. It bears highly
nutritious fruits and has been cultivated in the tropical and subtropical regions. Persea americana is an avocado cultivar
that has been cross‐bred between the Guatemalan and Mexican groups and has been widely produced in South Africa.
Avocado trees has been cultivated in Limpopo Province (53%), Mpumalanga (37%), and Kwa‐Zulu Natal (9%) and the fruit
is mostly used for human consumption. Occasionally there is surplus on the market. There is a quest to find alternative
feed resources for pigs and avocado meal (AOC) is a potential ingredient.
Aim of the study: To determine the nutritive value of avocado oil cake as a potential dietary supplement for growing pigs.
Methodology: Seven kilograms of AOC was collected from Westfalia oil factory (Tzaneen, Limpopo Province) and Da Gama
oil factory (Nelspruit, Mpumalanga Province) and brought to ARC‐Irene for nutrient analyses. The analyses include dry
matter (DM), neutral detergent fiber (NDF), acid detergent fiber (ADF), acid detergent lignin (ADL), crude protein (CP),
ether extract, ash and gross energy (GE).
Results: There were no significant differences in dry matter in AOC collected from Dagama and Westfalia. The protein,
NDF, ADF and ADL were higher in AOC from Westfalia than that from Dagama. Fat was higher in AOC from Dagama than
Westfalia.
Discussion: The AOC has been reported to contain 242g/kg DM, 60g CP/kg DM, 21.8 GE MJ/kg DM, 127g EE/kg DM, 713g
NDF/kg DM, 482g ADF/kg DM. The results from this study are close to these values. There are however differences related
to location. The high fat content (127g EE/kg DM) in AOC meal makes it suitable for use as dietary energy supplement for
monogastric animals.
Conclusions/Recommendations: Different factories produced AOC which varied with respect to quality and this should
be taken into consideration when formulating diets. Further work to determine effects of dietary inclusion of AOC on
growth performance of pigs is warranted.
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Background: The soaring feed costs arising from increases in maize and soya prices that are being aggravated by the recent
drought conditions present a risk for both smallholder and commercial pig farmers into leaving the industry. There is a
need to investigate alternative feed sources that would meet the nutritional requirements of pigs and reduce feed costs.
Aim: A study was designed to evaluate pigs’ growth performances, when fed five diets; control, and maize cob (MC), maize
cob + Potato Hash silage (MC+PH) inoculated with and without an exogenous feed xylanase (Natugrain TS L®).
Methodology: The study was conducted at Agricultural Research Council‐Animal Production Institute. Five diets were
formulated to contain 16 % crude protein (CP)/kg DM (dry matter) and 14 MJ of digestible energy (DE)/kg DM. Twenty
five Large White x Landrace cross bred pigs (20±5.0 kg body mass) were randomly allocated to the 5 treatment diets in a
completely randomized design and fed ad libitum for 42 days. The pigs were individually housed in an environmentally
controlled house and feed was available at all times during the day. Average daily feed intake (ADFI), was estimated from
feed offered less refusals. The pigs were weighed once every week and the weights were used to compute the average
daily body gain (ADG). Feed conversion ratio (FCR) for each pen was calculated as the proportion of the amount of feed
consumed to gain a kilogram of body weight. Data was analyzed using the GLM Procedures of the Statistical Analysis
Software Packages (SAS, 2010), whereas means were compared using the LSD test.
Results: There were no differences in final weight, ADFI and FCR in pigs on the five diets. Pigs on control diet had higher
ADG (P < 0.05) than those fed MC diet with and without enzymes.
Discussion: The diets containing ensiled MC and potato hash had no detrimental effects on growth performance. The use
of these agricultural by‐products in growing pig diets can help reduce feed costs. The use of exogenous enzymes however
did not improve performance of pigs.
Conclusion and Recommendations: Ensiled maize cobs and potato hash can be used as ingredients in growing pig diets.
There is need to investigate the effect of ensiled maize cobs and potato hash on digestibility of nutrients and carcass traits
of pigs.
Key words: Fibre sources, exogenous enzymes, pig growth performance
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Background: South Africa has a variety of genetically diverse pig breeds which have played an important role in socio
economic wellbeing of the rural communities. The rural and marginalized areas of South Africa, in the Limpopo Province,
Sekhukhune District have farmers whose main objective is to address food security and job creation through pig farming,
but the local production systems of indigenous pigs is not yet clearly defined. A clear understanding of production systems
could improve the productivity of indigenous pigs.
Aim (‐s): the production systems of indigenous pigs in the Sekhukhune district were investigated
Methodologies: The study was conducted in the in Sekhukhune District of the Limpopo Province, South Africa. A stratified
random sampling of pig farmers in each of the municipalities was employed where 52 pig farmers were interviewed. The
questionnaire was used to collect data from pig farmers on a face to face basis. The questionnaire comprised a
combination of open‐ended and closed‐ended questions.
Results: Most of the pigs were owned by men (78.85%) and the rest by women. About 50% of the pig farmers were aged
between 55‐64 years old and 67% did not receive any training in pig farming. Farmers indicated that they keep pigs for
sale (37,10%), consumption (6,84%) and other purposes (53,82%). Pigs farmers who castrate their pigs were found to be
49, 51% and the rest did not castrate. Reasons for castration were ranked as to control breeding and to improve meat
quality. Farmers were found to castrate their pigs from 3 weeks to 12 weeks old. The majority (>71%) of farmers controlled
external parasites using spays. Almost halve (49%) of the farmers did not control external parasites and over 80% did not
vaccinate their pigs. About 45.67% of the pig farmers did not have access to veterinary services, while only 13, 56% had
access to veterinary services, 18,10% consulted private veterinarians.
Discussion: Results showed that indigenous pig production in the Sekhukhune District formed an important source of cash
and nutrition in the rural areas. Farmers who do not castrate their boars are at risk of inbreeding. Lack of understanding
the importance of control of internal and external parasites and vaccination by pig farmers exposes pigs to various diseases
which may affect pig production. Farmers reported high incidence of mortalities among their piglets which indicated
disease challenges. The results showed lack of veterinary and extension services in the Sekhukhune District, so causes of
mortalities in piglets could not be established.
Conclusion/recommendations: Indigenous pig production in the Sekhukhune district has a potential to improve livelihood
of the rural community. To achieve that objective pig farmers should be provided with training in pig husbandry or
management skills and access to veterinary services should be improved.
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Background: Due to high costs of poultry feed, formulating feed using cheap local resources is essential for sustainable
production of indigenous chickens. Leguminous leaves provide additional nutrients as well as bioactive plant compounds
with beneficial effects on animal health and productivity.
Aim (‐s): A 90‐day feeding trial was conducted to determine the effect of Moringa oleifera leaf meal supplementation on
growth performance and carcass characteristics of three chicken strains (male and female) that are normally reared under
extensive production systems in South Africa.
Methodologies: Moringa leaves were harvested by hand, air‐dried and milled into M. oleifera leaf meal (MOLM). The
MOLM was chemically analysed and used to dilute a commercial broiler finisher diet at 0 (MOLM0), 25 (MOLM25), 50
(MOLM50), and 100 (MOLM100) g/kg DM, producing four dietary treatments. Two hundred and sixteen (216)
Potchefstroom Koekoek (PK), Ovambo (OV) and Black Australorp (BA) chickens were raised on a commercial starter mash
for 4 weeks. On the fourth week, experimental diets were offered and growth performance data were collected over a
period of 13 weeks. Carcass characteristics were measured upon slaughter at the end of the 13‐week feeding period.
Results: Feed intake responded to incremental levels of MOLM in an asymptotic fashion. Maximum feed intake was
achieved at dietary MOLM inclusion levels between 50 and 70 g/kg DM. Both BA and OV had higher (P<0.05) growth rates
than PK chicken strains. Potchefstroom Koekoek strain had lowest (P<0.05) growth rate and feed conversion efficiency
than BA and OV strains. Diet, strain and gender, all had significant effects on dressing percent (P<0.001), leg and thigh
weight (P<0.05), and wing weight (P<0.05). Male chickens attained higher (P<0.05) carcass weight, leg and thigh weight,
dressing percent, and breast mass than female chickens (P<0.001). In female chickens, diets containing MOLM resulted
in chickens with better carcass weight, leg and thigh weight, dressing percent, and breast mass compared to the control.
Discussion: In agreement with other studies, the inclusion of MOLM at moderate concentrations, did not affect the
performance of birds despite the fact that the nutrient concentration of the diet was reduced.
Conclusion/recommendations: In conclusion, Black Australorp chickens can better utilize diets with higher levels of
MOLM compared to OV and PK strains. Inclusion of MOLM in chicken diets positively affected growth performance and
carcass characteristics of the birds.
Keywords: Moringa oleifera leaf meal, indigenous chickens, feed conversion efficiency, feed intake, carcass weight
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Background: Indigenous chickens play many socio‐economic roles in traditional religious and other customs, as gift
payments and serve as an important source of animal protein. The native chickens are known for their adaptation
superiority in terms of their resistance to endemic diseases and other harsh environmental conditions.
Aim: This study was conducted to determine egg traits and hatchability in Black Australorp, Ovambo, white leghorn and
white rock chickens.
Methodologies: A total of 303 eggs (37 Black Australorp, 26 Ovambo, 120 White Leghorn and 120 White Rock) obtained
from the Agricultural Research Council, Pretoria, South Africa were classified according to three different egg weight
(group A <55g, group B 55g‐60g and group C >60) were used in the experiment. A 4x3 factorial treatment in a complete
randomized design was used for the experiment.
Results: Breed had effects (P<0.05) on weight, length and width. Breed however did not (P>0.05) have effect on shape
index. Egg group did not (P>0.05) affect length and shape index, but significantly influenced (P<0.001) weight and width.
The 2 way interaction (breed X egg group) did not affect width and shape index, but significantly influenced (P<0.001)
weight and (P<0.05) length. Black Australorp had the least hatchability rate (29.4%) but white rock had the highest
hatchability of 66.7%.
Discussion: The egg weights used in the present study ranged between 55.7g ‐ 57.4g. The average egg weight value of all
breeds was 56.75 g, which was slightly higher than the average egg weight of other studies. In this study Black Australorp
and White Rock eggs of small size had higher hatchability. Hatchability of fertile eggs in this study was low in Black
Australorp (39.4 %) this may be due to high early embryonic and embryonic death.
Conclusion/ recommendations: It is suggested and concluded that white rock eggs weighing <55g should be used for
breeding.
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Background: Poultry keeping is one of the most suitable capital investment, rapid returning and easily adaptable
enterprise all over the world. However increase in knowledge, biosecurity, biotechnology and upgrade in genetic makeup
of the birds allows poultry to emerge as a front‐liner in profitable enterprise. Although broiler production is the most
popular for poultry meat production, commercial spent layers are also known to be marketable after their production
cycle.
Aim: In this paper, the effect of management practices on body condition scores of commercial spent layers were
assessed.
Methodologies: The body condition scoring method according to Gregory and Robin (1998) was used on scale of 0‐3.
Where score 0 correspond to prominent breastbone, score 1 correspond to greater development of breast muscle, score
2 correspond to moderately developed convex breast muscle and score 3 correspond to greater developed plump breast.
The total number of birds scored were 333, 347 and 293 for farms A (Mechanised Farm), B (Semi‐ Mechanised Farm) and
H (Non‐Mechanised Farm) respectively. Twenty four commercial spent layers were dissected and different body parts
were weighed as followed: breast width, heart, abdominal fat, kidney, gizzard full, gizzard empty, back, lungs, crop,
intestine, drumstick, neck, breast and were all assessed
Results: It was observed that most of the birds in farm A had moderately developed breast muscle (score 2) at 53% with
0% in prominent breastbone (Score 0) and 7% of well‐developed plump breast. However, farm H showed the highest
percentage of birds with prominent breastbone (Score 0) of 19% and lowest percentage of well‐developed plump breast
of 5%. The mean value 5.8, 6.32, 6.67 and 7.25 was highly significant at P<0.0001 for the breast width. The mean value of
101.98, 122.98, 128.76 and 138.06 for breast weight was also significant at P<0.0001 for score 0 to 3 respectively. While
abdominal fat and crop was very significant between the scores at P< 0.001. Consequently, there was no significant
difference between the back, shank, wings, spleen, empty gizzard, gizzard full, heart, intestine, drumstick and neck among
the condition scores but there was a significant difference in liver, kidney and head at P<0.05.
Discussion: Body condition scoring of the spent commercial layers was in agreement with previous study, showing that
breast width, breast weight and abdominal fats are important in assessing emaciation in birds. As the condition score
increases, breast weight, abdominal fat and breast width increases. However, the management system on farms also plays
a significant role in assessing the body condition score of commercial birds. The management practice in farm A was
equipped with proper supervision, reduced feed wastage and daily flushing of the litters compared to farm B and H.
Conclusion: It can be concluded that severe emaciation is not a normal feature of the commercial spent layers in the farms
visited but it can occur in birds if the management system of such farms are very poor. Good management and nutrition
need to be monitored periodically to reduce the incidence of prominent breastbone or severe emaciation in commercial
spent layers.
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Background: White meat such as poultry, fish, and seafood is healthier than red meat (beef and mutton) because of the
former’s lower fat. In addition to protein, it also provides essential minerals such as iron and magnesium and vitamins
such as niacin, vitamin A, and vitamin E. Furthermore, there are no known religious taboos against its production and
consumption. Though intensive genetic selection for fast growth in broiler chickens has dramatically shortened the
growing period, some undesirable correlated selection responses such as excessive feed intake and consequently extreme
carcass fatness have also occurred. Several factors including breed or strain, nutrition, sex, housing, and stocking density
affect the growth performance and carcass characteristics of broiler chickens.
Aim: The aim of the study was to determine the effects of genotype and sex on growth performance and carcass
characteristics of broilers raised under a semi‐arid subtropical environment.
Methodologies: Six hundred and eight day‐old chicks of Ross 308 and Cobb Avian 48 broiler strains were used in a 49‐day
experiment to examine the effects of genotype and sex on the growth performance and carcass characteristics. Body
weight, body weight gain, feed intake, feed conversion ratio, and mortality rate were recorded.
Results: Overall, genotype had a significant effect only on feed conversion ratio, Cobb being more efficient in converting
feed than Ross. Males consumed more feed, utilized the feed more efficiently, gained more body weight, and were heavier
at 49 days of age than females but had a higher mortality rate. There were significant genotype × sex interaction effects
on 49‐day with regards to body weight, body weight gain, feed intake, and mortality rate. As regards carcass
characteristics, genotype affected only liver weight with a heavier liver in Cobb than Ross. Sex significantly affected
carcass, back, wing, leg, liver, gizzard, and abdominal fat weights with higher means for males than females for all the
traits except abdominal fat weight where females had higher means than males. Genotype × sex interaction effects
significantly influenced carcass, breast, back, wing, leg, and liver weights.
Discussion: The results confirm previous studies which indicated that during the growing, finishing, and entire
experimental periods, the genotypes did not differ significantly in body weight, body weight gain, feed intake, and
mortality rate.
Conclusion/Recommendation: The overall results of this study have shown that the genotypes did not differ significantly
in market body weight, body weight gain, feed intake, abdominal fatness, and mortality rate, but Cobb utilized feed more
efficiently than Ross. In addition, males gained more body weight, utilized feed more efficiently, and were heavier at
market age but consumed more feed and had a higher mortality rate than females. These results have shown that under
subtropical conditions both genotypes performed equally well in all the traits measured except in feed conversion ratio
where Cobb performed better than Ross. Also, males gained more body weight, were heavier at slaughter age, and
deposited less abdominal fat but consumed more feed and had a higher mortality rate than females. It is therefore
recommended that for profitable broiler production in the tropics and subtropics, Cobb Avian48 males be considered.
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Background: The continuous increase in the cost of commercial broiler feeds has led to an interest in locally available
feedstuffs which are cheaper to use. Recent studies in other countries have shown that sorghum can be used in broiler
feeding without any detrimental effects in performance or meat quality of broiler chickens.
Aim: The effect of inclusion of sorghum in broiler diets on growth performance and meat pH and colour was studied using
three different treatments in this study.
Methodologies: The three treatments were as follows: T1 (100% commercial feed) which also served as the control, T2
(25% red sorghum and 75% commercial feed) and T3 (50% red sorghum and 50% commercial feed). Sixty 14 day old COBB
500 broiler chicks were randomly allocated to 6 pens and given the three treatments in a completely randomized design
experiment. Each treatment had 20 birds which were housed in separate identical compartments with the same
conditions. The birds were kept for a period of 5 weeks.
Results: Body weights, average daily intake and average daily gain of birds which were fed T2 were consistently higher
(P˂0.05) than birds which were fed T1 and T3, respectively. No significant differences were observed on feed conversion
ratio across the three treatment groups. Breast samples from birds which were fed T2 had a significantly higher pH
(P˂0.05) compared to breast samples from the birds fed T3 and T1 respectively. There was no significant difference that
was recorded in terms of the lightness (L*) and yellowness (b*) of the breast samples across the three treatment groups.
Breast meat samples from birds which were fed T1 had higher redness (a*) values compared to the other two treatments
(P˂0.05) redness of breast meat samples decreased in T2 and T3).
Discussions: These results are in line with other studies that have been carried out which show no significant difference
in performance at low inclusion levels of sorghum and detrimental effects at higher inclusions of sorghum both on
performance and meat quality traits.
Conclusions: From this study, it can be concluded that inclusion of sorghum in broiler diets at 25% inclusion level had a
positive effect on growth performance characteristics and pH. However, inclusion at 25% has negative impact on redness
of broiler meat. On the other hand inclusion of sorghum at 50% has a negative effect on growth performance
characteristics and redness of broiler meat.
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Background: The nutritional aspects of scavenging chickens is not yet fully understood. Hens predominantly prefers feed
resources that are rich in protein, calcium and phosphorous such as insects and worms. Growing chickens tend to prioritise
to pick up energy‐rich resources such as green forages and grains. Information on the feeding behaviour and nutritional
composition of diets consumed by cocks is not available.
Aim (‐s): The objective of the study was to determine the effect of season on physical and nutritional composition of diets
that scavenging hens and cocks consume.
Methodologies: The study was conducted in Harry Gwala district. Ovambo hens and cocks were used in the study. Birds
were slaughtered four different seasons of the year. Live birds were weighed and slaughtered. The crop for each bird was
dissected and feed particles were visually partitioned as grains, kitchen wastes, green forages, animal protein sources,
mineral sources and miscellaneous materials. Partitioned feed materials were weighed before they were mixed together
for each bird for chemical analyses. The nutritional and amino acid composition were then determined.
Results: Fresh crop content weights were high (P < 0.05) during the cool dry season. Crop contents varied with season and
sex of bird (P< 0.05). The cereal grain weights were high (52.1 ± 6.36) during cool dry and hot dry seasons (49.8 ± 7.23).
Weights of animal protein sources (insects, locusts and termites) were higher (P<0.05) during the rainy (1.5 ± 0.23) and
post rainy (1.0 ± 0.19) seasons. Hens contained more animal protein sources (P < 0.05) than cocks. Crude protein (93.5 ±
5.76) and crude fibre (207.0 ± 11.57) concentrations were higher (P< 0.05) in the rainy season. Hens (90.9 ± 4.84) had a
higher (P< 0.05) CP during the rainy season than cocks (83.7 ± 7.15). Hens had a higher (P< 0.05) lysine content during the
rainy season than cocks. Histidine, serine, arginine, threonine, cysteine and lysine contents varied with seasons (P< 0.05).
Methionine did not vary (P>0.05) with season and sex of the bird.
Discussions: Results are agreeing with earlier studies showing that the physical and nutritional composition of scavenging
chickens vary with sex of the bird and seasons.
Conclusion/recommendations: Nutritional supplementation of village chickens should, therefore, vary with seasons and
sex of the bird.
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Background: Communal poultry farming is dominated by the indigenous ecotypes which vary widely in body size,
conformation, plumage colour and characteristics. They are normally kept as a flock of chickens under free‐range
conditions where there is no proper feeding management and selection for mating purposes. Communal chicken
populations are maintained by reproduction through natural hatching within the existing flocks. With no controlled mating
and poor management, these chickens are able to brood and hatch about 80% of the eggs they and produce 2‐3 clutches
in a year.
Aim: The aim of the current study is to determine the effect of serial hatching on reproduction parameters and
performance of the Xhosa hen ecotypes
Methodology: The study was conducted at Gwatyu farms in the Chris hani district, Eastern Cape. Eighteen hens from non‐
descript indigenous chicken ecotypes were randomly divided into an experimental (n=9) and control (n=9) group and
mated to specific cocks. Hens from the experimental group were allowed to lay eggs, brood three serial clutches and re‐
introduced to the flock with cock after hatching the third group of chicks. The control group was only allowed to lay eggs
and brood as normal without any interference. After serial hatching experimental hens were allowed to lay eggs and brood
once. Reproduction parameters were measured from both the experimental and control group in the time period after
serial hatching. Reproduction parameters measured were: days from mating to lay, days of no egg production, number of
eggs produced, days from mating to brooding, days from beginning of lay to brooding as well as egg fertility on the first
ten eggs laid after serial hatching.
Results: There were no significant differences (P > 0.05) in the measured production parameters except for egg fertility.
However; there was an indication that the experimental group performed better as it recorded a lower number of days
between mating and laying. Moreover; the experimental group also recorded a higher number of eggs produced than the
control group. There was a significant difference (P< 0.05) in the fertility of the eggs between the treatment group and
the control group. The experimental group had higher number of fertile eggs at a mean value of 9.22±1.09 as compared
to 6.43±0.98 in the control group.
Discussion: Serial hatching have been shown to have no negative effect on the measured production parameters. This is
an indication that the use of hens for serial hatching as a way of accelerating population size does not impact negatively
on the breeding stock. The increase in number of eggs laid in the experimental group could be attributed to the break that
hens had during brooding. Despite the fact that cock fertility can have an effect on egg fertility, the better egg fertility in
the treatment group could be an indication of the beneficial effect of the resting period
Recommendations: Further studies on serial hatching of these indigenous chicken ecotypes is envisaged with an increased
number of hens in treatment and control group. Serial hatching could be used as a tool to improve the sluggish
reproduction of the indigenous chicken ecotypes.
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Background: Palatable wild indigenous plants became an alternative source of food with high capability of vitamins,
minerals and other fascinating components (Glew et al., 2005). Moringa oleifera seeds are edible and have been
advocated as an outstanding indigenous source of highly digestible protein, Calcium, iron and Carotenoids (Oduro et al.,
2008). Melesse et al. (2011) reported that M. oleifera has been used in poultry diets and it results in high growth rates
when added to broiler diets.

Aim: The purpose of this study was to evaluate the effect of M. oleifera seed meal as an additive on broiler growth
performance.

Methodology: A total of 100 day old chicks were kept at the university of Fort Hare poultry houses. Three dietary
treatments were prepared from the basal diets, each replicated three times: T1 (0 % MOSM), T2 (1 % MOSM), T3 (2
% MOSM). Weekly body weight gain, feed intake, daily gain and feed conversion ratio were recorded throughout the
35 day period.

Results: The use of different treatment levels of M. oleifera seed meal as an additive had no significant (P> 0.05) effect
on average daily weight gains recorded in week 1 (22g). However, there was a significant (P> 0.05) effect observed from
week 2 to week 5. There was no significant difference (P>0.05) in average body weight throughout the 35 day period. In
week 5, there was a significant difference among 3 treatments with T3 (140g) having greater feed intake as compared to
T2 (138g) and T1 (136g). However, there was a no significant difference in feed conversion ratio among the different
treatments throughout the experimental period.
Discussion: The results show that MOSM had no effect on growth performance of broiler chickens. This may be due to
the presence of anti‐nutritional factors, such as phytate in MOSM causing an adverse effect on nutrient utilization as
indicated by Waller and Thamsborg (2004). Thompson (1993) reported that phytate declines the digestibility of starch and
protein, hence it affects the palatability of diets.
Conclusion/recommendations: Low inclusion levels of MOSM as an additive had no effect on broiler growth performance.
Therefore, similar studies with varying high levels of M. oleifera seed meal should be conducted to improve the
performance of broiler chickens.
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Background: Chicken egg yolk is one of the components that is used during bull semen to freezing. Egg yolk from different
chicken breeds have different effects on the cryopreservation of semen. It was observed that egg yolk with a highest
protein concentration preserve the semen better that egg yolk with a low protein concentration.
Aim: The purpose of this study was to evaluate the egg yolk protein concentration from the different indigenous chicken
breeds.
Methodology: Eggs were collected from Potchefstroom koekoek (PK), Naked neck (NN) and Venda (VD) chicken breeds.
The hens were kept in battery cages. The egg yolk was separated from the albumin and freeze dried. The freeze dried egg
yolk samples were then weighed into a digestion flask and therefore digested by heating the freeze dried egg yolk in
presence of a strong acid. The nitrogen in the freeze dried egg yolk was converted by digestion into ammonium and other
organic matters carbon dioxide (CO2) and water (H20). After when the digestion was completed, the digestion flask was
connected to the receiving flask and the solution in the digestion flask was made alkaline by the addition of sodium
hydroxide that converted ammonium sulfate into ammonia gas. The ammnonia gas was converted into ammonium ion by
and simultaneously converting boric acid into borate ion. The nitrogen content was then estimated by titration of
ammonium borate with a standard sulfuric or hydrochloric acid. Immediately after the nitrogen content was determined,
it was then converted into a protein content using the conversion factor.
Results: The data was analyses by ANOVA. The T test and LSD was used to compare the treatments. There was no
significant difference between three freeze dried egg yolk samples from the chicken breeds, PK (52.5±0.67), NN
(52.7±2.06) and VD (53.0±0.84. There was no significant difference observed on the total protein concentration of egg
yolk from PK, NN and VD chicken breeds (15.5±0.53, 15.4±1.02 and 15.9±0.49, respectively).
Discussion: The three chicken breeds were fed the same commercial diet and were kept under the same environment.
The indigenous chicken breeds might be sharing similar genetic makeup that makes them to have no statistical difference
in the freeze dried and protein concentration of their egg yolk.
Conclusion/recommendations: They was no statistical difference observed on the freeze dried and protein concentration
of the three indigenous chicken breeds that were kept and fed the same diet. Further studies are required to compare the
egg yolk protein concentration of the South African indigenous chicken breeds.
Acknowledgment: The author would like to express thanks to Agricultural Research Council, Germplasm Conservation and
Reproductive Biotechnologies staff. This study was supported by grants from Agricultural Research Council, Department
of Agriculture Forestry and Fisheries, Southern African Science Service Centre for Climate Change and Adaptive Land
Management ‐ Council for Scientific and Industrial Research and Technology Innovation Agency.
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Background: The South African Nguni sheep population are subdivided into three different types (Pedi, Swazi and Zulu)
based on geographical regions of origin. These types are threatened with extinction due to terminal crossbreeding. An
improved understanding of the genetic diversity of these types will assist in the conservation of the types and the
implementation for proper breeding programmes.
Aim: To investigate the genetic relationships among Nguni sheep types based on Short Tandem Repeats loci.
Methodology: The pedigree data obtained from the research stations were used to select unrelated individuals in each of
three Nguni sheep known types, with Namaqua Afrikaner used as the reference population. DNA from blood samples was
extracted using the Qiagen DNeasy extraction kit. The DNA was amplified using 14 ovine Short Tandem Repeat (STR) loci,
as recommended by the International Society of Animal Genetics (ISAG). The MS Toolkit software was used to determine
allelic frequencies expected heterozygosity (He), observed heterozygosity (Ho) and the number of alleles. Population
structure was assessed using model‐based clustering, to assign individuals and determine levels of admixture.
Results: A total of 130 alleles were detected from 14 loci typed. The mean number of alleles observed per population
ranged between 5.54 (Zulu) to 6.23 (Pedi). The expected heterozygosity ranged between from 0.63 (Pedi) to 0.69 (Swazi),
while observed heterozygosity varied between 0.58 (Swazi) to 0.65 (Pedi). All three populations clustered independently.
The overall population structure (K = 4) indicated low levels of admixture amongst the South African Nguni sheep
populations.
Discussion: The population structure based on preliminary results indicated that all three Nguni population are distant
from one another; however previous studies reported that there is closer relationship between the Zulu and Swazi sheep
populations. In addition, some of the signals identified from the population clusters indicated that genetic material of Zulu
and Swazi populations is present in other populations, which potentially indicate cross breeding between the Nguni sheep
breed types.
Conclusion: The findings of this study will be used as guidelines for further investigations using the Illumina 50k SNP panel.
The clustering of populations clearly demonstrated the low levels of admixture amongst them. It is essential to validate
the STR results between these Nguni populations using the Illumina 50k SNP panel.
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Background: Parasitic infections continue to be a major constraint to livestock production, particularly to subsistent
farmers throughout most of sub‐Saharan Africa. Gastrointestinal helminths in sheep also cause helminthosis, which results
in suboptimal productivity when in high prevalence and mortality when the worm burden surpasses the threshold.
Aim: To present the preliminary survey of the prevalence of helminth parasites from sheep in the Mohlonong Village,
Limpopo Province.
Methodologies: The study was conducted in the Mohlonong Village (23°53'23.5"S 29°08'12.6"E), in two phases
represented as the wet period (November‐April) and dry period (May‐October). Sheep owners were interviewed to obtain
basic information on their flock husbandry. Twelve adult sheep (1‐3 years) of similar Body Condition Score (BCS) were then
randomly selected from the six interviewed farmers for post‐mortem helminthological recovery and identification. The
FAMACHA© score and haematocrit values were determined using FAMACHA© score colour chart and Hawkesley micro‐
haematocrit reader, respectively. Prevalence, mean intensity (MI) and mean abundance (MA) were calculated, and the
regression analysis performed.
Results: Three classes of helminths were recovered: 3 nematode; 1 trematode and 3 cestode genera. For nematodes,
Haemonchus contortus was the most prevalent (100%; 68%) compared to Trichuris sp. (66%; 16%) and Oesophagostomum
columbianum (50%; 0), during the wet and dry period respectively. Stilesia hepatica was the most prevalent (100%) of the
cestodes during the dry period, but Avitellina sp. was more prevalent during the wet period (67%).The cestode Stilesia
globipunctata and trematode Paramphistomum sp. were the least prevalent in both period. Of all the helminths, O.
columbianum had the highest MI (55), followed by H. contortus (46). The MA was generally higher for nematodes in the
wet period in contrast to cestodes, which had high MA values in the dry period. No significant correlation was found
between parasite load and BCS, FAMACHA© score, as well as Haematocrit values. However, seasonality had an effect on
parasite load, as it changed significantly (P≤0.05) between the two sampling phases.
Discussion: The prevalence and seasonal occurrence of the gastrointestinal worms recovered were consistent with
literature. The worm burden per animal was well below the threshold in both periods, even though most farmers
interviewed reported a reactive approach to anthelmintic treatment. The insignificant correlation between parasite load
and other parameters such as BCS highlight the complex interaction of multiple factors such as nutritional stress,
metabolic and reproductive demands. This can further be deduced from the infrequent feed supplementation reported
by the farmers.
Conclusion/recommendation: Further studies on the prevalence of helminths from different breeds/crosses should be
conducted, cognisant of the effect of the seasons, nutrition, rainfall and temperature patterns, and epigenetics. Farmers
should be advised or orientated on helminth epidemiology and control.
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Background: Bapedi sheep is reported to be under threat of extinction hence conservation strategies such as
cryopreservation are necessary. Consequently, its reproductive characteristics such as semen quality parameters should
be determined as a prerequisite for cryopreservation in order to generate information about their breeding
characteristics.
Aim: To evaluate the microscopic and macroscopic semen quality parameters of the Bapedi ram.
Methodologies: All procedures were evaluated and approved by the Agricultural Research Council Animal Ethics
Committee (APIEC15/048). Semen was collected during breeding season (autumn) from four Bapedi rams (2‐4 years) of
proven fertility using an artificial vagina, with an oestrus synchronised ewe. Collection was done twice a week and 32
ejaculates were collected. Macroscopic evaluations such as semen volume, semen pH and semen concentration were
determined. Also, microscopic parameters such as sperm motility, viability, acrosome integrity and membrane integrity
using the Computer Aided Sperm Analyser (CASA) and Eosin‐Nigrosin staining technique was used to evaluate viability and
morphology. The spermatozoa reacted acrosome was determined using Pisum sativum agglutinin fluorescein lectin
conjugates (PSA‐FITC) under fluorescent microscope. Data was analysed with ANOVA using SAS version 9.3 Software.
Results: The average semen volume was 0.64 ml at average pH of 6.1 and sperm concentration of 35 x 109 cells/ml. Total
motility, non‐progressive motility and progressive motility were 90.58%, 63.36% and 27.22%, respectively. The average
semen velocity parameters were 47.70%, 19.27% and 23.60% for rapid, medium and slow respectively. Morphology for
live, dead and abnormal sperm was 66.37, 32.27 and 1.91, respectively. Number of spermatozoa reacted acrosome and
non‐reacted acrosome was 62 and 38% respectively.
Discussion: The use of Eosin‐Nigrosin and PSA‐FITC fluorescent techniques revealed a clear distinction between live/dead
spermatozoa and acrosome reacted and non‐reacted spermatozoa. Also, the results revealed high total sperm motility
with moderate sperm viability that correlated with higher acrosome reacted spermatozoa. Furthermore, the results are
in agreement with other authors on both the macroscopic and microscopic parameters evaluated.
Conclusion/recommendations: More studies are required to evaluate Bapedi ram semen quality using different
fluorometric staining techniques correlated with motility. Understanding the Bapedi ram semen quality is an essential
step towards the development of a sustainable conservation and improvement.
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Background: Understanding the effects of kraaling on sheep production can assist farmers to understand the management
factors to be considered in the process of kraaling the sheep. Livestock kraaling is farming practice that helps farmers to
reduce stock theft. However, it is imperatively important to understand and assesses its effects on livestock production.
Aim: In this study the effects of water and feed supplementation during overnight kraaling on sheep body weights and on
wool quality was assessed.
Methodologies: Fifty weaned Merino sheep that were divided into 5 groups were used in this study. Four groups were
kraaled overnight and received different treatments. On group did not undergo overnight kraaling and was always on veld
with ad libitum access to water and veld. Sheep production parameters that were assessed were body weights and wool
characteristics.
Results: Unkraaled sheep had the highest body weights (40.8 ± 0.9) and kraaled sheep without feed supplementation had
the lowest body weights (35.0 ± 0.9). Sheep that were kraaled with supplementary feed also consumed more water than
sheep kraaled with water only (Group 4) (4.2 ± 0.20) and Group 2 (1.5 ± 0.20). Both sheep groups that were kraaled with
supplementary feed consumed all the provided feed. The subjective judgment on clean wool down the staple resulted to
unkraaled sheep receiving the highest score (4.7±0.1) while kraaled sheep with supplementary feed only received the
lowest score (3.3±0.1). There was also a significant difference between sheep groups on staple length and fleece weight.
Group 4 and Group 5 had the highest staple length of 55.3±2.1 and 55.7± 2.1 respectively; and 2.3± 0.1 and 2.1± 0.1
respectively. Group 1 had the lowest staple length and fleece weight of 46.7±0.1 and 1.8 ±0.1 respectively.
Discussion: Results showing that kraaling affect body weights of animals is in agreement with other studies. The lower
body weight in Group 1 was ascribed to a kraaling session where animals had no access to feed and water. The group that
was kraaled with feed and water consumed all the supplemented feed. This is in agreement with other studies that
indicates higher intake in the presence of water.
Conclusion: It is important that farmers that practice livestock kraaling should provide supplementary feed and water
during the kraaling session as kraaling livestock without feed and water affects animal performance as well as production
parameters of animals and reduces income.
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Background: Smallholder sheep farmers in South Africa have been reported to have flocks with low reproductive
performance. This may be due to many factors, which may include the lack of formal breeding programs and other
managerial issues. Breeds farmed by these farmers are assumed to be more introgressed and genetically diverse than
purebred commercial breeds.
Aim: Therefore the aim of this study was to determine the genetic structure of Dorper sheep from smallholder farmers in
the West Coast area compared to purebred breeds. The purebreds consist of the South African Mutton Merino (SAMM),
Namaqua Afrikaner (NA) and Dorper that were kept at the Nortier experimental farm, in the West Coast.
Methodologies: Blood samples obtained from 172 Dorper sheep and 4 Whitehead Dorper from smallholder sheep flocks,
48 Dorper, 26 SAMM, 46 NA, 11 SAMM x Dorper crossbred sheep from the experimental sheep flock (Nortier) were
analysed. SNP genotyping was performed using the Illumina® OvineSNP50 Beadchip. Genotypic data were analysed using
PLINK. A principal component analysis was performed using the SNPRelate package in R to determine the clustering of
animals by breed types. A population structure analysis was performed using fastSTRUCTURE to determine the breed
composition of each genotyped individual. Inbreeding coefficients were calculated using PLINK.
Results: The Dorpers from the smallholder farmers clustered into the same group as the Dorpers from the experimental
farm. The NA and SAMM clustered into distinct groups. The four animals within the smallholder group that were identified
as White Dorper by the smallholder and was confirmed through the fastSTRUCTURE analysis. Overall, the smallholder
sheep ancestry consists of an average of 70% Dorper, 25% White Dorper, 2% NA and 3% SAMM ancestry. The mean
inbreeding coefficients differed between the smallholder and experimental farms with the experimental farm having a
higher average inbreeding coefficient of 13% relative to the smallholder farm with an average inbreeding coefficient of
3%. Inbreeding within the different breeds was also estimated and the White Dorper (0.6%) and Dorper (7%) had the
lowest inbreeding coefficients relative to the NA (24%) and the SAMM (9%).
Discussion: The results for the genetic structure of the smallholder sheep are admixed with NA and SAMM as expected.
The greater inbreeding and subsequent loss of genetic variation in the experimental sheep population can negatively
influence reproductive performance which is being compensated by improved management relative to the smallholder
farmed sheep. The low average inbreeding coefficient of the smallholder sheep appears to be due to the willingness of
the smallholder farmers to crossbreed.
Conclusions and recommendations: The Dorpers from the smallholder flock clustered in the same group as the
experimental Dorper flock; however from the fastSTRUCTURE analysis the Dorpers from smallholders are introgressed
with White Dorper, NA and SAMM ancestry. The lower inbreeding level of animals within the smallholder flock confirms
the assumption that these breeds are more genetically diverse than commercial purebreds.
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Background: Gastrointestinal nematodes are threatening the welfare and health of domestic ruminants worldwide. To
prevent major economic and production losses as a result of nematode infestations, scientists have suggested the genetic
improvement of host resistance to these nematodes. Faecal worm egg counts (FWEC), is widely regarded as an indirect
measure of parasite resistance. However, it is of paramount interest to know how other production traits will be affected
if selection for lower FWEC is implemented.
Aim: To estimate both the heritabilities, genetic and phenotypic correlations of FWEC with live‐weight traits, wool traits,
subjective traits and testis dimensions in South African Merinos.
Methodology: A dataset of ranging from 1766 records for staple strength to 4311 records for birth weight (BW) was
available to correlate FWEC with 17 objective and subjective wool and live weight traits recorded between 1986 and 2014.
The experimental animals belonged to a divergent selection experiment for the ability of ewes to rear multiples and no
direct selection for low FWEC in was practiced in either selection line. All animals were naturally challenged with parasites
for a period of 6‐10 weeks in autumn. FWEC were obtained by using the McMaster technique, with a sensitivity of 100
eggs per gram of wet faeces. (Co)variance components were derived from single‐ and two‐trait analyses in ASREML. Ethical
clearance for the project was obtained from the Departmental Ethical Committee for Research on Animals, with reference
number R 12/57.
Results: Direct heritability estimates for log transformed FWEC were low but significant at 0.09 ± 0.04 and ranged from
0.18 ± 0.03 for BW to 0.60 ± 0.03 for clean yield. Maternal additive effects ranged from 0.03 ± 0.01 for total fold score to
0.21 ± 0.04 for BW and dam common environmental effects from 0.03 ± 0.01 from the standard deviation of fibre diameter
to 0.11 ± 0.03 for BW. Genetic correlations of FWEC with the other traits were not significant, ranging from ‐0.24 ± 0.18
for crimps per 25 mm to 0.30 ± 0.23 for weaning weight.
Discussion: Low but significant heritability estimates for FWEC suggest additive genetic variation for the trait, but also that
selection gains is likely to accrue slowly. There was no evidence of notable unfavourable genetic correlations of FWEC with
the range of live weight, wool, subjective and testis traits studied. Many correlations were in the same direction as those
previously studied in the Tygerhoek flock, but not significant owing to a smaller data size. The lack of conclusive
unfavourable genetic correlations observed between FWEC and the other traits suggest that selection for a lower FWEC
is unlikely to have a marked deleterious effect on any of these traits.
Conclusions and recommendations: This study was limited to the data collected at Elsenburg during autumn and may not
apply to other flocks. Selection for a reduced FWEC is unlikely to have a marked detrimental effect on any of the production
and subjective traits studied. Further work on across‐flock genetic evaluation of FWEC is needed.
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Background: Gastrointestinal nematodes are threatening the welfare and health of domestic ruminants worldwide. To
prevent major economic and production losses as a result of nematode infestations, scientists have suggested the genetic
improvement of host resistance to these nematodes. Faecal worm egg counts (FWEC), is widely regarded as an indirect
measure of parasite resistance. However, it is of paramount interest to know how other production traits will be affected
if selection for lower FWEC is implemented.
Aim: To estimate both the heritabilities, genetic and phenotypic correlations of FWEC with live‐weight traits, wool traits,
subjective traits and testis dimensions in South African Merinos.
Methodology: A dataset of ranging from 1766 records for staple strength to 4311 records for birth weight (BW) was
available to correlate FWEC with 17 objective and subjective wool and live weight traits recorded between 1986 and 2014.
The experimental animals belonged to a divergent selection experiment for the ability of ewes to rear multiples and no
direct selection for low FWEC in was practiced in either selection line. All animals were naturally challenged with parasites
for a period of 6‐10 weeks in autumn. FWEC were obtained by using the McMaster technique, with a sensitivity of 100
eggs per gram of wet faeces. (Co)variance components were derived from single‐ and two‐trait analyses in ASREML. Ethical
clearance for the project was obtained from the Departmental Ethical Committee for Research on Animals, with reference
number R 12/57.
Results: Direct heritability estimates for log transformed FWEC were low but significant at 0.09 ± 0.04 and ranged from
0.18 ± 0.03 for BW to 0.60 ± 0.03 for clean yield. Maternal additive effects ranged from 0.03 ± 0.01 for total fold score to
0.21 ± 0.04 for BW and dam common environmental effects from 0.03 ± 0.01 from the standard deviation of fibre diameter
to 0.11 ± 0.03 for BW. Genetic correlations of FWEC with the other traits were not significant, ranging from ‐0.24 ± 0.18
for crimps per 25 mm to 0.30 ± 0.23 for weaning weight.
Discussion: Low but significant heritability estimates for FWEC suggest additive genetic variation for the trait, but also that
selection gains is likely to accrue slowly. There was no evidence of notable unfavourable genetic correlations of FWEC with
the range of live weight, wool, subjective and testis traits studied. Many correlations were in the same direction as those
previously studied in the Tygerhoek flock, but not significant owing to a smaller data size. The lack of conclusive
unfavourable genetic correlations observed between FWEC and the other traits suggest that selection for a lower FWEC
is unlikely to have a marked deleterious effect on any of these traits.
Conclusions and recommendations: This study was limited to the data collected at Elsenburg during autumn and may not
apply to other flocks. Selection for a reduced FWEC is unlikely to have a marked detrimental effect on any of the production
and subjective traits studied. Further work on across‐flock genetic evaluation of FWEC is needed.
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Background: The in vitro production of embryos is a multi‐step process that involves oocyte maturation, fertilization, and
embryo culture. Oocyte maturation is the first and the most critical step towards successful of in vitro embryo production.
Aim: The aim of the study was to evaluate the effect of ovary side on polar body following in vitro maturation of sheep
oocytes.
Methodologies: Sheep ovaries were collected from a local abattoir and transported to the laboratory in a thermos flask
containing saline, pre‐warmed 35‐37 °C. Ovaries were collected from both left and right female reproductive system of
the sheep. The four‐well petri dishes containing 500μl of Oocyte maturation medium covered with 250μl mineral oil were
equilibrated for 2h prior to introduction of the harvested oocytes. Also, move to proper place (after processing and
classification of oocytes), out of sequence here. Ovaries from both left and right were weighed using sensitive scale. Ovary
(individual) were transferred to a culture dish containing modified phosphate buffer (mPBS) saline for slicing and oocytes
were retrieved from the ovaries by slicing technique. Cumulus oocyte complexes were located in medium, and graded
using a stereo microscope. COC’s were washed six times, i.e. three times in mPBS and 3 times in tissue culture medium
(M 199), respectively. The maturation medium, consisting of 0.5μL/mL FSH + 5μL/mL LH + 2μL/mL estradiol (E2) + 1μL/mL
sodium pyruvate) was used during oocytes IVM. Data were analysed using one‐way analysis of variance (ANOVA).
Results: A corpus luteum was noted in the majority (53%) of right‐side ovaries. The left ovaries weighed less (10.51g) than
on the right (12.6g) and the follicles counted on the right were less (34.63) than on the left (51.0) and this results in less
oocytes retrieved on the left (21.26) than on the right (29.10). The number of retrieved quality oocytes on the right were
lower (12.36) than the one on the left (16.57) side. Polar body extrusion was higher (35 %) on the left side ovaries.
Discussion: Ovaries without CL had higher number and good quality of follicles that can be retrieved and be useful. The
quality of oocytes harvested from sheep ovaries at the abattoir are important factors to be considered in mind
during in vitro embryo production.
Conclusion/recommendation: The high number of polar body was identified from oocytes which were harvested from
the left side sheep ovaries and are good for in vitro fertilisation and for in vitro culture. Ovaries without CL have higher
number and grade of follicles which means many oocytes can be retrieved and be useful.
Acknowledgment: The author would like to express thanks to Agricultural Research Council, Germplasm Conservation and
Reproductive Biotechnologies staff. This study was supported by grants from Agricultural Research Council, Department
of Agriculture Forestry and Fisheries.
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Background: The major products of a sheep production enterprise are meat and wool. A lack of stability in the wool sector
in the past resulted in meat becoming more prominent. Wool is a high‐value export product, and adds stability and
diversification to the industry. The Merino breed has predominantly been used for wool production, while the Dohne
Merino was developed as a dual‐purpose breed. The Dormer was developed to provide a terminal crossbreeding sire
breed for use on Merino ewes. The relative performance of these breeds as ewes under pure or crossbreeding situations
has not yet been studied, and there is a lack of local genetic parameters for ovine slaughter traits.
Aim: To study the effect of breed on slaughter traits when ewes were mated to either sires of the same breed or to
terminal sires, as well as the heritability of slaughter traits.
Methodology: Data from the Langgewens research farm in the Western Cape from 2008 to 2015 were used to compare
Merinos, Dohne Merinos and Dormers as dam lines. These ewes were mated to sires of the same breed, or a terminal sire
breed (Dormers or Suffolks for Merinos and Dohne Merinos; Suffolks for Dormers). Traits recorded were carcass pH and
temperature at 45 minutes and 48 hours post‐slaughter, slaughter weight, carcass weight, dressing percentage, fat depth
cooking loss, drip loss, colour and shear force. Between‐animal variances were derived to obtain provisional heritability
estimates.
Results: Only main effects are reported in the absence of interactions between sire and dam breeds for most traits.
Weight‐related traits (slaughter weight, carcass weight and dressing percentage) generally increased from the progeny of
Merino dams to Dohnes to Dormers. The progeny of Dormer ewes had generally darker meat with a lower cooking loss
and situated more towards red on the red‐green colour scale. The progeny of Dormer ewes had a thicker rump fat cover
than those of Merino and Dohne ewes. Lambs sired by terminal sires had higher carcass temperatures after 45 minutes
and 48 hours than purebred lambs and a thicker rump fat cover. All slaughter traits barring pH after 45 minutes and
cooking loss were heritable, estimates ranging from 0.22 for carcass temperature after 45 minutes to 0.82 for dressing
percentage.
Discussion: Ewe breed means for quantitative carcass traits (slaughter weight, carcass weight and dressing percentage)
corresponded to expectations, increasing from the progeny groups of wool ewes to terminal ewes, the progeny of dual‐
purpose Dohne ewes being intermediate. The lower heritability of pH and cooking loss at slaughter may reflect the impact
of ante‐ and post mortem conditions.
Conclusions and recommendations: Despite the importance of meat, little research has been conducted to study breed
effects, or to derive genetic parameters for meat traits. The provisional heritability estimates derived here suggest that
some meat quality traits may indeed respond to selection.
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Background: It is important for any breeding program that the genetic and environmental components of variance for the
traits under selection are known, so that accurate genetic parameters can be estimated for incorporation in genetic
evaluation, selection schemes and especially genomic selection. This paper forms part of a bigger study that focuses on
identifying the most appropriate models of analysis for body weights recorded at different ages in Merino sheep, which
will eventually lead to the implementation of genomic selection in the South African Merino sheep breed.
Aim: To estimate (co)variance components and genetic parameters for body weight in Merino sheep using a repeatability
model.
Methodologies: Data for body weight recorded at different ages in the Grootfontein Merino stud from 1968 to 2012 were
included in the analysis. The traits included were birth weight, weight at 42‐days of age, weaning weight, body weight at
6 months, 8 months, 12 months and 15 months of age and adult weights recorded on the ewe flock from 2 to 7 years of
age. The PROC GLM‐procedure of the SAS statistical package was used to determine the fixed effects for inclusion in the
models. The estimation of the genetic parameters was done with the ASREML program by fitting a repeatability model.
By including an animal permanent environmental effect, direct additive and maternal additive genetic effects, with or
without a covariance between them, either including or excluding a maternal permanent environmental effect, and either
including or excluding splines, 12 possible repeatability models were tested.
Results: Direct heritabilities ranged from 0.26 to 0.41 among the different models, while maternal heritability ranged from
0.01 to 0.27. Maternal and animal permanent environmental effects ranged from 0.12 to 0.15 and from 0.03 to 0.11
respectively. The direct maternal correlation ranged from‐0.89 to ‐0.63 among the different models fitted. Repeatabilities
varied from 0.33 to 0.51 for the various models tested. The repeatability of body weight from birth weight to 68 months
of age, estimated with the most suitable model, was 0.37 ± 0.04. This is low compared to the range of 0.46 to 0.75 reported
in literature.
Discussion: The model including an animal permanent environmental effect, direct additive and maternal additive genetic
effects, without splines fitted, was the most suitable repeatability model for estimation of genetic parameters for body
weight. The AIC and BIC concurred with LogL values that this model was the most suitable.
Conclusion: These results will be incorporated with those obtained for the analyses with REML and random regression
procedures, in order to obtain the most suitable model and procedures for analyses of body weight in Merino sheep.
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Background: The seminal plasma when interacted with egg yolk or skimmed milk becomes toxic to the sperm cells.
Interactions between goat seminal plasma and egg yolk (or skimmed milk) are deleterious to the sperm survival, a
condition not observed with bovine or ovine (Ari & Daşkin, 2010). This is due to an egg yolk coagulating enzyme
(phospholiphase A2) that has harmful interactions with secretions of the bulbourethral gland, reducing the survival rates
of the sperm cells after cryopreservation. Therefore, removal of seminal plasma was performed to eliminate interactions
with egg yolk during cryopreservation of South African indigenous buck sperm.
Aim: The aim of the study was to evaluate the removal of seminal plasma prior to extension of South African indigenous
buck sperm during cryopreservation.
Methodologies: Semen samples were collected from six South African indigenous bucks for a period of 8 weeks by means
of electro‐ejaculation. Semen samples were divided into four treatment groups after collection. Treatment group one and
two were the control groups diluted with Triladyl® and Bioxcell® extenders at a ratio of 1:4 v/v. In treatment group three
and four semen was mixed at a ratio of 1:2 with Phosphate Buffered Saline and centrifuged at 1500 x g for ten minutes.
Seminal plasma was separated from sperm pellet using 1 mL plastic pipettes. Semen samples were then diluted with
Triladyl® and Bioxcell® extenders at a ratio of 1:4 v/v and cooled by placing tubes in water at room temperature and
immediately placed in a 5 °C fridge for equilibration for two hours. After two hours of equilibration, semen samples were
analysed for sperm motility parameter using a computer assisted sperm analyzer before and after cryopreservation.
Results: In control groups diluted with Bioxcell® sperm total motility (TM) reduced from 98 to 85% ± 3.00 and progressive
motility (PM) from 90 to 58% ± 3.49 (p ˂ 0.05), with Triladyl® sperm TM reduced from 90 to 74% ± 3.00 and PM reduced
from 77 to 45% ± 3.49 during cryopreservation, respectively. In semen samples that had seminal plasma removed and
diluted with Bioxcell® sperm TM reduced (p < 0.05) from 92 to 68% ± 3.00 and PM (p < 0.05) from 79 to 47% ± 3.49 and
with Triladyl® sperm TM (p < 0.05) 95 to 63% ±3.00 and PM (p ˂ 0.05) 79 to 40% ± 3.49 during cryopreservation.
Discussion: Results are in agreement with other studies showing that removal of seminal plasma reduced sperm motility
during cryopreservation regardless of extender used.
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Background: Wool is a major product of sheep farming in the Eastern Cape. It is the highest wool producing province in
the country. Eastern Cape produces about 15 million kg per year and 90% is exported to China, India and various European
countries. There are 846 communal wool producing communities in the province; however the communities have poor
and insufficient facilities. It has been reported that the communal farmers in the province are experiencing low returns in
their sales mainly due to poor quality and quantity of wool.
Aim: This study was conducted to determine the effect of age and gender on body weight (BW) and condition score,
physical wool characteristics which included wool weight (WW), staple length (SL) and Number of crimps (NC).
Methodology: The research was conducted in Roxeni communal area in Alice. A total of 50 dohne merino sheep (25
females and 25 males) were shorn. The sheep were grouped from 1‐5 years of age. Body weight (BW)) was measured
before shearing and body condition scores (BCS) were measured after shearing. Wool characteristics (fleece weight,
number of crimps and staple length) were measured immediately after shearing. Complete randomized design was use to
analyzed the effect of age and the effect of gender was analyzed using T‐test.
Results: Males performed better (p<0.05) compared to females in all the measured parameters (BCS, BW, WW, SL and
NC).Among all age variation, sheep that were four years old performed better (p <0.005) than all other ages in all
parameters (BCS, BW, WW, SL and NC). One year old sheep had the lowest performance in all the parameters measured.
At five years of age wool production started to decrease.
Discussion: Gender and age of sheep had significant effect on body condition score, body weight, fiber crimp/1mm, staple
length and wool yield. The results were similar to other studies in which male and matured sheep perform better than
female and lambs. Low wool production in females may be due to high nutrient requirement, particularly protein, for
reproduction, and growth and development of the sheep, other than just wool production. Poor performance in lambs
may due to the fact that the rate of metabolism is higher in young animal than other ages.
Conclusion and Recommendations: Male and four‐year‐old ewes had higher production, this show that gender and age
of sheep had an effect on production traits.
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Background: Soybean (Glycine max (L) Merr.) is a productive and high quality summer forage legume for animal nutrition,
which can provide a high quality feed to be used in ruminant production operations which normally depend on the
declining quality of pastures. Although soybeans are grown primarily for grain or oil production worldwide, adverse
weather conditions may cause reduced seed yields or quality, forcing soybean producers to seek alternative uses for the
crops. In order to have enough feeds to sustain ruminant production during winter or drought months, forage soybeans
should be ensiled.
Aim: The study evaluated the effects of ensiling forage soybean (Glycine max (L) Merr.) with or without bacterial inoculants
on nitrogen (N) and energy retention in rams.
Methodologies: Forage soybean (cv. Link LF 6466) was harvested at R6 stage, chopped to 15mm length and ensiled in
210L drums for 90 days. The forage was treated as follows: i) control (2L water/t), ii) Lalsil Dry LB, a heterofermentative
LAB inoculant (denoted as LDLB), and iii) Sil‐All 4x4® W.S., a homofermentative LAB inoculant (denoted as Sil). After 90
days of ensiling, forage soybean silage (FSS) samples were collected per treatment and analysed for fermentation
characteristics and nutritive values. The FSS was top‐dressed with 500 g concentrate and fed ad libitum to 18 (6
rams/treatment) matured Damara rams (48.2 ± 2.51 kg live weight) in an N and energy balance study. Rams were placed
in individual metabolic crates, and were harnessed with faecal bags prior to urine and faecal samples collection. The trial
was done over a 21 day period (14 days adaptation plus 7 days sample collection), and the trial was approved by the
Animal Ethics Committee of ARC‐API(APIEC‐14/05).
Results: The intakes of dry matter, N and energy were higher in rams fed the Sil‐treated silage compared to those on the
other silages. Further, the retention of both N and energy was improved in rams fed the Sil‐treatment compared to those
fed on other silage treatments.
Discussion: The improved intake of N in rams fed Sil‐treated silage is attributed to the reduced proteolytic activity during
the ensiling. This treatment further improved N and energy retention of the silage by rams, which might be attributed to
the better fermentation process of the forage. The LDLB treated forage had higher content of volatile fatty acids and
higher ammonia N, which are known to have a negative effect on the intake of silage by ruminants.
Conclusion and recommendations: It was concluded that the inoculation of forage soybean with Sil was beneficial in
reducing the losses of N, hence reduction in environmental pollution.
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Background:Goats are widely reared in South Africa and are estimated to be at a population of 6 million. The majority of
goats that are reared in South Africa are kept by small holder farmers. The small scale farmers keep indigenous goats
which include: speckled goats, Loskop south indigenous goats, KwaZulu‐Natal goats, Nguni goats and the Delfzijl goats.
Aim: The effect of traditional systems of goat management on chevon quality was determined.
Methodology: Thirty two castrated Nguni goats with a body weight range of between 20 and 25 kg, at an average age of
6 months were housed in an open sided barn whose construction adheres to the local welfare standards.It gave protection
to wind, cold and rain. The basal diet satisfied the nutritional needs for the goats for maintenance and growth. The goats
were randomly assigned to two balanced treatment groups (i.e. herding and tethering) and acclimatized over two weeks.
The goats that were tethered were attached to trees in the veld by 3 m long individual ropes. The other 16 were herded
for 5 hours every day for the duration of the five month study. The two groups of goats foraged in the same paddocks and
the only difference was that the tethered goats were restricted in their movement by the tether ropes whereas the herded
ones were relatively freer in their movement.
Results: Previously herded and tethered goats respectively, L* values were 35.65 ± 1.85and 36.93 ± 2.43. The a* values
were 12.76 ± 2.04 and 13.01 ± 1.56. The b* values where 24.20 ± 1.15 and 24.97 ± 1.06 for meat samples The pHuvalues
were 5.98 ± 0.12 and 5.99 ± 0.15 for meat. The temperature values at which pH measurements were taken were not
significantly different for meat samples from herded (7.21 ± 2.17) and tethered (8.36 ± 1.54).
Discussion: There were no differences in color coordinates and pHu from meat samples of goats that were raised by
herding and those that were raised by tethering. This observation may imply that the feed intake of the goats was not
different for both management systems. Indifferences in color and pH of tethered and herded goats also suggest that the
animals were not stressed prior slaughter.
Conclusions and recommendations: Tethering or herding of goats did not affect the pH and color of chevon. It follows
that the welfare of tethered goats was not compromised as they had similar pH and color reading to herded goats. It may
be necessary to do foraging behavior of the tethered goats and compare with the ones that are herded.
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Background: The wool industry in South Africa requested Grootfontein Agricultural Development Institute in 2001 to
establish a fine wool dual purpose flock. The Grootfontein Dohne Merino stud (GDS) was established through the purchase
of top genetic material from more than 20 industry studs through a process of screening and selecting the biggest and
finest ewes and rams. Wool production is currently responsible for a large portion of the total income derived from
woolled sheep farming. Selection for wool production in the Dohne Merino industry is currently aimed at maintaining or
increasing wool production and decreasing fibre. However, when selection is aimed at specific traits, it is always important
to consider their favourable or unfavourable relationships with other traits.
Aim: Estimate the genetic relationship among wool characteristics in a dual purpose woolled sheep flock.
Methodologies: Data recorded on 4755 animals in the GDS from 2001 to 2014 were used for this analysis. The traits
included in the analysis were fleece weight (FW), fibre diameter (FD), staple length (SL), coefficient of variation of FD (CV),
wool quality score (WQ), creeping belly score (CB) and tensile strength (TS). The ASREML4 program was used to derive the
heritabilities and correlations among the traits.
Results: Direct heritability estimates obtained for FW, FD, SL, CV, WQ, CB and TS were 0.15, 0.63, 0.31, 0.47, 0.46, 0.19
and 0.25 respectively, with standard errors ranging from 0.03 to 0.04. The maternal permanent environmental effect for
FW and CB were 0.03 and 0.03 respectively. The genetic correlations (r2g) between FD and FW, SL, CV and TS were 0.25,
0.49, ‐0.22 and 0.31 respectively, which were all unfavourable correlations. The r2g between FW and SL, WQ, CB and TS
and between FD and WQ were 0.44, 0.39, 0.68, 0.41 and ‐0.30 respectively and were all favourable. All of these r2g were
significant and the standard errors ranged from 0.05 to 0.11.
Discussion: The r2g among the traits analysed in this study were in the same order as values estimated for other wool and
dual purpose breeds. It is clear from the unfavourable correlations between FD and the other wool characteristics that
selection for FD should not be practised without taken the other traits into consideration. This is especially important for
the unfavourable relationship between FD and SL, as SL has a direct effect on the price of wool. The same relationship
between FD and WQ was observed in this study as in the Cradock fine wool Merino stud, which suggest that finer wool
tends to have better wool quality.
Conclusions: Selection for FW will have a positive effect on most of the wool characteristics, resulting in maintaining or
improving these traits. However, selection for decreased FD on the other hand, could result in an unwanted decrease in
some wool characteristics. Selection for FD should therefore be practiced with care to ensure that there are no unwanted
changes in the wool characteristics.
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Background: The wool industry in South Africa requested Grootfontein Agricultural Development Institute in 2001 to
establish a fine wool dual purpose flock. The Grootfontein Dohne Merino stud (GDS) was established through the purchase
of the top genetic material from the industry. The establishment of a reference population is an important part in the
implementation of genomic selection for any breed. In light of the good genetic ties with industry flocks, as well as the
large amount of phenotypic information available, the GDS will be an ideal flock to include in a reference population.
However, the creation of a reference population is dependent on the genetic relationships among the animals and the
effective population size.
Aim: Determine if the GDS will be suitable to form part of the reference population for South African Dohne Merino, as
well as woolled sheep, by analysing the population structure and pedigree.
Methodologies: The POPREP software system, via the website http://popreport.tzv.fal.de provided by the Institute of
Farm Animal Genetics (FLI) in Germany, was used to analyse the pedigree data of the stud. The data uploaded to the
website included the sires, dams, birth dates and gender of 7072 animals born from 2001 to 2015 in the stud. The POPREP
output and data files provided information on the completeness of the pedigree, generation interval, inbreeding
coefficients, additive genetic relationships and the effective population size.
Results: The average completeness of the pedigree born over the past 10 years for one to six generations deep were
99.8%, 89.2%, 76.3%, 63.6%, 52.5% and 43.9% respectively. The average generation interval for the GDS was 2.9 and that
of the males and females 2.3 and 3.8 respectively. The average rate of change of the additive genetic relationships (∆f)
per generation of 0.01137 was calculated from the ∆f of 0.003921 per year. The corresponding inbreeding coefficients
(∆F) values were 0.007828 and 0.002699 per generation and year respectively. The average inbreeding coefficients of the
2015‐born lambs was 1.11%, while the corresponding values for the sires and dams used during the 2015 mating seasons
were 0.8% and 0.6% respectively. The effective population sizes for GDS were 44 and 64 based on ∆f and ∆F respectively.
Discussion: The lower degree of completeness of the pedigree from the third to the sixth generation can be ascribed to
the way that the flock was established and the use of sires to link the GDS to other studs in the industry. However, these
genetic ties that have a negative effect on the pedigree completeness will be beneficial when this resource flock will be
part of a reference population. Currently, inbreeding coefficients is relatively low for most of the animals, but care must
be taken to ensure that there is not an increase in the inbreeding coefficients.
Conclusions: This stud would be suitable to be included in a reference population, especially when the phenotypic data
recorded on this flock, as well as the genetic ties with other studs, are taken into consideration. A similar analysis with the
complete pedigree data of the Dohne Merino breed would also be beneficial.
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Background: Lambing season patterns of sheep in the communal areas of the Eastern Cape are not synchronized with the
optimum availability of the grazing resource to sustain lactating ewes. It has been established through several surveys
and studies that peak lambing season is around June and July which coincides with poor grazing quality, quantity, extreme
weather conditions and subsequent high lamb mortality rates. Medroxyprogesterone acetate treatment has been found
to be partly effective in delaying conception in these ewes. However, the optimum timing of treatment is still unknown.
Aim: In this study the effect of Medroxyprogesterone acetate treatment around the time of potential seasonal cyclic
activity on conception delay and subsequent lambing patterns was evaluated.
Methodologies: Communal ewes from two different flocks within the same community were used in the study. Randomly
selected ewes from each flock were treated with 150 mg Medroxyprogesterone acetate (Depo‐Provera, Pfizer) during
mid‐November (T1)(N=20), mid‐December (T2)(N=20) and mid‐January (T3)(N=20) respectively (Ethical Certificate Nr:
5/2012). The rest of the ewes from these flocks were used as a control. Ewes were exposed to an open mating season as
traditionally practised in the communal areas of the Eastern Cape. Ultrasound scanning and physical examinations were
performed on a monthly basis from March to October to determine the reproductive status.
Results: The T1 treatment resulted in a cumulative lambing percentage of 0, 0, 10, 45, 61 and 73 percent for the months
of May, June, July, August, September and October respectively. The T2 treatment resulted in 20, 16, 10, 15, 44 and 57
percent whilst the T3 treatment resulted in 50, 72, 65, 70, and 44 percent cumulative lambing rate for the same period.
The control group (rest of the flock) had a 60, 44, 70, 95, 72 and 78 percent lambing rate.Drops in lambing percentage
from month to month were due to ewes not presenting any visible signs of lactation due to potential lamb mortality. The
T1 and T2 treatments differed significantly in May and August (p<0.05). There were no significant differences for these
two treatments for the rest of the evaluation period (p>0.05). The T1 and T2 treatments did differ significantly from the
T3 and control during May, June and July (p<0.05). However, the T1 treatment differed significantly (p<0.05) from the
control during May, June, July and August. There were no significant differences between T3 and control for the whole
evaluation period (p>0.05). All treatments and the control did not differ significantly during September and October
(p>0.05).
Discussion: Mid‐January was eliminated as a potential time for this type of treatment. Mid‐November and mid‐December
treatments were not dissimilar in effect with mid‐November being marginally better. Medroxyprogesterone acetate
treatment, if administered at the stipulated dosage and time, had a definite effect in delaying the onset of the lambing
season in communal ewes. Grazing conditions and subsequent body condition of the ewes which have a direct effect on
the onset of cyclicity may influence the decision in which month to administer treatment.
Recommendations: Further studies are envisaged where a larger group of ewes will be treated in mid‐November and in
addition to this the effect on the next lambing season after cessation of treatment will have to be evaluated.
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Background: The Grootfontein Merino stud (GMS) and Cradock fine wool Merino stud (CFM) were founded in 1968 and
1988 respectively. While planning to establish a reference population for Merino sheep with the ultimate aim of
implementing genomic selection in South Africa, it was decided to include several existing research flocks in the reference
population. Several factors affect the efficiency of a reference population. The average genetic relationship among animals
and the effective population size are two factors playing a role in setting up an effective reference population.
Aim: The suitability of the GMS and CFM to be part of the reference population for South African Merino sheep was
investigated through analysis of the respective population structures and pedigrees.
Methodologies: Pedigree data of the studs were analysed with the POPREP software system via the website
http://popreport.tzv.fal.de, provided by the Institute of Farm Animal Genetics (FLI) in Germany. The uploaded pedigree
files included identification numbers for 16970 (GMS) and 10488 (CFM) animals, as well as the sire and dam, the birth
date and gender of each animal. Information on pedigree completeness, generation interval, inbreeding coefficients,
additive genetic relationships and effective population size was obtained from the POPREP output and data files provided.
Results: The average pedigree completeness for animals born over the past 10 years in the GMS were 99.9%, 81.5%,
68.7%, 60.1, 54.0% and 49.4% for one to six generations deep, respectively. Corresponding values in the CFM were 99.9%,
99.8%, 99.6%, 99.2%, 98.4% and 96.6% respectively. The average rate of change of the additive genetic relationships (Δf)
for the GMS was 0.00028 per year, which results in a Δf per generation of 0.00087. The rate of change of the average
inbreeding coefficients (ΔF) was 0.00026, which represents a ΔF per generation of 0.00078. The average inbreeding
coefficient of the 2014‐born lambs was 1.05%, while the respective values for the sires and dams used in 2014 were 0.51%
and 1.19%. The effective population sizes for the GMS, based on Δf and ΔF were 576 and 638, respectively. For the CFM,
Δf was 0.00294 per year, which results in a Δf per generation of 0.00936. The annual ΔF was 0.00284, which represents a
ΔF per generation of 0.00909. The average inbreeding coefficient of the 2014‐born lambs was 7.92%, while the respective
values for the sires and dams used in 2014 were 6.90% and 5.84%. The effective population sizes for the CFM, based on
Δf and ΔF, were 53 and 55 respectively.
Discussion: The difference in Δf and ΔF between the flocks could largely be ascribed to the degree of pedigree
completeness. The lower values for the GMS are due to sires brought into the flock from outside sources during the past
few years. As the effective population sizes are still above 50, the studs are currently not in danger of losing genetic
diversity. However, measurements should be employed to reduce the level of inbreeding in the CFM.
Conclusions: A combined analysis, including the industry and other participating flocks, will also be done to include the
effect of genetic ties between the studs.
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Background: The Carnarvon Afrino flock was founded in 1969, when breed development of a white wool breed for the
extensive sheep grazing areas started at the Carnarvon Experimental Station. Since 1980, the flock annually comprise
around 180 to 200 breeding ewes and only two rams were introduced into the flock from an outside source. This flock has
formed part of the biological bank of the Grootfontein Agricultural Development Institute (GADI‐Biobank) since 2006.
Resources from the GADI‐Biobank are being used for various genomic studies by researchers throughout South Africa.
Genomic studies are expensive and it is important that the correct animals are sampled for the specific studies, otherwise
the results will be meaningless and a lot of money will be wasted. During 2014, role players in the sheep industry discussed
the possibilities of implementing genomic selection in South Africa. However, before genomic selection can be
implemented in any breed, a reference population should be established. The average genetic relationship among animals
and the effective population size are two factors playing a role in setting up an effective reference population.
Aim: The suitability of the Carnarvon Afrino flock to become part of a reference population for South African woolled
sheep was investigated through analysis of its population structure and pedigree.
Methodologies: Pedigree data of the flock were analysed with the POPREP software system via the website
http://popreport.tzv.fal.de, provided by the Institute of Farm Animal Genetics (FLI) in Germany. The uploaded pedigree
file included identification numbers for 10836 animals, as well as the sire and dam, the birth date and gender of each
animal. Information on pedigree completeness, generation interval, inbreeding coefficients, additive genetic relationships
and effective population size was obtained from the POPREP output and data files provided.
Results: The average pedigree completeness for animals born over the past 10 years in the flock were 99.8%, 99.8%,
99.8%, 99.8, 99.7% and 99.5% for one to six generations deep, respectively. The average generation intervals for males
and females were 2.4 and 3.7 years respectively, amounting to an average generation interval of 3.1 years. The average
rate of change of the additive genetic relationships (Δf) for the flock was 0.00195 per year, which results in a Δf per
generation of 0.00640. The rate of change of the average inbreeding coefficients (ΔF) was 0.00185, which represents a ΔF
per generation of 0.00627. The average inbreeding coefficient of the 2015‐born lambs was 12.21%, while the respective
values for the sires and dams used in 2015 were 11.93% and 11.43%. The effective population sizes for the flock, based
on Δf and ΔF were 78 and 80, respectively.
Discussion: The high degree of completeness of the pedigree of the flock will contribute to the estimation of more accurate
inbreeding coefficients, effective population size and breeding values. Although both Δf and ΔF are still low, the relatively
high inbreeding coefficients of the animals currently in the flock is a cause for concern. As the effective population size is
above 50, the flock is currently not in danger of losing genetic diversity.
Conclusions: The Carnarvon Afrino flock is suitable for inclusion in a reference population for South African woolled sheep.
However, management of the population should employ measurements to reduce the level of inbreeding in the flock.
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Background: Intensive sheep production systems are based on the use of cultivated pastures, ensuring a constant supply
of high quality grazing. This theoretically allows for the practice of accelerated, continuous breeding systems. Since
optimum feeding conditions can be provided to the lactating ewe, she can be physiologically prepared to ovulate and
conceive whilst still in lactation, thus allowing breeding to be accelerated to such an extent that more than one lambing
opportunity per ewe per year can be obtained during the productive lifespan of the ewe.
Aim: To evaluate the reproductive performance of Dohne Merino ewes in an intensive production system.
Methodologies: Lambing data was collected from 207 Dohne Merino ewes that were reared on irrigated lucerne
(Medicago sativa), grass pastures in a continuous lambing system. Over the 2015 lambing season, two Dohne Merino rams
were reared along with the ewes to allow mating to be carried out throughout the year. The flock was monitored daily for
births and mortalities. Within 24 hours after lambing, the lambs were weighed, marked and their birth status and gender
recorded. The lambs were then weaned at approximately 120 days of age. Conception date was estimated to be 150 days
prior to lambing.
Results: During the 2015 lambing season, 389 lambs were born to the flock, with the ewes obtaining a lambing rate of
187.9%, and a weaning rate of 170.0% (ewe mated). Ewes that were able to lamb more than once in the year were open
for 59.3±27.8 days, before the second conception took place. During the year, it was observed that most of the lambs
were conceived between February to May and September to October. The effect of lamb gender did not influence the
weights of the lambs at birth or at weaning (P>0.05). Single born lambs weighed 5.2±0.2 kg at birth and 30.6 ± 0.7 kg at
weaning, whereas lambs born as multiples weighed 4.3±0.2 kg at birth and 27.5±0.6 kg at weaning. These differences
between birth status for birth and weaning weights were found to be significant (P<0.05).
Discussion: The intensive management of the Dohne Merino flock allowed for such high lambing and weaning rates to be
achieved. The provision of high quality grazing allowed ewes to replenish body reserves during lactation, so that they
could be mated again within 60 days after lambing. Patterns showed that most of the ewes are mated in late summer‐
autumn and spring months, suggesting that mating does follow a seasonal pattern. As single born lambs do not have to
compete for resources in the womb, as well as for milk from the dam after birth, they are able to obtain a greater supply
of nutrients and so exhibit higher weights than multiple lambs.
Conclusions and recommendations: It is possible to achieve high lambing rates in an intensive accelerated breeding
system with ewes being able to lamb twice within a year, depending on the time of lambing. Further research is required
to understand the mating patterns of the sheep throughout the year so that improved supplementation regimens can be
implemented.
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Background: Recent withdrawal or banning of a number of growth agents that are based on steroid hormones or human
antibiotics has promoted the necessity for a safe and efficient growth agent to be introduced in the animal production
sector. Repartitioning agents such as beta‐agonist could potentially offer a solution. R‐Salbutamol is such a beta‐agonist
that has been extracted from racemic (RS‐) salbutamol, which is commonly used to treat human respiratory disorders. It
has been successfully used as a beta agonist in both the swine and poultry industries but further investigation is however
necessary on its application in lamb and beef production.
Aim: This study aims to determine the influence of different inclusion levels of R‐salbutamol to a commercial finishing diet
and its effect on feedlot performance and carcass characteristics.
Methodologies: The trial consisted of 56 Dorper lambs (aged 100 days) of which 28 were intact males (R) and 28 were
castrated males (W). Three inclusion levels of R‐salbutamol (110mg/kg, 135mg/kg and 160mg/kg feed) were added to a
commercial finishing diet. The same commercial diet with 0mg/kg feed was used as the control. Treatment effects
between genders were also investigated. During the 28 day trial period all animals were weighed on a weekly basis and
daily feed intake data were collected, after which they were slaughtered and compared for various carcass composition
characteristics.
Results: For the overall trial period, there were no significant differences in the ADG between respective treatments. There
were however significant differences between genders with rams having higher ADG (p < 0.001). Rams (4.52 kg/kg body
weight) also exhibited a better (p < 0.05) FCR than whethers (5.46 kg/kg body weight). There were also significant
differences found for FCR between treatments with 110mg/kg (4.51 kg/kg body weight) and 160mg/kg (4.81 kg/kg body
weight) producing a better (p < 0.05) feed efficiency compared to the control (5.5 kg/kg body weight). Including 135mg/kg
in the diet would have no effect on FCR relative to any of the treatments. As expected rams had a higher (p < 0.001) LW
value and lower (p < 0.001) dressing %. Treatment had no effect on last mentioned parameters.
Discussion: Even though none of the treatments significantly improved the ADG of the trial animals it was found that
including R‐ salbutamol in levels 110mg/kg and 160mg/kg could lead to a superior FCR.
Conclusions and recommendations: Including R‐salbutamol to the diet had no negative effect on overall growth
compared to the control but further investigation is needed to provide better insight into the effect that it may have on
meat quality characteristics.
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Background: Ulcerative balanoposthitis (UB) is a venereal disease in Dorper sheep that was first reported in the 1970’s in
the Calvinia district in Northern Cape, South Africa. The disease affects both ewes and rams, with rare cases observed in
other sheep breeds and goats. It is estimated that UB affects 2‐4% of the national Dorper population, which has an
important economic impact, as reflected in a reduced lambing percentage. Previous studies have identified Mycoplasma
mycoides mycoides large colony variant (mmLC) and Arcanobacterium pyogenes as potentially contributing in a permissive
manner to the incidence of UB. The aetiological agent (‐s) causing UB is however still unknown.
Aim (‐s): The aim of this study was to determine whether healthy (not infected) and rams infected with UB differ in terms
of the bacterial diversity present in the penis sheath environment.
Methodologies: Swab samples were collected from 40 Dorper rams (20 infected, 20 healthy), with sampling being carried
out in the immediate environment of the penis sheath. The samples were processed according to customized DNA
extraction protocols, and resulting DNA samples were sequenced using 16S rRNA amplicon sequencing. Sequences were
quality filtered, merged, dereplicated, clustered into OTU’s and checked for chimeric sequences using UPARSE. Taxonomic
classification and phylogenetic alignment was achieved in QIIME using the RDP database and PYNAST, respectively. Alpha
and beta diversity measures were also estimated using QIIME. Bacterial biomarkers of sick and healthy communities were
determined by Lefse. The R programme was used to produce visual interpretation of the data as heat maps.
Results: Mycoplasma mmLC was not identified in the current sample set. Three Mycoplasma species were identified, with
one species that has never been associated with UB cases before. No significant difference in the relative abundances
between healthy and infected observed. The genus Arcanobacterium was identified, however, A. pyogenes identification
could not be done. Alpha (chao1, p‐value=0745; Shannon index, p‐value=0.491) and beta (unweighted unifrac, p‐value=
0.351 and weighted unifrac, p‐value=0.102) diversity between healthy and sick communities showed no significant
differences. A total of 21 and 42 bacterial taxa showing statistical significance in differences of relative abundances, were
observed for sick and healthy samples respectively. This imply that these taxa can potentially be defined as biomarkers
differentiating between healthy and infected individuals. Of these, Order level Bacteroidales5 (sick) and Family level
Leptotrichiaceae10 (healthy), had the highest LDA scores, reflecting over 8 orders of magnitude difference in abundance.
Heatmap results showed better clustering of samples into healthy and sick groups, which supported the lefse results.
Discussion: The findings from this study indicate that the causative organism (‐s) contributing to the incidence of UB may
be of viral or fungal origin. Preliminary findings identified a new Mycoplasma species that was not identified in previous
studies on UB. A more in‐depth analysis of bacterial taxa flagged by lefse should be investigated.
Conclusions: The disease is multifactorial in nature, and studies are underway to identify all potential contributors to the
incidence of UB. The novel mycoplasma identified in this study warrants further investigation. The potential role of viruses
and fungi in the incidence of UB will be investigated.
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Background: Parasite infection, particularly with gastrointestinal (GI) nematodes, has a major effect on the efficiency of
production of grazing ruminants (Sykes, 1994). Control of GI nematodes in ruminants is largely based on suppressive or
therapeutic use of drugs combined, that are rapidly losing efficiency. Also, the ability of nematodes rapidly to develop
resistance to new drugs is of concern as it is unlikely that many, if any, novel drugs will be licensed for veterinary use in
ruminants in the foreseeable future (Geary, 1999). This calls for the search for alternative methods. Among several
alternatives like grazing management, feeding of tanniferous, manipulation of host nutrition has proven to be a way out.
Aim: The growth performance, haematological parameters and faecal egg count of West African Dwarf goats (N=24) are
presented in this study.
Methodologies: Twenty four intensively raised West African dwarf goats were divided into three groups of eight animals
per group and were randomly allotted to one of the three experimental diets: high energy‐high protein (HH), medium
energy‐medium protein (MM) and low energy‐low protein (LL), Study on growth performance and haematological
parameters were subjected to analysis of variance in a completely randomized design. The goats were fed at 4% of their
body weight and Panicum maximum and water were fed ad libitum.
Results: Nutrient density significantly (p<0.05) increased the weight gain (kg) from 1.05 kg in LL diet to 1.71 kg in HH diet;
metabolic weight gain (kgBW0.75) from 1.03 kg in LL diet to 1.50 kg in HH diet; average daily weight gain (g/day) from 15.00
g in LL diet to 24.38 g in HH diet and dry matter intake (DMI, g) from 359.56 g in LL diet to 422.75 g in MM diet. Packed
cell volume, haemoglobin and red blood cells were significantly (p<0.05) increased by varying nutrient density. Faecal egg
count decreased with increasing protein and energy contents in the diets.
Discussion: The results corroborate the report of other authors that concentrates with high protein have been reported
to promote rapid growth of ruminant animals, improve the haematogical parameters with a reduction in the egg per gram
of the faeces.
Conclusion: It is concluded that increased protein and energy level enhanced better growth performance, improved
haematological constituent of the goats with a reduction in faecal egg counts.
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Background: Tannins are known to reduce rumen protein degradation thereby increasing bypass protein and amino acids
that flow to the small intestine for absorption. Colophospermum mopane (mopane) trees are tannin rich and are found
abundantly in Limpopo. Leaves of this tree have a potential to be used for improving protein utilization by ruminants.
Aims: The study was aimed at evaluating the potential use of tannins in mopane to improve protein utilisation by
ruminants. The specific objective was to determine the effect of mopane leaf meal supplement on intake and growth of
intensively finished indigenous goat weaners.
Methodologies: Fifteen female goats of age 6‐7 months were allocated to 5 treatments in groups of 3 animals and
individually fed for 63 days with a finishing diet of 14.5 g/kg CP and 15.4 MJ/kg. The finishing diet was supplemented with
varying levels (0, 80, 100, 120 & 140 g/kg) of mopane leaf meal which constituted the treatment. The inclusion levels were
constructed to deliver 0.00, 0.51, 0.80, 1.16, 1.57 g/kg of condensed tannins (CT) at a pre analysed leaf content of 8 g/kg.
Literature indicates that the pro‐nutritional effects of tannins start at around 1g/kg so the experimental levels were
targeting that literature onset levels. Daily intake and weekly weights of animals were recorded. Difference in averages of
initial weight, final weight, total weight gain, total intake, daily gain and feed efficiency were tested by ANOVA procedures
of SAS.
Results: There was a notable trend of reduced daily intake 0.72; 0.70, 0.71, 0.67, 0.68 kg/day and improved efficiency
0.22, 0.22, 0.22, 0.24, 0.25 kg/day for treatment levels 0, 80, 100, 120 & 140 g/kg respectively however these numeric
trends/differences were not statistical (p > 0.05). Total weight gains at the end of the experiment 8.42, 8.68, 9.92, 8.42,
8.07 kg for treatment levels 0, 80, 100, 120 & 140 g/kg were also not different (p > 0.05). The initial weight, final weight,
and average daily gain also did not differ according to their supplement levels (p > 0.05).
Discussion: There were no effects on intake and growth performance imparted by the inclusion of the tannin rich
Colophospermum mopane leaf supplement. This is contrary to the literature as these levels were expected to induce some
form of improvement in protein absorption but it is also known that in their natural form, tannins have a permanent
binding effect that has a potential to render the protein unavailable even in the small intestines.
Conclusion/Recommendation: At studied levels, supplementation with tannins in Colophospermum mopane did have an
effect on intake and growth performance of intensively finished indigenous goats.
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Background: Protein supplements in rations for fattening livestocks are increasingly expensive and in some places hard to
find. Studies of the nutritive value of locally produced alternative protein supplements are continuing globally but
particularly in developing countries where access to finance is often a challenge for small scale farmers.
Aim: To investigate the effects of two inclusion levels of Baobab seed cake and Macadamia oilcake on growth performance
and carcass characteristics of S.A.Mutton Merino lambs.
Methodologies: Thirty two S.A.Mutton Merino lambs aged between five to six months were used in the study. The diets
were made up of 10 and 15% of both Baoabab seed cake and Macadamia oilcake. Daily feed intakes were recorded every
day before morning feeding and the lambs were weighed once a week for 67 days. Average daily gain and feed conversion
efficiency were calculated from the weight of the lambs and the feed intake. Carcass parameters were measured after the
lambs were slaughtered at the end of the trial. The experimental design was an RCB arranged in a 2 x 2 factorial.
Results: There was a significant (P<0.05) protein supplement x inclusion level interaction. The results showed a significant
difference in the average daily feed intake, average daily gain, total weight gain and final body weight. Feed conversion
efficiency did not differ significantly (at P>0.05) in this study. Warm and cold carcass masses were significantly different
(at P<0.05) but the dressing percentage for the lambs in the four diets were not significantly different (P>0.05) from each
other. Lambs on 15% Baobab seed cake consumed more feed than the lambs on 10% Baobab seed cake and 15%
Macadamia oilcake but had similar feed consumption with lambs on 10% Macadamia oilcake. Similar trends were
observed for average daily gain but the results on total body weight gain showed that lambs on 15% Baobab seed cake
performed better followed by those on both 10% Baobab and Macadamia oilcake and the least were those on 15%
Macadamia oilcake. The lambs on 15% Baobab seed cake and 10% Macadamia oilcake had similar final body weight
followed by those on 10% Baobab seed cake and the least were those on 15% Macadamia oil cake. The same trend was
observed for col and warm carcass masses.
Discussion: The results of this study were consistence as well as in contrast with the findings of several authors who
studied the effects of Baobab seed cake in cattle, goats, rabbits and sheep in other countries within the African continent.
Similar results were also noted from author(s) who investigated macadamia oilcake as a protein supplement for cattle.
The differences in the performance of the lambs within this study can be attributed to palatability, feed intake and fibre
content of cakes.
Conclusion: Lambs on Baobab seed cake and 10% Macadamia oilcake performed better than those on 15% Macadamia
oilcake but were comparable to findings of other authors. Both cakes can be included up to 15% in lamb diets.
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Background: The main selection criteria for the Dohne Merino breed is among others to increase yearling live weigh,
maintain fleece weight and to reduce mean fibre diameter. It is known that heavier and leggier animals tend to be less
hardy and possibly less reproductive. It is hypothesised that selection for growth (weaning and post weaning) will lead to
a leggier type of animal with a negative impact on reproduction rate.
Aim: To estimate genetic parameters for shoulder height, live weight, wool and reproduction traits in a Dohne Merino
flock.
Methodologies: Data on yearling shoulder height (SH), weaning weight (WWT), yearling weight (YWT), yearling clean
fleece weight (CFW), yearling fibre diameter (FD), number of lambs weaned at first lambing (NLW1) and number of lambs
weaned at second lambing (NLW2) were recorded in the University of Stellenbosch Dohne Merino flock between 2002
and 2015. The number of available records ranged from 926 for NLW2 to 7434 for WWT. ASREML was used to estimate
genetic parameters for these traits.
Results: Derived heritability estimates (±SE) amounted to 0.400.05 for SH, 0.180.03 for WWT, 0.410.06 for YWT,
0.400.03 for CFW, 0.690.03 for FD, 0.130.05 for NLW1 and 0.100.06 for NLW2. Significant maternal genetic effects
were found for WWT (0.070.02) and YWT (0.080.02), while WWT was also affected by dam permanent environment
(0.060.01). Genetic correlations with SH amounted to 0.580.10 for WWT, 0.540.10 for YWT, 0.100.11 for CFW,
0.130.09 for FD, 0.170.19 for NLW1 and 0.390.22 for NLW2. The genetic correlations of SH with maternal genetic
variance ratios for WWT and YWT amounted to respectively 0.380.14 and 0.080.16.
Discussion: Shoulder height is highly heritable and correlated with growth traits (WWT and YWT). Selection for these
traits, as currently in practise, will increase SH in the breed. No data is available to support the assumption that it will lead
to a leggier type of animal. The direction of genetic correlations of SH and reproduction traits was positive but these
correlations were not significant as reflected by estimates below twice the corresponding standard error. SH was lowly
correlated with YFW and YFD.
Conclusions: The current Dohne Merino breeding objective will result in animals with a higher shoulder height. It is
recommended that additional data be collected on condition scores at weaning and yearling age to quantify the impact
of the current breeding objective on all traits of economic importance.
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Background: The South African ostrich (Struthio camelus var. domesticus) industry has developed for more than a century.
The success and cost‐effective production of ostriches starts with the breeder birds. However, the nutritional
requirements of these birds are not well defined. During the breeding season male and female ostriches are maintained
together. An understanding of the intake requirements of both males and females is needed to optimise the reproductive
potential of this species.
Aim: To determine the feed intake of male and female ostriches during the breeding season.
Methodologies: A pelleted breeder diet was provided to male (3 to 9 years of age) and female (2 to 9 years of age)
breeding ostriches over a 25‐week period. The breeding season extended from 14 May to 23 December 2014. The birds
were kept individually in adjacent pens to stimulate breeding behaviour, where they received a breeder diet containing
9.2 MJ metabolisable energy/kg feed, 14.0% protein, 0.6% lysine, 2.5% calcium and 0.6% phosphorus ad libitum. The
weekly feed intake of 12 male and 21 female breeding birds, maintained in separate paddocks for usage during the
development of an ostrich artificial insemination protocol, was recorded over this period. Birds were weighed at the
beginning and end of the study period. Ethical clearance for the project was obtained from the Western Cape Department
of Agriculture (clearance number R11/40).
Results: The average initial live weights of the male and female breeder birds were 132 ± 6 kg and 124 ± 4 kg, respectively
(P = 0.22). No interaction (P > 0.05) was found between stage of the breeding cycle and gender for the following traits:
live weight (P = 0.71), feed intake (P = 0.51) and feed intake as a percentage of live weight (P = 0.36). No differences were
observed for the live weight of male and female ostriches at the commencement or cessation of breeding (P = 0.69).
However, differences were observed for live weight between males (134 ± 4 kg) and females (124 ± 3 kg) (P = 0.04).
Differences in feed intake were observed for gender (P = 0.04), and stage of the breeding cycle (P = 0.03). The overall feed
intake was 3 109 ± 179 and 2 627 ± 135 g/day for male and female breeder birds, respectively. At the commencement of
breeding, feed intake was 3 123 ± 159 g/bird/day and at the end it was 2 614 ± 159 g/bird/day. No differences for feed
intake as percentage of live weight at 2.4 ± 0.2% for males and 2.1 ± 0.1% for females were observed for gender (P = 0.28),
while differences (P = 0.03) were observed between the start (2.5 ± 0.1%) and end stages (2.0 ± 0.1%) of the breeding
cycle. No interaction was observed for feed intake between gender and production week (P = 0.13). However, gender and
week both had an effect on feed intake (P < 0.0001).
Discussion: The study showed that male breeding ostriches had a higher live weight and feed intake than females.
However, the feed intake of males and females as percentage of live weight did not differ. Feed intake of the birds was
higher at the beginning of their breeding cycle than at the end.
Conclusions and recommendations: In the present economic climate it is important to determine the feed intake of male
and female breeder birds to minimise feed wastage and to compensate for the higher feed intake of male ostriches in
commercial production systems.
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Background: A model is currently being developed to determine the nutritional requirements of ostriches more
accurately. To do this, it is important to know the level of heat loss the animal experiences at different stages in its life. By
being able to predict the skin surface based on age and/or weight, the amount of heat loss can be predicted. Heat is lost
through radiation and convection, the skin surface area affects the rate of heat loss. This can be used to better formulate
diets for specific groups of animals based on weight or age.
Aim: To derive the skin surface area of ostriches from their age and/or weight.
Methodologies: Data was collected from 342 South African Black ostriches (from 1 day to 500 days of age and 0.79kg to
147kg live weight) from three experiments respectively conducted at the Kromme Rhee and Oudtshoorn Research farms.
The ostriches were slaughtered at different weight and age intervals and the skin surface area of the wet skins was
determined at each slaughter interval. Raw data was analyzed with a one‐way ANOVA to evaluate the fit of various growth
models. The models chosen after analysis were the Gompertz and power model. The study was granted ethical clearance
by the Western Cape Department of Agriculture (number: R11/41; S13/93).
Results: The relation between age and skin surface area was best described by the Gompertz model with the following
equation: Y = 123.1*exp(‐exp(‐0.00862*(X‐181.4))) (R2 = 0.94, P < 0.01), where Y is the skin surface area and X is the age
of the bird. To describe the relationship between live body weight and skin surface area, the linearized power curve was
used, yielding the following equation: Y = 0.701X + 1.6874 (R2 = 0.98, P < 0.01), where Y is Ln(skin surface area) and X is
Ln(live weight) of the bird.
Discussion: The strong correlation between the actual skin surface area and the Gompertz model prediction (r = 0.97)
indicated that the model accurately predicted skin surface area from age. A high R² ‐ value shows that 93.9% of the
variation in skin surface area could be accounted for by the age of the birds. By using the linearized power model for the
relationship between live weight and skin surface area we can simply state that there is a positive linear correlation
between Ln(live weight) and Ln(skin surface area) (r = 0.99), without using complicated equations. With this model 97.6%
of the variation in skin surface could be accounted for by the live weight of the birds.
Conclusion/recommendations: By using these two models, the skin surface area of the ostrich could be predicted quite
accurately at a certain age or body weight. Weight will be the better independent variable considering the higher R2 ‐
value of the linearized power model where body weight is used to predict skin surface area and the fact that measuring
weight is easier than keeping track of age. These models can be used to predict skin surface area and ultimately heat loss
capacity in ostriches for future studies.
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Background: Sperm motility is a vital component of sperm quality as it measures the kinematic activity underlying the
competing ability of sperm from each male in fertilising an egg. Pooled ejaculates are commonly used in experiments
aimed at developing an Artificial Insemination (AI) protocol. However, sperm competition to fertilise eggs from pooled
ejaculates might affect sperm motility, yet few studies have been undertaken to estimate its effect on overall motility of
pooled samples.
Aim: To evaluate the effect of pooling ostrich ejaculates on sperm motility.
Methodologies: Twenty‐two ejaculates were collected from 2 to 4 South African Black male ostriches (2 ‐ 9 years of age)
for a period of 3 weeks using the dummy female method. Ejaculates were collected 3 times per week and diluted 1:6 with
an ostrich specific semen diluent and assessed for sperm motility using Sperm Class Analyzer software (SCA v.3, Microptic
S.L., Spain). One or 2 billion sperm were then drawn and pooled with the same number of sperm from other males. Eight
pooled ejaculate samples (1 constituted of 4 males, 3 constituted of 2 males, 4 constituted of 3 males) were then assessed
for sperm motility and compared to sperm motility of individual ejaculates. A general linear mixed model was performed
using SAS, version 9.3. This study was granted ethical clearance (Reference: R9/24) by the Western Cape Department of
Agriculture.
Results: The percentage progressively motile (PMOT) sperm of pooled ejaculates and ejaculates from individual males
(mean ± SE) amounted to 55.3 ± 4.4% and 58.9 ± 2.7% respectively (P > 0.05). The total sperm motility percentage (MOT)
of the pooled ejaculates and individual males amounted to 72.3 ± 4.2% and 77.6 ± 2.5% respectively (P > 0.05). Similarly,
pooled ostrich ejaculates did not differ from individual ejaculates for average path velocity (VAP: 67.9 ± 3.3 μm/s and 72.8
± 2.0 μm/s, respectively), curvilinear velocity (VCL: 80.4 ± 3.2 μm/s and 86.6 ± 1.9 μm/s, respectively), straight line velocity
(VSL: 55.3 ± 2.8 μm/s and 57.5 ± 1.7 μm/s, respectively), amplitude of lateral displacement (ALH: 2.6 ± 0.1 μm and 2.7 ±
0.1 μm, respectively), linearity (LIN: 69.1 ± 2.6% and 66.5 ± 1.6%, respectively), threshold straightness (STR: 82.2 ± 2.5%
and 79.1 ± 1.5%, respectively) and wobble (WOB: 84.2 ± 1.6% and 83.9 ± 0.9%, respectively). Furthermore, no difference
(P > 0.05) was observed in the overall sperm motility of pooled ejaculates containing either 1 or 2 billion sperm.
Discussion: The results of this study reveal that pooling of diluted ejaculates from different male ostriches does not affect
overall sperm motility. Pooled ejaculates can therefore be used in developing a protocol for AI in ostriches without
compromising the motility of sperm. However, single male ejaculate should still be preferred once a viable AI protocol is
in place for breeding to facilitate the recording of pedigree information, which is a constraint to the industry at present.
Conclusion/recommendations: Further studies are needed to evaluate the effect of pooling ejaculates on the
morphology, viability and in vivo fertilising ability of sperm.
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Background: Highly variable early weight gain and poor chick survival are important constraints in ostrich farming. This
can be attributed in part to poorly defined husbandry practices, disease management and inappropriate stockman ship.
Extensive research on developing good husbandry practices can assist to address these constraints, thereby improving
ostrich production and welfare.
Aim: To study the effect of different husbandry practices on weight gain, survival and immuno‐competence of ostrich
chicks.
Methodology: A study conducted during 2013 and 2015, using a total of 216 and 200 ostrich hatchlings respectively,
investigated the influence of contrasting husbandry practices on ostrich chick traits from day‐old to 3 months of age. Three
husbandry practices were investigated including standard husbandry (S; exposure to humans limited to providing feed
and fresh water); human imprinting (S+I1; lengthy exposure to humans including touch [hand feeding], audio [human
voices], and visual [human presence] cues); and human imprinting (S+I2; lengthy exposure to humans, with only visual
and audio cues). Imprinting took place over a 30 ‐ day period. A Hemagglutination Inhibition (HI) test was carried out on
5‐months‐old chicks (N = 196) in 2013 to determine the humoral response 21 days after vaccination according to the
standard Newcastle Disease protocol. Live weight, survival, and immuno‐competence at 6 and 12 weeks after hatching
were recorded at weekly and monthly intervals, to determine the influence of husbandry practices. Ethical clearance was
granted by the Western Cape Department of Agriculture (Ref No.: R9/24) and SAS Enterprise Guide 5.1 was used to analyse
data.
Results: At 6 weeks old, S+I1 chicks had higher live weights compared to the S+I2 and S treatments (7.47 ± 0.18 kg vs 7.06
± 0.15 kg and 6.21 ± 0.13 kg, respectively; P < 0.001), but no difference was observed between the three groups when
they reached 12 weeks of age (S+I1: 22.67 ± 0.63 kg; S+I2: 22.80 ± 0.67 kg; and S: 22.10 ± 0.66 kg respectively; P > 0.05).
Survival to 6 weeks was improved in the S+I1 and S+I2 group, when compared to the S group (87.5% and 86.9% vs. 83.7%;
P = 0.04), while no difference was observed between the three groups at 12 weeks of age (P > 0.05). Furthermore, the HI
test revealed that, more S chicks tested positive to Newcastle disease vaccination compared to the imprinting treatments
(S: 69.1%; S+I1: 49.9%; and S+I2: 63.6%; P < 0.05), suggesting that S+I2 and particularly S+I1 chicks had an improved
immuno‐competence.
Discussion: Extensive exposure of ostrich chicks to humans impacted positively on chick weight gain, survival and immuno‐
competence during the first 3 months after hatching, a critical time in the intensive rearing of ostrich chicks. The exact
mechanisms involved in improving the viability and survivability of ostrich chicks still need to be clarified but it is assumed
that chicks accustomed to human presence may experience lower levels of stress during routine farming operations.
Conclusion/recommendations: Further studies are needed to evaluate the effect of different husbandry practices on long‐
and short‐term stress responses, docility, reproductive performance and meat quality of ostriches.
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Background: Research indicated that ostrich skin grading was markedly improved when day‐old chicks were declawed.
However, declawing chicks raised welfare concerns due to the permanent removal of the toenails, as it involved removing
part of the toe to remove the growth point. The alternative practice of only clipping the toenails has consequently been
adopted by the local ostrich industry to improve welfare, while minimizing injuries and improving skin quality. The toenails
regrow quickly with this method, but are shorter and less likely to inflict lacerations after regrowth. However, there are
still welfare concerns because of the pain that the clipping of the toenails is thought to cause due to the presence of
spongy bone tissue from the last toe digit in the part of the nail that is clipped.
Aim: To report preliminary results on the effects of clipping the toenails of ostrich chicks on welfare and production and
to determine whether this husbandry practice is beneficial or detrimental.
Methodologies: In Trial 1 the clipping of the toenails of ostrich chicks at day‐old and again at one month of age was
investigated and compared to a control treatment where toenails were left intact. The experimental treatments involved
the clipping of toenails of some chicks at day‐old, while others were clipped at day‐old and again at one month of age.
Toenails were clipped with an electrical debeaker with a heated blade according to a standardised methodology. Each of
the three treatments was replicated in five groups of chicks. Wellness was assessed according to a wellness score based
on behaviour and wound healing. Growth and mortalities of chicks were also monitored. The skins of experimental birds
were evaluated for evidence of toenail‐related injuries after slaughter at 10 months of age. The ratio of heterophils to
lymphocytes (H/L) was used to assess stress as a result of toenail clipping with and without the use of a non‐steroidal anti‐
inflammatory drug (NSAID) and a topical anaesthetic in Trial 2. Blood smears were taken before and 48 hours after
treatment to determine whether treatment influenced the H/L ratio of individual chicks. The data of both trials were
analysed according to a completely randomised design. Ethical clearance for the project was obtained from the Western
Cape Department of Agriculture (clearance number R14/106).
Results and discussion: Growth and mortality were not influenced by treatment. The number of toenail‐related lesions
on skins as well as skin grading was significantly reduced in both clipped treatments in Trial 1. However, clipping the
toenails again at one month of age did not have any additional benefits. Toenails regrew quickly to reach about the same
length as unclipped toenails within 14 weeks. In Trial 2, no treatment differences were evident in H/L ratios after toenail
clipping, either with or without the use of a NSAID and a topical anaesthetic.
Conclusion and recommendation: Clipping the toenails of day‐old ostrich chicks does not seem to impact negatively on
the long‐term welfare and production of ostriches, while it improved skin quality by decreasing toenail‐related skin lesions.
Research on the refinement of the technique and alternative strategies should continue.
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Background: Three Mycoplasma species are associated with respiratory infections in South African ostriches and are in
short referred to as Ms01, Ms02 and Ms03. Mycoplasmas are problematic in feedlot ostriches where they cause reduced
production, downgrading of carcasses and, in extreme cases, chick mortalities. Infections can be treated with antibiotics,
but may require long‐term treatment with subsequent unwanted accumulation of antibiotic residues in meat. The
development of whole‐organism vaccines, as alternative, is impractical and not economically feasible. Knowledge of the
Mycoplasma genome of Ms01 allowed a different approach where a Ms01‐antigen could be identified as vaccine target
for use in a DNA‐vaccine against Ms01 infections in ostriches.
Aim: This study investigated the ability of DNA vaccines developed against Ms01 to elicit an antibody response in ostriches
during a vaccination trial.
Methodologies: The OppA protein was identified as a possible antigen and its gene cloned into two DNA‐vaccine vectors,
pCIneo and VR1020. Both vectors include an origin of replication, selection marker and eukaryotic promoter, intron and
polyadenylation signal. In addition, VR1020 has a signal peptide allowing export of the expressed protein for better
immune activation. The trial consisted of 140, 3 ‐ 4 month old ostriches that were raised in Fraserburg and moved to
Oudtshoorn once they reached 40 kg. Group one (n = 60) was vaccinated with pCI‐neo_oppA, group two (n = 60) with
VR1020_oppA and group three (n = 20) acted as control and did not receive any vaccine. Each of the vaccinated groups
was subdivided into three groups (20 per group) with each receiving either a 100, 300 or 600 μg/ml dose of plasmid
intramuscularly at week 0 and 7. Blood was drawn at week 0, 4, 7 and 10 and anti‐OppA antibodies measured using an
ELISA developed for this purpose. Tracheal swabs were also taken from all ostriches during the course of the trial to
determine background mycoplasma infections using PCR. Ethical clearance was obtained from the University of
Stellenbosch Animal Ethics Committee (Ref: SU‐ACUM13‐00019) and the Director of Animal Health (DAFF) (Ref:
12/11/1/1/3) respectively.
Results: The control group showed no increase in antibody titres over the 10‐week 10 weeks. Compared to this, pCI‐
neo_oppA was not able to elicit a statistically significant antibody response irrespective of the dose administered. In
contrast, VR1020_oppA elicited an anti‐OppA antibody response. Based on the calculated LSD (0.1759), only the groups
that received a 300 or 600 μg/ml plasmid dose had titres significantly different from the control group at week 7 and 10.
Background mycoplasma infections increased at week 10 and only after movement of ostriches to Oudtshoorn. Ms02 and
Ms03 infections were dominant with overall less infections in the VR1020_oppA groups using a dose of 600 μg/ml plasmid,
and the most in the control group. Background infections still need to be evaluated, but are not expected to have an
influence on the observed antibody titres before week 10. No increase in Ms01 infections were observed, but this included
the control group and therefore it cannot be concluded that the lack of Ms01 infections was only due to the VR1020_oppA
vaccine.
Discussion: Despite having the same antigen, only the VR1020_oppA construct was elicited a dose‐dependent antibody
response. This highlights the role of the plasmid backbone in the antibody response. A lack of cross‐reactivity between
the anti‐OppA antibody of Ms01, Ms02 and Ms03 could explain the dominance of Ms02 and Ms03 infections.
Conclusion and recommendation: The use of DNA‐vaccine technology in ostriches is a viable approach. The vaccination
schedule and ability of the chosen antigen to confer protection against mycoplasma infections need to be further
evaluated.
Humoral immune responses to dietary L‐carnitine supplementation in ostrich chicks
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Background: Nutrition contributes 70 – 80% of the total input costs of an intensive ostrich production unit. An increase in
the price of traditional protein sources, such as soybean oilcake meal, compels producers to find cheaper alternatives to
ensure the cost efficient production of slaughter ostriches.
Aim: To determine to what levels soybean oilcake meal can be replaced by locally produced sweet lupin seed in the diets
of slaughter ostriches (Struthio camelus var. domesticus). Also to evaluate the effect of increased levels of lupins in ostrich
diets on the end weight, feed intake (DMI), average daily gain (ADG) and feed conversion ratio (FCR).
Methodologies: For this trial 141 chicks of 83 days of age of were randomly divided into five dietary treatments with three
replications each. Two iso‐nutrient diets were formulated for each production stage (starter, grower and finisher) to
contain either soybean oilcake meal (control diet) or sweet lupins. Soybean oilcake meal as protein source was gradually
replaced (0%, 25%, 50%, 75% and 100%) with sweet lupins. Feed and water were supplied ad libitum. Biweekly feed intake,
as well as the weights of the ostriches was recorded up to slaughter at approximately 10.5 months of age. Ethical clearance
for the project was obtained from the Western Cape Department of Agriculture (clearance number R14/108).
Results: The initial average body weight of the chicks was 13.8 ± 0.6 kg. No difference (P = 0.39) was found in the mean
weights of the birds between the respective dietary treatments at the end of the trail. The end weights of the birds were
87.5 ± 3.0 kg, 92.3 ± 3.0 kg, 94.6 ± 3.0 kg, 95.2 ± 3.4 kg and 88.9 ± 3.1 kg, respectively, for the diets with 0%, 25%, 50%,
75% and 100% lupins. For the different diets DMI, ADG and FCR did not differ (P = 0.51, 0.21, 0.96, respectively) between
the five treatments. A mean DMI and ADG of respectively 2021 ± 62 and 352 ± 8 g/bird/day were observed with a mean
FCR of 5.7 ± 0.1 kg feed/kg weight gain over all treatments. Over the entire experimental period regression analysis of the
data indicated that ADG was quadratically related to increased lupin inclusion level (R2 = 42% and P = 10%), with a tendency
for a higher growth rate with the intermediate diets combining soybean oilcake and lupins.
Discussion: Results from the study showed that soybean oilcake meal in the diets of slaughter ostriches can be replaced
with up to 30% lupins without any significant detrimental effect on production.
Conclusions and recommendations: The hind‐gut fermentation ability of ostriches most likely enables them to utilise
lupins, with their higher fibre content compared to soybean oilcake meal, efficiently. The results from this study will
contribute to the limited knowledge on the formulation of ostrich diets, as well as the optimal inclusion level of lupins in
ostrich diets. These findings may also assist in creating a potential market for locally produced protein sources such as
lupins and broaden our knowledge with regard to the potential of this raw material as feed ingredient for animals.
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Background: Poor sperm supply due to male‐female incompatibility, between‐male variation in sperm output and
seasonality are some of the primary reasons for low fertility in ostriches. Additionally, the current natural mating system
(6:10 male to female ratio dominating in colonies) does not allow the identification of lowly reproducing individuals nor
chick pedigrees. Consequently, inadequate genetic improvement is still limiting the expansion of the commercial ostrich
industry. Artificial insemination (AI) would relieve the impact of these constraints but protocols for storage of liquid and
frozen‐thawed semen must first be developed.
Aim: To develop a protocol for short‐term storage of ostrich semen for AI.
Methodologies: Ejaculates of eight South African Black males, collected using the dummy female method, was diluted 1:6
regardless of live sperm concentration at 21°C with a synthetic diluent analogous to ostrich seminal plasma. Semen was
cooled at 1°C/minute to 5°C and stored for 24 hours. The Sperm Class Analyzer® was used to evaluate sperm motility.
Semen was pooled for AI to supply 16 females split into a control (fresh diluted) (N = 8) and a treatment (chilled) (N = 8)
group. Insemination dosages consisted out of 800 x 106 total sperm cells/mL (control group) and 1000 x 106 total sperm
cells/mL (treatment group). Insemination was carried out for four consecutive days with a follow‐up insemination every
6th day for 3 consecutive 6 ‐ day cycles. Fertility was determined by examining the status of the germinal disc and the
number of trapped sperm in the outer perivitelline layer (OPVL sperm/mm2).
Results: OPVL sperm was the only fixed effect that contributed (P < 0.001) to the variation in fertility status. Semen
treatment did not affect (P > 0.05) the number of OPVL sperm obtained or fertility status of eggs given the fact that sperm
concentration was adjusted for chilled semen. Fertilised eggs had a mean (± SE) number of 11.01 ± 2.27 OPVL sperm/mm2
compared to 0.92 ± 0.39 OPVL sperm/mm2 for eggs not fertilised. Females produced fertilised eggs for up to 11 days after
the last insemination. Variation between females was evident for OPVL sperm number and fertilisation status, with some
females consistently producing eggs with OPVL numbers between 13.08 ± 4.56 and 7.00 ± 3.45 sperm/mm2 of which 75
to 100% were fertilized while egg fertility was compromised in other females.
Discussion: The relationship between fertilisation status and trapped OPVL sperm is consistent with other avian studies.
Low OPVL numbers are generally associated with low sperm numbers reaching the semen storage tubules of the female
tract after an insemination. In vivo evaluation was complicated because of variation among females for OPVL numbers
and fertilisation status.
Conclusion and Recommendations: Insemination of females with either fresh or stored semen resulted in comparable
fertility figures, showing that ostrich semen can be stored in a synthetic diluent for at least 24 hours. Extension of semen
storage time and between‐female variation in sperm acceptance and fertile period duration need to be addressed in future
studies.
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Background: Assisted reproduction technology (ART) can be a valuable tool for the ostrich industry as avian influenza
represents a risk to valuable genetic resources. It may also help to speed up genetic improvement and increase fertilization
rates in high egg production months (July/August) when males produce semen of low quality. Deriving an optimal freezing
rate is thus fundamental to a successful semen preservation protocol for ART in ostriches.
Aim: To develop a protocol for long‐term storage of ostrich semen for the purpose of artificial insemination (AI).
Methodologies: Ejaculates of four South African Black males with good quality ejaculates were collected using the dummy
female method and diluted 1:1 at ~24°C with a synthetic diluent analogous to ostrich seminal plasma. Semen was cooled
at 1°C/minute to 5°C, then diluted 1:1 in a pre‐cooled dimethylacetamide (DMA) solution as cryoprotectant to a final
concentration of 16%. Following equilibration for 15 minutes at 5°C, 250 µl straws were loaded, sealed and frozen.
Different freezing rates of 1°C/minute and 10°C/minute to temperatures of ‐19, ‐22, ‐28, ‐30, ‐60 and ‐80°C, before liquid
nitrogen immersion, were investigated. Straws were thawed 24 hours later in a pre‐cooled water bath set at 5°C for 12
seconds. After evaluation of sperm motility with Sperm Class Analyzer® software semen from the protocol yielding the
highest quality sperm was pooled according to sperm numbers to include equal numbers of each male and used for AI.
Inseminations were carried out for three consecutive days with a follow‐up insemination every 6th day for 3 cycles. The
frozen‐thawed semen doses contained a higher dose of 1000 x 106 total sperm compared to the fresh semen dose 800 x
106 sperm, and 5 females were inseminated in each treatment. Fertility was determined by counting trapped sperm in the
outer perivitelline layer (OPVL sperm/mm2) and by determining the fertility status of the germinal disc.
Results: The freezing rate of 10°C/minute to an end temperature of ‐30°C prior to liquid nitrogen immersion was best to
preserve sperm. After thawing, sperm motility was reduced by approximately 29% compared to fresh samples. Following
AI with fresh or cryopreserved semen the number of OPVL sperm and fertilisation status of eggs did not differ between
treatments (P > 0.05). Females produced fertilised eggs for up to nine days after the last insemination. The OPVL sperm
number was the only fixed effect contributing (P < 0.001) to the variation in fertility status. Fertilised eggs from fresh and
cryopreserved semen had a mean ± standard error (geometric mean) of 2.28 ± 0.141 (91.7) OPVL sperm/mm2, compared
to 2.01 ± 0.004 (2.9) OPVL sperm/mm2 for unfertilised eggs.
Discussion: The freezing rate of 10°C/min to ‐30°C, appeared to cause less damage to sperm than slower rates or freezing
to lower end temperatures. This treatment probably resulted in less chilling damage than other treatments, suggesting
that the transition temperature was nearly optimal.
Conclusion and Recommendations: Ostrich semen can be preserved successfully for indefinite storage at ‐196°C in liquid
nitrogen. Further studies are necessary to investigate ways to further improve the present protocol.
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Background: Fertilisation success is likely to be influenced by interactions between sperm and seminal plasma, particularly
when competition over mates and fertilization occurs. However, limited research has been undertaken to understand
whether these interactions could explain the poor fertility rates commonly observed in ostrich flocks.
Aim: To assess if in vitro measures of sperm motility and viability are influenced by the interactions between sperm and
seminal plasma of ostrich males.
Methodologies: Sperm motility of 13 ostriches was investigated after reconstituting semen with: seminal plasma of the
same male (SPS) and seminal plasma of another male (SPD). Semen was collected from 27 pair combinations of males
using the dummy female method. Each male was replicated across 3 to 4 different males and each pair replicated once.
Semen was centrifuged for 1 minute at 10 000 rpm and seminal plasma removed. Sperm was then re‐suspended in SPS or
SPD to a concentration of 10 ‐ 15 million sperm/mL. After incubation for 15 min at room temperature, sperm motility was
video recorded and the average path velocity (VAP) of each sample was estimated using a Sperm Class Analyzer. Sperm
viability was measured using the nigrosine‐eosin staining protocol to calculate the proportion of live normal (LN), live
abnormal (LA) and dead sperm (D). Generalized Linear Mixed Models were used to evaluate the effect of seminal plasma
on sperm motility and viability. Ethical clearance was granted by the Western Cape Department of Agriculture (R09/24).
Results: No difference was observed in sperm velocity between SPS and SPD (P > 0.05). Re‐suspension of sperm had a
negative effect on the proportion of LN sperm (P < 0.05) relative to neat samples, but no difference was observed between
SPS and SPD for the proportions of LN, LA or D sperm (P > 0.05). In SPS, ejaculate volume and concentration significantly
affected VAP median: sperm from larger ejaculates swam faster (P < 0.05), whereas highly concentrated ejaculates showed
a lower velocity (P = 0.021). In SPD, sperm velocity was positively correlated to the velocity of the sample from which the
seminal plasma originated (P < 0.001). The ejaculate volume from which the seminal plasma originated also had a positive
effect on VAP median (P < 0.05), where the velocity of sperm mixed with seminal plasma from larger ejaculates was
increased. Preliminary analysis also showed that there was no difference in effect of SPD and SPS on sperm viability (P >
0.05). However, sperm velocity was positively related to the proportion of LN sperm in the same ejaculate, and the
ejaculate from which the SPD was taken (P < 0.001). Finally, significant inter‐male variation was observed in the response
of their sperm to SPS and SPD (P < 0.05).
Discussion: These results show that sperm mixed with seminal plasma from an ejaculate with a higher velocity had a
higher velocity than when they were mixed in SPS. This outcome suggests that fertilization ability of ostriches may be
influenced not only by the size and quality of ejaculates, but also by the composition of seminal plasma added.
Conclusion and recommendation: Further investigations are needed to evaluate whether males can adjust the sperm and
seminal fluid in their ejaculates and the influence thereof on fertilization success.
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Background: Structured breeding of ostriches is constrained by the lack of systems to record parentage and production
performance in colonies. Previous analyses suggested genetic variation in key reproduction traits, while responses to
selection for egg and chick production have also been demonstrated. Updates to these existing genetic parameters have
not been done for about a decade, thus necessitating the present paper.
Aim: To estimate genetic and crossbreeding parameters for ostrich reproduction traits.
Methodologies: The pair bred ostrich resource flock at Oudtshoorn, consisting of SA Black (SAB), Zimbabwean Blue (ZB)
and Kenyan Red (KR) breeders and their crosses were used. Approximately 3 500 repeated hen‐year records of ostrich
females for the interval between the first and last eggs of the season, the interval between the commencement of mating
and the production of the first egg, the number of clutches (NCL), total egg production (TEP), total chick production (TCP),
mean egg weight (MEW) and mean chick weight (MCW) were recorded. The data were analysed to estimate genetic
parameters for the traits mentioned. A subset of the data was used to get an indication of potential heterosis for the SAB
and ZB and their reciprocal cross. Ethical clearance for the project was obtained from the Western Cape Department of
Agriculture (clearance number R12/48).
Results: All reproduction traits were heritable with estimates ranging from 0.05 for NCL to 0.16 for TEP. Heritability
estimates for qualitative offspring traits (MEW and MCW) were higher at > 0.50. It should be noted than the quantitative
reproduction traits exhibited high coefficients of variation (CV’s) exceeding 50%, while MEW and MCW had CV’s in the 10
– 15% range. Animal permanent environmental and service sire effects also affected most of the reproduction traits,
estimates ranging from 0.10 ‐ 0.25 and 0.04 ‐ 0.12, respectively. No substantial unfavourable genetic correlations were
found among traits. However, the direction of the genetic correlations of MEW and MCW with TEP and TCP were
consistently unfavourable. With respect to heterosis we found that the reproductive performance of crossbred females
largely resembled that of SAB females instead of ZB females. However, when the performance of crossbred females was
compared to the mid‐parent value of the pure breeds there was no significant estimate of heterosis for any of the traits.
Discussion: The present study confirms earlier findings that female reproduction traits in ostriches are variable and
heritable. It should thus be feasible to improve these traits by directional selection, using conventional means. The most
striking discrepancy between the present analyses and previous research in the same resource flock is that there were
previously no indications of potential unfavourable genetic correlations of egg and chick production with egg and chick
weight, as previous estimates were variable in sign with absolute values mostly below 0.10. Potential unfavourable genetic
correlations between these traits may not be entirely unexpected, as these correlations are typically unfavourable in
domestic poultry.
Conclusions and recommendations: The results suggest that industry‐wide improvement of ostrich reproduction traits
would be feasible if an affordable service for the assignment of progeny to specific parents would become available.
Further research should strive to establish a system to make this feasible. Further studies on larger databases are likely to
provide unbiased estimates for heterosis in ostrich reproduction traits.
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Background: At present, there is little known about either genetic parameters or responses to selection for specific
incubation traits in ostriches. Egg and chick weights are reported to have a significant genetic component, while eggshell
traits directly affect both egg and chick weight through their effect on water loss and gas exchange.
Aim: To estimate covariance ratios for eggshell traits in ostriches, modeled as a trait of the ostrich female.
Methodologies: Eggshells for this study were collected during the 2005 ‐ 2008 breeding seasons from the commercial,
pair‐bred ostrich breeding flock at the Oudtshoorn Research Farm of the Western Cape Department of Agriculture in South
Africa. Data of 14 146 eggs, including infertile eggs, hatched eggs and dead‐in‐shell eggs were condensed to 700 hen‐year
records by deriving means for specific male‐female combinations. Traits averaged for hen‐male‐year combinations were
pore count (PC), average pore diameter (APD), total pore area of all the pore clusters in a given area (TPA), shell thickness
(ST) and permeability (pore area/shell thickness ‐ PERM), as well as egg weight (EWT), water loss up to 21 days of
incubation (WL21) and water loss up to 35 days of incubation (WL35). (Co)variances were derived from ASREML analyses
and ethical clearance was obtained from the Western Cape Department of Agriculture (clearance number R12/48).
Results: Heritability estimates for eggshell traits of females were high and ranged from 0.63 for pore count to 0.72 for
shell thickness. The heritability estimates for EWT, WL21 and WL35 days of incubation was also high at 0.69, 0.66 and
0.40, respectively. On a genetic level, the correlations of PC with TPA and PERM, 0.58 ± 0.06 and 0.60 ± 0.06 respectively,
indicated that an increased PC will lead to a larger pore area with an increased permeability. The genetic correlation (rg)
of APD was positive with all traits. TPA was highly correlated with PERM (0.97 ± 0.01) suggesting a very close relationship
between these traits. The negative genetic correlations of shell thickness with both PERM and water loss indicates that an
increased permeability occurred in eggs with thinner shells, which resulted in higher water loss. This was also confirmed
by the high rg of PERM with WL21 and WL35 (0.56 and 0.57 respectively). Water loss was not genetically related to egg
weight but negatively related to chick weight. The phenotypic correlations for the egg traits were mostly similar in sign to
rg, but in most cases they were somewhat smaller in magnitude.
Discussion: Parameters indicate that it should be possible to select for the measured eggshell traits in ostrich eggs, or for
permeability and water loss. However, as traits with likely intermediate optima, direct selection for permeability and other
eggshell traits would not be straightforward and require further study.
Conclusions and recommendations: The possible application of these results to improve hatchability of ostrich eggs needs
consideration. In all probability efforts will need to be directed at reducing the variation in traits like permeability and
water loss to an optimal mean value. Such a strategy may possibly enhance embryonic survival.

A b s t r a c t n u m b e r | 222

Breed and crossbreeding effects on ostrich survival, slaughter and production
traits
A. Engelbrecht1#, S.W.P. Cloete2,3 & J.B. van Wyk4
1

Directorate: Animal Sciences, Western Cape Department of Agriculture, PO Box 351, Oudtshoorn 6620, South Africa; 2Directorate:
Animal Sciences, Western Cape Department of Agriculture, Private Bag X1, Elsenburg 7607, South Africa; 3Department of Animal
Sciences, University of Stellenbosch, Stellenbosch 7600, South Africa; 4Department of Animal, Wildlife and Grassland Sciences,
University of the Free State, PO Box 339,
Bloemfontein 9300, South Africa
#
Corresponding author: anele@elsenburg.com

Background: Three strains of ostriches are used in the commercial industry, namely the South African Black (SAB),
Zimbabwean Blue (ZB) and Kenyan Red (KR). SAB ostriches are most widely used, but are sometimes crossbred with either
ZB or KR ostriches in an effort to increase slaughter weight. However, the various strains have not been properly evaluated
for production and slaughter traits.
Aim: To compare the three commercially available ostrich breeds and their crosses for survival, production and slaughter
traits.
Methodologies: Data from chicks from the Oudtshoorn Research Farm reared and slaughtered from 2008 to 2015 were
used to compare mortality, growth and slaughter traits for the various breeds and their crossbreds. Binary chick survival
data up to 30 days, 90 days and 365 days of age, respectively, were analysed. The chicks were weighed at day‐old and
again at approximately 84, 148, 226, 300 and 365 days of age. Age at weighing was included as a linear covariate when
analysing the different weight traits due to differences in the exact age at weighing across years. Ostriches were
slaughtered at between 275 and 492 days of age and the skins were evaluated for various skin traits during the chrome‐
crusted stage. Slaughter traits analysed included slaughter weight (with slaughter age as covariate), crust skin size, carcass
weight, skin thickness, as well as nodule size and nodule shape, with both slaughter age and slaughter weight as linear
covariates. Data for the three pure breeds were analysed as an unbalanced design using GenStat regression, with genotype
and slaughter group as fixed effects. Slaughter weight was added as covariate for all slaughter traits. The linear contrast
of mean crossbred performance with the mean of the two parental breeds, also known as the mid‐parent value, was
computed to provide an indication of the significance of heterotic effects for SAB and ZB ostriches and their reciprocal
cross, as well as SAB and KR ostriches and their reciprocal cross, respectively. Ethical clearance for the project was obtained
from the Western Cape Department of Agriculture (clearance number R12/48).
Results and discussion: The respective genotypes did not follow the same growth pattern. The contrast depicting direct
heterosis was not significant for all weight traits in the SAB x ZB combinations, while it was significant for all weight traits
in the SAB x KR combinations. Average (±SE) mortalities to 30 days were 0.214 ± 0.007 for SAB, 0.236 ± 0.021 for ZB and
0.260 ± 0.028 for KR ostriches, while mortalities to 365 days were 0.497 ± 0.008, 0.580 ± 0.025 and 0.616 ± 0.031,
respectively. Significant heterosis was evident for the SAB x KR combinations for mortality at 30, 90 and 365 days of age.
Most of the slaughter traits were either similar or better in the ZB and KR ostrich breeds compared to SAB ostriches. The
only slaughter traits showing heterosis were slaughter weight and carcass weight, for both the combinations of the SAB
with ZB and KR strains.
Conclusion and recommendation: Making use of the ZB and KR breeds does not seem to be detrimental with regard to
slaughter bird production, but survival to slaughter of these pure breeds seem to be lower compared to SAB ostriches.
Further studies on the optimal usage of these genetic resources are required.
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