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Abstract

Beef farmers are faced with multiple production-related challenges which are complex. Although, Sanga and Zebu beef cattle are used
in crossbreeding programs, deliberate efforts to improve polygenic traits are still limiting and, this is threatening their existence. Their
potential to survive harsh conditions has not been genetically tested and proven, in the same vein, their meat characteristics are unknown.
There is also a need to determine the relationship between farmers’ and consumer preferences for Sanga and Zebu beef. To solve such
production-associated problems, there is a need to incorporate all factors which affect beef production when defining a beef breeding
plan.Thereisthus,aneedforresearchin areas such asfeed resource utilization, maternal behaviour, greenhouse gas emission and thereof
incorporate such information into breeding objectives. The balance between adaptive traits and economic traits in these animals is also
unknown. Approaches such as the use of genomics to identify the expression of specific genes for particular diseases, behaviour attributes
and other complex traits can be explored to produce beef with the required meat quality. Generally, Sanga and Zebu cattle have traits
that compare favourably with other beef breeds, however, there is a need to synchronize selection and definition of breeding objectives
to meet beef consumer demands on the market. Deliberate conservation of cattle genetic resources as well as improving productivity
isgermane.Consumer preference forthese meaty breeds should predominate breeding objectives. Breeding goals and the development
of a selection index for these breeds are germane.
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INTRODUCTION

Human beings have been tussling with nature for a long
period to acquire goods and services essential for their
survival. In particular, the world is facing a myriad of food-
related problems which are complex to discern and solve.
Theseinclude climate change, the need to conserve plantand
animal biodiversity', ever-increasing human population,
encroachment of human beings into agricultural land?,
consumer demands for high-quality proteins, lipids and
micronutrients from livestock and a call for ethically produced
food at the same time3. Most of these problems form a puzzle
that needs to be untangled. All livestock farmers should,
therefore, rear animals tolerant and efficient to the existing
environmental conditions to meet the consumer’s need for
quality and sufficient quantities of food on the table?.

Land reserved for livestock production has been worst hit
by bush encroachment*, prolonged dry periods® and
proliferation of vectors of different diseases among other
problems®. Farmers are therefore expected to formulate
breeding objectives, selection of future breeds and anticipate
the ultimate performance of cattle breeds to be in sync with
their respective environments. Generally, the consensus
among beef farmers is to produce animals with high growth
rates which thereon attain quality carcass yields at slaughter’.
Any beef quality attribute isachievable if breed characteristics
become compatible with the environment. With a variety of
genetic materials from various beef breeds, there is, therefore,
a need to synchronise the breeding and selection criteria to
meet the consumer’s expectations of beef®®. However, there
seem to be considerable conundrums between farmers who
rear Sanga and Zebu breeds and the beef consumers. At the
onset, they face competition from fellow farmers who rear
other beef breeds and secondly, they are currently operating
inan environment where consumers seem to doubt livestock
science, expect the same quality of beef irrespective of breed
origin and are ultimately more concerned about food
security'®'.

Beef cattle have a long history that is intertwined with
humankind. Sanga and Zebu cattle form part of the beef
breeds found among the Sub-Saharan African rangelands.
Sanga cattle (Bos taurus africanus) include breeds not
limited to the Afrikaner, Ankole, Nguni, Mashona and Tuli,
while the most prominent humped Zebu breeds (Bos indlicus)
are the Brahman and the Boran®'?', Generally, both breed
groups have consistently evolved to tolerate environmental
challenges including tsetse flies, tick and tick-borne diseases
and droughts among other factors'®. Such traits have
evolved through natural selection in different harsh

geographical and ecological environments's. Moreover,
with the current climate change problems, both the Sanga
and Zebu cattle are vaunted to be ideal for extensive
environments because of their adaptive potential'”. However,
given the fact that consumer expectations are now inclined
towards lean and tender beef'®2° and healthy imparting or
associated fatty acids®?'?2, the paradox attached to Sanga and
Zebu breeds is on foregoing a certain level of their adaptive
traits to meet the expected meat quality attributes required
by the market?. Furthermore, the genetic improvement of
low-input cattle production systems is intertwined with their
cultural way of life, hence adaptation to local environments is
critical besides presumed economic benefits?. Unfortunately,
the adaptive attributes and genetic characteristics of these
breeds are either entirely lacking or incomplete®.
Adaptation is ahomeostatic condition where an organism
or animal changes its physiological, biochemical and
behavioural attributes to suit the demands of its immediate
environment?*?’, This phenomenon is more linked to a state
of sacrifice for survival rather than a luxury one and can form
part of functional traits in a breeding objective's. Adaptation
encompasses several aspects which include maternal
attributes, physiological, behavioural, geneticand biochemical
processes essential for survival?. In extensive Sub-Saharan
African environments where there are high production risks
from inconsistent rainfall patterns, overgrazed rangelands,
exposure to heat stress and varied vegetation types®,
precludes farmers to rear animals that require the least
resource requirements. As is the case with any business
enterprise, farmers should design breeding objectives and
selection criteria that are in direct response to the consumer
demands?, although attainment of such goals may take time.
The breeding goals are achieved by identifying traits that are
of economic importance and then subsequently translating
their contribution to the selection index?. Currently, this kind
of information can be utilised through the use of average
phenotypic variances of traits in combination with a genomic
estimation of breeding values?®. Adaptation to prolonged heat
stress in these breeds may have led to production losses*
nonetheless, animals have acclimatised and survived these
harsh conditions for a very long time. However, little
information is available on how multiple trait selections of
Sanga and Zebu cattle can meet trade-offs between
productivity, adaptation and ultimately the meat quality and
quantity required by the market. There is also a lack of
extensive information on these breeds stand out in the beef
market and their subsequent acceptability by consumers in
Sub-Saharan countries. In addition, thereis a lack of deliberate
efforts to evaluate their adaptive traits in a proper breeding
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program, to ensure thereis a balance between adaptation and
productivity. This paper highlights the paradoxes associated
with breeding objectives and adaptive characteristics of the
Sanga and Zebu cattle. Consequently, it also illustrates how
production should meet the expected meat quality attributes
required by the present-day consumer.

General characteristics of Zebu and Sanga cattle: While we
recognise that the breed characteristics of these two types of
cattle are different, the circumstances befalling them in
Sub-Saharan Africa are similar. Both Sanga and certain types
of Zebu cattle have a common history that is strongly
associated with African people, although half of the
population of Zebu cattle is found in Asia®'. It is reported that
all cattle breeds originated from common ancestors called
aurochs and were domesticated approximately 10,000 years
ago*. Beef cattle breeds are classified into three categories
which are namely Bos primigenius, Bos primigenius
opisthonomous and Bos primigenius nomadicus®®. These
categories can be traced back to Zebu (from Southwest-
Asian), Sanga (origin less clear) and taurines (from Europe)3*.
Moreover, beef cattle reared in the present day and age were
selected mainly for their outstanding skeletal frame and
muscles, which thereof are turned into meat upon slaughter'®,

Zebu and Sanga cattle are well adapted, thrive and
survive among beef animals which range from smaller sizes
like the Dexter breed to the double-muscled Belgian Blue.
Such variation in frame size evolved through consistent and
careful selection of parents in populations while matching
their performance with the environment over a relatively long
period®>3, Moreover, different sizes and features from other
competing breeds serve as clues for setting out breeding
goals and attaining the desired beef quality required by
the market. On the other hand, thereis also a concern for
animal genetic resources conservation of cattle breeds in
Sub-Saharan Africa'. Thisis againsta background where most
of the Zebu and Sanga cattle are reared by smallholder
farmers who have no defined breeding objectives but rather
solely rely on natural selection for the survival of their animals.

Sanga and Zebu cattle are generally resistant to heat
stress>'5%7, due to their short hair length, large dewlaps,
prominent sweat glands and their ability to modulate
temperature changes through shedding and replacements of
hair depending on the season'>'538, This attribute is ascribed
tothe metabolic capacity of these animals in different seasons.
These animals adapt to challenging environments through
low metabolic rates and body mass which subsequently
minimise their water requirements and maintenance levels's3°,
Sanga and Zebu cattle have lower energy requirements per

unit mass of animal'?*>3¢ and as a result of this phenomenon,
it is probably the reason why they can maintain their weight
loss at a minimum in different seasons. However, low
maintenance and metabolic rates result in lower growth and
maturity rates in Zebu'53® and Sanga cattle*®. Lower growth
rates are detrimental to farmers as they subsequently resultin
lower off-take rates of animal products, low-profit margins and
animals that are finished at old age having lower carcasses
grades and acceptability on the market.

Sanga and Zebu cattle are also believed to have high
fertility (Mashona, Nguni and Tuli), longevity (Afrikaner and
Boran) and longer reproductive lifespan'. This is attributable
to the highlighted low maintenance requirements, bulky and
non-selective grazing behaviour and their ability to recycle
rumen ammonia for microbial protein synthesis during the dry
periods where active growth of forage material is low*"*2,
However, the adoption of the longevity trait into breeding
objectivesis debatable, the argumentis thatitis reasonable to
keep animals that optimally perform and produce over a short
period for as long as the break-even point is attainable.
Longevity is a trait that is prominent in most Sanga and Zebu
cattle, however, it has not been proven whether this trait
outsmarts the general performance levels of B. taurusbreeds
when all scales of the economy have been considered. Certain
farmers however suggest that it makes business sense to keep
animals that are relatively young and cull them when they
have just surpassed their peak performance levels. A recent
report® clamour for a need to characterise communal owned
beef cattle populations, to understand the existing clamour
diversity hence facilitate the development of sustainable
rational conservation strategies. In light of such an exercise,
breeding objectives should be tailored towards the
enumeration of adaptive traits since these animals have
survived the harshest conditions. Genomic selection,
including mapping of genes controlling economically
importantand adaptive traits, is needed and possible for these
breeds.

Maternal characteristics of Zebuand Sanga cattle: Generally,
the genetic potential of any animal is determined by its ability
to impart additive genetic characteristics for a particular trait
to its progeny*. Maternal characteristics are the cornerstone
and determining factor in any cow/calf enterprise. Precisely,
how the cow overcomes environmental challenges between
one lactation period and the next is of prime importance to
any herd performance. It has been reported that the dam's
nutritional status, the changes in the neuroendocrine system
and the magnitude of stress have long-term implications
on the behavioural and physiological performance of its
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offspring*#6, Each production stage during such a period is
judged and its resulting contribution towards the economic
returns (beef quality included) is weighed within the breeding
objectives of the enterprise. Moreover, it is of great value if
such attributes are heritable and passed on from the dam to
its calves. Therefore, the inclusion of maternal traits into a
breeding objective has a direct ripple effect on the
performance of finisher beef cattle?. It is the humble belief
that animal breeders promote these traits in Sanga and Zebu
breeds to suit market demands for high-quality beef, rather
than exploit these characteristics and improve the adaptation
of exotic breeds to tropical environments. Breeding objectives
should target economic implications emanating from lack of
adaptation which includes production losses, mortalities
(parasitic endemic diseases), treatment costs and marketing
issues.

Genetic associations between growth and body
composition attributes and, between growth and
reproductive traits have been reported®®. These associations
can still be used in Sanga and Zebu cattle in developing
breeding programs. Traits that are moderate to highly
heritable can be improved by selection in tropically adapted
cattle while lowly heritable traits show antagonistic
correlations to adaptation. The extent to which traits are
measured in Sanga and Zebu breeds remains a constraint for
meaningful breeding programmes. The paucity of information
on genetic parameters for adaptive traits in indigenous
Sub-Saharan African breeds is unknown but we believe
deliberate efforts to incorporate selection for adaptation are
germane.

The fact that nearly all adaptive traits are moderate to
highly heritable'>* is compelling and should be used as the
basis for selection in breeding programs. The downside is
that current genetic evaluation systems fail to incorporate
adaptive traits because it is believed they are difficult to
measure. However, there is ample evidence that these traits
are positively correlated, such that selection to improve
resistance to any one stressor is likely to increase resistance
to other stressor®. The difficulty and cost of measuring
economically important productive and adaptive traits,
required to achieve a balanced breeding objective in

Table 1: Cow productivity indices for some Sanga and Zebu cattle

tropical environments remain a challenge. Nevertheless,
correlated responses and genomic selection are key to further
investigations.

Sanga and Zebu cows have some of the exceptional
maternal traits shown in Table 1.

Such traits include birth weights, weaning weights,
calving intervals, age at puberty and first calving®. In a study
carried out by Das et a/>°, they found out that Zebu cows were
producing less milk during milking but were rather holding it
and only releasing it to their calves during the suckling period.
Such an attribute could be one of the reasons why most Zebu
cows wean heavy calves with a mean weight which ranges
between 50-60% of their mature weight (Johnson, personal
communication). Moreover, mammals have been found to
show plasticity in the form of their behavioural and
physiological changes and this is more evident when the dam
and offspring bond is disrupted®.

The strong caring characteristics of the Sanga and Zebu
cows seem to be a trait thatis dominant and transmitted from
one generation to the next. The ability of the dam to care for
its young one s reported to be transferred from the mother to
its daughters and thereon passed to the female offspring
down the line, subsequently, this affects steroid receptor
genes which cumulatively alter its resulting behaviour®.

Thereisaneedtoinvestigate and document the maternal
behaviour of cows in different parities, age groups, locations
and seasons for specific breeds. Such information is crucial to
draw valid conclusions on whatinfluences and how cows raise
theiryoung ones. Currently, thereis little information available
on behavioural studies on cow-calf interaction in both Sanga
and Zebu breeds. However, Nogueira> has shown that routine
human handling and contact promote poor reproductive
performance in cows. Additional associated maternal
behaviour is yet to be tested in extensively raised cows and
valid conclusions drawn from such experiments. Sanga and
Zebu cattle have also been reported to have a strong social
structure and cohesive behaviour when raised under
extensive conditions®*. Finger et a/>® showed that Zebu cattle
had a bond with related animals which were raised in
the same herd even after 5 years. Apart from positive
attributes such as herd cohesion, it is also worth noting that

Breed Birth weight (kg) Weaning weight (kg)  Inter-calving period (days)  Age at first calving (months) Source(s)

Sanga Nguni 25 155-162 404 31 Scholtz et al"”’, Malusi et a/”®
Tuli 31 188 421 35 Scholtz et al”
Ankole 16 154-179 387 325 Gregory®!, Kugonza et a/*
Afrikaner 32 191-197 448 37 Scholtz et al”

Zebu Boran 29 187-200 469 36 Gregory®', Scholtz et al"”
Brahman 31.6 200 455 36 Scholtz et al”
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negative behaviour such as aggression can be beneficial for
extensively reared cows. Aggressive animals can deter
predators from attacking vulnerable young ones in the herd.
However, thereis a need to determine and link all behavioural
and physiological dynamics between the dam and its calf from
the period when it is born until the time it's weaned. It is
reported that maternal behaviour such as nursing, suckling,
social interactions and aggression can be linked with heart
rate, temperature and physiological biomarkers like oxytocin,
cortisol and prolactin®®,

Sanga and Zebu cows have comparably good
reproductive characteristics compared to B. taurus cattle3",
Forexample, in a review by Manzi et a/*, itis highlighted that
Sanga cattle reared under on-station conditions had fertility
indicators which compared favourably with B. taurus breeds.
Moreover, Zebu cattle have been reported to possess high
heritability characteristics for age at puberty for heifers®.
Therefore, if breeders are to select for such a trait, while also
incorporating functional traits associated with adaptation,
then the ultimate goal of improving the efficiency of a
cow/calf suckler replacement system will be realised. This
phenomenon will then affect other associated traits that are
directly linked with cow productivity. Indirectly this will affect
weaner production and age at entry into a feedlot. However,
adapted breeds are characterised by lower calf output® and
poorer meat-quality attributes. This has inevitably led to the
development of tropical composite breeds as a fall-back
strategy to improve overall herd productivity.

Regrettably, genetic links between beef quality and
components of herd profitability in Sanga or Zebu animals
have not been done, yet these animals have been used to
develop some of the most prominent composite breeds
including Bonsmara Charbray and many others. Strongly
recommend such genetic analysis for these breeds to
determine herd profitability components for productive,
adaptive and reproductive traits. It is factual that the selection
of animals over the past decades for high levels of production
has exposed animal vulnerability and susceptibility to
environmental and climatic challenges. All this was done to
achieve optimum levels of animal production but, now we
know that it is not necessarily the most economical, even
under controlled environmental conditions?.

Feeding and nutrition-related attributes: There is a paradox
associated with animal performance and the genetic merit of
a breed in a feedlot. This enigma emanates from the fact that
most feedlot animals are usually those individuals with a
selection index below the threshold level. Under normal
circumstances, a farmer retains the best animals as future

parents while removing the least performing animals for sale
or finishing in the feedlot. Currently, there is scanty
information on Zebu and Sanga feed efficiency measures and
their application in the formulation of breeding objectives for
individual animals or breeds®.

Information onresidual feed intake (RFI) and residual daily
gain (RDG) is becoming increasingly crucial in this era where
feed resources and land availability are scarce®’. The RFl is
defined as the difference between actual and predicted intake
for a known rate of gain®562 while RDG is the actual growth
rate, based on the animal’s actual feed intake®. These two
aspects have the potential to promote a reduction in feed
costs while indirectly improving feed efficiency®. This is
against a background where there seems to be a problem
with other Sanga cattle that have been reported to have low
feed efficiencies in the feedlots. Therefore, such information
can only save farmers rearing such breeds from incurring
losses by adopting the use of genomics through calculations
of estimated breeding values (EBVs) for feed intake and
incorporating them into an economic selection index®. It is
however costly to come up with such information since it is
difficult to measure the feed efficiency of individual animals as
well as compute enough genomic data from a representative
and known sample of cattle breeds.

The utilisation of feed is increasingly becoming popular
given the global concerns about Greenhouse Gas (GHG)
emissions from ruminant animals like cattle. There is a section
of the global population which is calling for the banishment of
animal agriculture because they say it is causing damage to
the environment through the emission of GHGs. Residual feed
intake and RDG will therefore promote efficient use of feed
and thus results in low GHG emissions. Likewise, breeds such
as the Sanga and Zebu cattle have not been extensively
investigated on the issue of GHG and such a trait has also not
beenincorporated into breeding objectives or goals. Emission
of GHG like methane has been heavily linked with energy loss,
therefore it is envisaged that if the issues of RFl and RDG are
fully understood, Sanga and Zebu cattle would be more
efficient feeders and will lose less energy of per unit feed
consumed.

Despite the proposed breakthrough which one obtains
from all the information on RFI and RDG, its application or
adoption in animals which are extensively reared or finished
off-veld remains a challenge since Sanga and Zebu breeds are
well adapted to extensive rangelands set-ups. Furthermore, it
has also been reported that forage-fed or forage-finished beef
has healthy benefiting fatty acid profiles such as conjugated
linoleic acid and omega-3 fatty acids®*®. This information
has led to a niche market for such kinds of meat products.
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Nevertheless, there is no conclusive information on how the
feed intake of grazing animals in such systems can be
determined although there are certain indirect approaches
which have been created. Indirect approaches to determining
herbage intake such as the use of n-alkanes can however be
employed®. However, the limitations of this procedure are
that it is complicated and sometimes results in variations of
herbage intake estimates®’. Such restrictions will therefore
directly limitthe estimation of parameters such as RFland RDG
from extensively raised Sanga and Zebu cattle. Consequently,
it, therefore, means that the inclusion of RFI and RDG into
breeding goals for animals that are intended to be finished in
extensive rangelands will remain a challenge and therefore it
should be applied with extreme caution. There is however no
information on how the Sanga and Zebu cattle acquire forage
resources in different seasons under the extensive rangelands.
Suchinformation is essential to gain an understanding of how
these animals utilise their feed in different seasons and stages
of plant growth.

Diseaseresistance: The environment and its interaction with
the expression of genes are the main factors that influence the
ultimate performance of animals. All breeds’ present
characteristics are traced back to their places of origin. For
example, temperate or exotic cattle breeds in Sub-Saharan
Africa originated from extreme cold environments which then
define or influence how they can cope with the disease
outbreaks in such places. Likewise, Sanga and Zebu cattle
have evolved in environments which are conducive to the
proliferation of tsetse flies or tick and tick-borne diseases
hence are either tolerant or resistant to the former'2, However,
despite having such a general understanding and background
knowledge of different cattle breeds, incorporation of
production and functional traits into a selection index has not
been fully utilized in most cattle breeds®. For example,
MacArthur and Reinemeyers® stated that most beef producers
hardly monitor faecal egg counts or weight changes for their
animals. Moreover, they further reported that less than 1% of
farmers administered dewormers based on the faecal egg
counts. Similarly, there is also evidence to show that the
climatic conditions have changed and as a result are going
to have a direct knock-on effect on animals which survive
on the land, cattle included. Of particular concern is the fact
that changes in environmental conditions like temperature,
moisture, solar radiation and humidity among others have a
direct influence on promoting mediums for disease
outbreaks?. Sanga and Zebu cattle are therefore no
exception tosuch a scenario. Itis then a priority toincorporate
functional traits such as disease resistance/tolerance,

host-pathogen interaction and knowledge of the mode of
infection into breeding objectives®. The evidence available
so far only shows that these animals are tolerant to
disease and worms but this has not been tested at the gene
level, nor has any breeding evaluations done for such adaptive
characteristics'>%8%970, However, care should be taken by
ensuring that the production potential is not compromised.
There is evidence that suggested that Sanga and Zebu
cattle are resistant to parasites and diseases. For example,
Nguni cattle in South Africa were reported to be tolerant to
tick and tick-borne diseases®’°, while N'Dama cattle are
resistant to tsetse fly-induced trypanosomiasis’’. Such
adaptive attributes towards diseases need to be incorporated
into breeding objectives for each specific breed. Moreover,
with the emergence of technical aspects such as genomics,
one can genotype and then identify animals which do not
possess genes responsible for disease resistance early in life’2.
Genomics is a tool which has not been fully exploited in many
Sanga and Zebu cattle herds. The reason for its limited use is
because lack of cooperation by individual farmers to
aggregately genotype their animals into a combined system
and the lack of funding to finance the exercise’. It is,
therefore, a priority for different governments who have
specific strategic plans to help finance such programmes,
ultimately contribute towards animal genetic resource
programmes (AnGR) and meet goals for food security.

Meat quality and consumer demands: The selection of
animals is reflective of market preferences of the product
market in the case of commercial enterprises or farmer
preferences in the case of subsistence production. To achieve
this, breeding management is structured such that genetic
evaluation, selection and mating patterns reduce generation
intervals”. Economic benefits are precluded by production
and profitability maximisation, however, scarcity of resources
within most small-scale production systems has negated the
objective and concept of maximisation, hence commercial
and smallholder production systems are premised on the
concept of optimisation (efficiency). The discussion around
consumer or farmer choice in breeding objectives has been
ongoing, nonetheless, Rewe’ aver that the valuation of
non-market traits for indigenous animal genetic resources in
sub-Saharan tropics was done using conjoint analysis but we
can infer that even up to now very little is known about these
characteristics and their possible interactions withina multiple
trait selection schemes Furthermore, only a few chosen
experiments were used for these studies and animals came
from controlled studies rather than communal and extensive
systems where most of these breeds are found.
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Fig. 1: Relationship between farmers, associated beef production chain partners and consumers

Zebu cattle have the adaptive potential to cope in harsh
and challenging environments. For this reason, meat from
breeds like the Brahman is reported to be less tender
because of higher proportions of calpastatin: p-calpain ratio.
Muchenje et a/” reported that increased calpastatin and a
reduced calpain activity results in low proteolysis and
translates into faster growth rates due to heavily built muscle.
However, high levels of calpastatin have been reported to be
responsible for the inhibition of myofibril proteolysis during
the post-mortem aging of carcasses which then translates
to less tender meat’>”’. Therefore, farmers who rear Zebu
cattle must select for low calpastatin levels to produce
tenderer beef while also ensuring not to compromise the
growth rates of well-adapted cattle on the rangelands. There
ishowever no convincing report on whether Sanga cattle have
higher calpastatin but there have been reports which suggest
that they have lower growth rates in the feedlot as compared
to pure B. taurus breeds”. The problem of low meat
tenderness in B. /ndicus breeds can be improved by
crossbreeding with taurine cattle.

Farmer and consumer relationship: Zebu and Sanga cattle
existin both commercialand communal farming systems. The

immediate appeal of beef quality attributes from such animals
to the consumers is dependent on the breeding objectives
implemented by the farmer. For example, beef animals are a
source of complex functions to the communal farmers. Beef
cattle satisfy several needs of the communal farmers*, among
these needs include a source of libation, manure, draught
power, meat and milk, dowry payment and sales to raise cash
when the need arises in Fig. 1.

The existence of pure Zebu and Sanga genetic material in
the communal rangelands is also through admixture with
other bloodlines from other breeds because of no defined
breeding objectives and selection of parents in a herd.
Government initiatives such as in-situ conservation of
indigenous resources in the communal farming set-ups will
therefore be a platform offering valid evaluation for meat
quality by consumers. Such a set-up includes programs like
the Nguni cattle project which involves rearing the Sanga-
derived Nguni in communal areas of South Africa”’.

Under such a program breeding objectives can be
formulated and direct measurement of consumer preferences
for such kind of beef thereon easily be assessed. It is now
commonly accepted to say that beef consumers have a huge
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stake in influencing the way farmers produce their animals.
Of prime importance is the fact that if there are any rumours
of malpractice in one or more of the production protocols,
consumers have the power to boycott buying such a
product from the shelf. There are clear indications that food
productionis shifting from farmer to consumer-driven3. In this
information age era, consumers have a myriad of connections
and knowledge bases about animal husbandry practices and
their relation to meat safety. Beef farmers on the other hand
receive the same information but their relationship with
consumers is quite complex. Farmers are expected to grow an
animal thatis adapted to the environment, achieve the target
weightwithin the shortest possible time, attain a good carcass
grade when slaughtered and ultimately receive better retains
for them to remain viable in the business. This value chain is
an indirect contact between the beef producer and the
consumer. Given a background where farmers have no
direct orimmediate contact with what the consumers prefer,
it is therefore quite complex to establish and quell any
misunderstanding between the two parties who are
interdependent on each other.

Moreover, it is not easy to achieve the desired breeding
goals which are tailored specifically to meet the consumers’
preferences. Breeding goals are attained through a consistent
selection of superior animals across different generations.
However, this can be made easier through the use of
genomics although normal animal growth and physiological
phases have to be met to get the desired beef quality on the
table. Currently, there is a lack of information on how
consumers perceive beef produced from Sanga and Zebu
farmers and vice-versa. Such information will formulate the
basis from which both parties can hinge their relationship and
ultimately define how this can be achieved. Developed an
8-point breeding strategy foradaptive traits, also proffer these
strategies for Sanga and Zebu cattle breeders within the
tropics.

CONCLUSION

Sanga and Zebu cattle have exceptional adaptation
characteristics due to the long period of existence in
challenging environments. The cows have good maternal
characteristics which compare favourably with other B taurus
breeds. There is however a need to include functional traits
within the breeding objectives such that farmers can meet
consumers’ demands for quality beef. This can be achieved
while maximising productivity at the same time. The use of
genomics to determine factors like RFI and RDG, genes for
diseaseresistance and maternal and behavioural attributes are

also needed in the future. Research on the farmer and
consumer relationship is also required in the future.

SIGNIFICANCE STATEMENT

Sanga and Zebu beef cattle in Sub-Saharan Africa are the
least studied animals in terms of their nutritional and genetic
parameters. Both farmer and consumer preferences vary
widely among Sanga and Zebu breeds. Fortunately, these
breeds have traits which compare favourably with other beef
breeds, otherwise, they would have been extinct by now.
Unfortunately, there is a lack of deliberate selection and
breeding objectives to meet the general and specific
consumer demands for beef on the market. Incorporation of
adaptive traits in a breeding program for these breeds is
germane as this will further boost their productivity.
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