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Livestock production is expected to grow tremendously in line with the projected demand for animal
products. Therefore, the methods of livestock production must change to allow for efficiency and
improvement in productivity. Biotechnology is important if the world is to respond to the pressure to
produce more food from animals for the ever-growing human population. In general, biotechnology in
livestock production can be categorised as the biological, chemical and physical techniques that
influence animal health (survival), nutrition, breeding and reproduction. These techniques have been
applied mostly in developed countries but their application in Africa is minimal due to reasons related
to economic growth such as poor infrastructure, technical and educational capacity. However, Africa
can still benefit from tailor-made technologies that simplify complex techniques into applicable form
through strategic packaging. Public concerns on food safety, environment and ethics are issues that

cannot be ignored.
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INTRODUCTION

Livestock and crops have received a lot of attention in the
recent past following the success of the Green Revolution
of the 1970s, which resulted in a sustained production of
sufficient grain to meet global needs. However, currently
livestock researchers have a special responsibility as all
indicators reveal that the next food revolution will be a
“Livestock Revolution” (Delgado et al., 1999). The world’s
population is expected to grow to 7.5 billion people in
2020 with most of this growth occurring in developing
countries (IFPRI, 2001). As a result, demand for animal
products is expected to grow tremendously (Bradford,
1999). In view of this, the methods of livestock production
must change to allow for efficiency and improvement in
productivity.

Biotechnology (Biotech) is increasingly becoming a
sustainable means of improving livestock production by
directly influencing animal health, nutrition, reproduction,
breeding and genetics (Bonneau and Laarveld, 1999).
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Biotechnology is simply the application of in-genuine
biological principles in manipulating living organisms or
their derivatives to either improve or multiply a product.
The main impediment to the successful application of
biotech relates to the cost of adoption and acceptability.
This paper reviews biotechs in livestock production citing
practical examples while focussing on possibilities for
application in Africa.

OVERVIEW OF BIOTECHNOLOGIES

Livestock production is multifaceted requiring that
animals be nursed, fed and bred in a sustainable manner
to enable consistency in food production. In pre-
industrialisation agriculture, production depended entirely
on natural soil fertility and climatic conditions. However,
the European industrial revolution in the 17" century that
spread all over the world brought in new technologies for
improving crop and animal agriculture (Bellaver and
Bellaver, 1999). In this respect, industrialised countries
are leading in the application of relevant biotechs
probably because of the involvement of multinational



agro-based companies that finance their development.
Nonetheless, it is still widely believed that the major
market for biotechs lies in developing countries where
food security is an urgent priority (IFPRI, 2001; Bellaver
and Bellaver, 1999; Bradford, 1999). It is rather difficult to
rank the most urgent area of focus with respect to animal
production in developing countries. However, nutrition,
breeding and health have been cited as key areas that if
improved will result in large scale economic impact
(Cunningham, 1990; Doyle and Spradbrow, 1990). In
general, biotechs in animal agriculture can be catego-
rised as the biological, chemical and physical techniques
that influence animal health (survival), nutrition, breeding,
and reproduction.

Biotechnology in animal health and survival

The biotechs in animal health have been developed in a
number of areas that include transgenesis, disease
prevention, diagnosis, treatment and control (Bonneau
and Laarveld, 1999; McKeever and Rege, 1999). Disease
prevention is probably the most active faculty in animal
heath technologies that has resulted in the development
of vaccines. Although other methods of disease preven-
tion and control such as vector control and quarantine are
widely applied, vaccination still remains comparatively a
sustainable means of providing health since the cost
implication of vector control and quarantine is a limiting
factor. In most cases, disease management requires the
application of a combination of control measures.

The vaccines that are widely used are either attenuated
or inactivated and have proved very efficient in esta-
blishing resistance. However, the main limitation with live
attenuated vaccines is their stability, possibility of
recombination with wild strains and the difficulty in
differentiating vaccinated animals from their infected
counterparts. In response, sub-unit vaccines developed
under recombinant technology producing pure protective
antigens for formulation with adjuvant (Doel et al., 1990;
McKeever and Rege, 1999), pathogen attenuation by
gene deletion (Brochier et al., 1991) and vectored
vaccines (McGhee et al., 1992) have been developed to
circumvent the limitations of traditional attenuated
vaccines. Although vaccine vectoring has mostly been
focused on viruses, an attenuated suicide bacteria has
recently been constructed to deliver foreign antigen to
microphages (Dietrich et al., 1998)

Disease diagnosis has also benefited from the applica-
tion of biotechs to enhance speedy identification of
disease at early stages to facilitate treatment. Earlier
diagnostics relied heavily on specific antibody detection
to yield information on sero-prevalence. Advances in
biotech has enabled the application of enzyme-linked
immunosorbent assay (ELISA) which now uses recom-
binant antigens - developed via gene cloning and se-
quencing — for detection of antibodies and provide infor
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mation on responses to single epitopes or antibody
recognition sites (van Vliet et al., 1996). Diagnostic tools
have greatly been enhanced by the development of basic
DNA detection techniques, the most significant of which
arose from the development of polymerase chain reaction
(PCR) methodology (Mullis et al., 1992). Antibody (mono-
clonal and polyclonal) and DNA/RNA probes are largely
considered to offer efficient means of improving disease
detection tests (Jackwood, 1994; Zarlenga, 1994). DNA-
based disease diagnosis techniques have potential for
development even though they are limited in their ability
to detect previous exposure to infection and immune
status (McKeever and Rege, 1999).

Treatment of animal diseases has for a long time been
based on antibiotics extracted from various bacteria and
fungi, however, other molecules extracted from the lver-
mectine family have proved efficient in disease control
(Bonneau and Laarveld, 1999). Passive immunization of
farm animals using monoclonal antibodies offers a
potential alternative for disease treatment which is costly.
On-going work on cytokine therapy is yet to yield appli-
cable results due to the over-dependence on timing of
cytokine delivery in advance infection challenge (Babiuk
et al., 1991). An alternative for cytokine therapy lies with
the natural immune stimulants that evoke a more physio-
logical cytokine cascade expected to enhance disease
resistance in domestic animals (Yun et al., 1997).

Animal health is potentially the most important aspect
of animal production and any development in the area of
biotechnology will greatly benefit the industry. Nonethe-
less, there is currently little application of biotechs
developed for disease treatment and diagnosis. Advance
biotech could probably offer alternatives to replace the
use of antibiotics or chemical therapy that are costly and
have residual effects to the final consumer of animal
products (Bonneau and Laarveld, 1999).

Biotechnology in animal nutrition

Animal nutrition has for a long time provided one of the
greatest challenges to animal production with limitations
arising from both quality and quantity. A large proportion
of animal feeds are fibrous with varying levels of
digestibility and nutritive values. Animal nutritionists have
developed biotechs to improve nutritive value for feeds,
enhance digestibility and acceptability and removal of
anti-nutritive factors from feeds especially for ruminant
animals (Kundu and Kumar, 1987). Apart from the
biotechs targeted on feeds, the manipulation of rumen
microbial population through alkali treatment, microbial
balancing and genetic manipulations are probably the
most reliable means of enhancing degradation of low-
quality feeds. The methods currently used in the treat-
ment of animal feeds to improve intake and digestibility
are mainly mechanical, physical or chemical.

Lignin has been identified as the main cause of difficult
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digestion for fibrous material. A potent lignase enzyme
produced by the soft-rot fungus (Phanerochaete chrysos-
porium) that causes a high degree of depolymerisation of
lignin is now available (Tien and Kirk, 1983). Although the
lignase levels produced by the fungi cannot meet the
requirements for commercial treatments of straw, recom-
binant DNA technology has been tipped to have the
potential to modify lignase genes and proteins to increase
efficiency and stability considering that the lignin gene
has already been cloned and sequenced from P.
chrysosporium (Tien and Tu, 1987). Supplementation of
roughage diets is basically the method of choice for many
farmers in improving the nutritive value of animal feeds.
However, removal of anti-nutritive factors has become a
subject of great debate.

Anti-nutritive factors in plants such as protease
inhibitors, tannins, phytohaemaglutinins and cynogens
mainly in legumes have been tackled via plant breeding
to either reduce or eliminate them. Inactivation as well as
detoxification of anti-nutritive factors can also be done
using transgenic bacteria given the success of experi-
mental results of Jones and Megarrity (1986) using
caprine rumen innoculum in cattle to detoxify a break-
down product of non-protein amino acid mimosine found
in Leucaena forage. Similarly, conserved feeds also
suffer the risk of being of low nutritive quality if poorly
fermented. Sterile conditions are normally necessary to
allow for rapid growth of lactic acid bacteria that influence
the anaerobic fermentation of sugars. Additives such as
chloroform, toluene and cresol are still being used to
inhibit bacterial growth while appropriate pH levels are
achieved through addition of acids e.g. sulphuric and
hydrochloric acids and formic acid. Obviously, the
hazardous nature of acids has intensified the search for
alternative compounds for fermentation that include
molasses, enzymes and innoculi of lactic acid bacteria.
Extensive reviews on the use of enzymes to improve the
nutritive value of animal feeds are available (Campbell
and Bedford, 1992; Bedford, 1996).

Manipulation of digestive tract environments which
includes mainly the rumen in ruminants and intestinal
tract in monogastrics using prebiotics and probiotics has
been reported to be beneficial and effective in increasing
the availability of nutrients to the animal (Kelly et al.,
1994; Salminen et al.,, 1998). The main focus in the
rumen is the manipulation of microbial flora population
and type. Although attempts have been made to
introduce transgenic bacteria in the rumen environments
to increase efficiency of rumen fermentation, the results
have been unsatisfactory due to the complex nature of
the rumen environment that include the internal
competition of rumen microbes which limits availability of
energy (Russel and Wilson, 1988; Flint et al., 1989). The
manipulation of the rumen environment to improve the
nutritive value of fibrous feedstuffs has been extensively
reviewed in Mc Sweeney et al. (1999) with suggestions
and limitations for the use of genetically modified orga-

nisms (GMOs)

Biotechnology in animal reproduction

The traditional methods utilised in animal reproduction
may have been assumed as techniques that cannot be
considered as biotechs for example, hand mating in small
ruminants that relies on timely detection of heat. Atrtificial
insemination (Al) and embryo transfer (ET) are probably
the most popular methods that have been adopted in
developed and developing livestock industries. The
recent advances in biotechnology in reproduction include
production of transgenic animals and cloning (Smidt and
Niemann, 1999).

Artificial insemination is by far the most widely used
biotech in animal reproduction and has been reported to
result in genetic progress that is four times better than
natural mating (van Vleck, 1981). This is realistic consi-
dering the high selection intensity and accuracy arising
from Al since only the top bulls are selected for use in
producing numerous offspring in many herds. In most
cases, the technology is restricted to cattle especially
dairy cattle since beef cattle are managed extensively.
Embryo transfer is also used although limited to highly
commercialised livestock production systems and is also
more popular with cattle than any other species. In small
ruminants, the lack of an alternative to the present
surgical procedures has prevented its use (Robinson and
McEvoy, 1993). Supporting technologies that have
increased the efficiency of Al and ET include micromani-
pulation of gametes and embryos for splitting, sexing,
cloning, gene transfer, cryo-preservation of embryos,
invitro maturation, fertilisation and culture (IVFMC) as
well as genome analysis (Niemann and Riechelt, 1993;
Smidt and Niemann, 1999).

Reproductive hormones have probably been the most
rewarding for commercial livestock production. Progeste-
rone and pregnant mare's serum gonadotropin (PMSG)
treatments as well as immunisation against androstene-
dione have been reported to increase ovulation in sheep
(Aboul-Naga et al., 1992). During ET procedures, embryo
flushing from superior dams is entirely a function of
exogenous oestrogen hormone. As expected, even
endogenous hormones can be induced to increase the
rate of oestrus by manipulating the environment of
animals, for instance, exposing ewes to rams one week
prior to mating (Aboul-Ela et al., 1988). Oestrus synchro-
nisation is one of the most beneficial biotechnologies
applied in reproduction especially for dairy -cattle
production.

Modern biotechs that increase reproductive efficiency
but are marred with complexity in process and implemen-
tation such as production of transgenic animals and
cloning will probably have low rates of adoption in both
large scale and small scale farms even in future. This
scenario may not only be as a result of cost implications



Table 1. Biotechnologies and their potential impact on livestock production.
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. . . _a . Potential of adoption
Area of application Biotechnologies Scale of impact Developed countries | Developing countries

SAD Large High High

ELISA Large High Moderate
Animal health DNA detection Large High Low
Vaccination Large High High

PCR Large High Moderate
Animal nutrition Enzyme degradation of fibrous feeds | Large High Low

Rumen (GIT) manipulation Large High Moderate
Al Large High High

Animal reproduction MOET Large High Moderate
Embryo sexing Large High Low
Cloning Large Low Low

Nucleus Breeding Large High Moderate

Animal breeding Development of composite breeds Large High Moderate
MAS Large Moderate Low

4SAD = specific antibody detection; ELISA = enzyme linked immuno-sorbent assay; DNA = dineucleic acid; PCR = polymerise chain reaction; Gl T=
gastro-intestinal tract; Al = artificial insemination; MOET = multiple ovulation embryo transfer; MAS = marker assisted selection. Modified from

Cunningham (1990) and Doyle and Spradbrow (1990).

but ethical considerations as well that directly influence
acceptability of products from animals produced under
these technologies (Bonneau and Laarveld, 1999).

Biotechnology in animal breeding, genetics and
conservation of genetic resources

Maintaining genetic diversity should always be the goal of
animal breeding and genetics since this provides a
cushion against environmental fluctuations and hence an
avenue for utilising selection and mating systems to
produce animals for various production environments.
The biotechs applied in animal breeding and genetics are
mainly geared towards increasing breeding efficiency of
livestock - especially within organised breeding schemes
- and conservation of animal genetic resources. Multiple
ovulation and embryo transfer (MOET) which is a
composite technology is one such technology that
increases the utilisation of superior dams in a herd
increasing the intensity for selection of females to further
enhance genetic progress.

Breeding schemes in a number of ways can also be
considered as a composite biotech useful for influencing
the rate of genetic progress for a given species of
livestock. By definition, a breeding scheme is an
integration of biological and mathematical principles of
genetic evaluation, selection and mating while strictly
considering the socioeconomic aspects of target groups
(farmers and markets) for purposes of genetic improve-
ment and production of consumer products from
livestock. In this respect, possible designs of breeding
programme have been proposed that include centralised
and decentralised setups.

The nucleus breeding scheme (NBS) is an example of a
centralised system that has been recommended for
developing livestock industries (Jasiorowski, 1990). The
advantage of NBS over systems such as the decen-
tralised progeny testing scheme is that more traits can be
measured in more controlled and accessible herds.
Breeding schemes offer opportunity for the application of
biotechs such as the use of indicator traits (Blair et al.,
1990) and application of marker-assisted selection (MAS)
(Paterson et al., 1988). Genome mapping through the
use of restriction fragment length polymorphism (RFLP)
that uses amplifiers short DNA primers in PCR has been
of great benefit in developing the DNA fingerprinting
technique and genetic characterisation of a wide range of
organisms (Southern, 1975; Jeffreys and Morton, 1987;
Williams et al,, 1990). Although a majority of these
technologies are still work-in-progress, their potential
adoption in livestock breeding schemes remains a
subject of great debate.

APPLICATION OF BIOTECHNOLOGIES IN AFRICA

Table 1 presents the scale of impact and adoption
potential of major biotechnologies in livestock production.
In general, biotechs are expected to have moderate to
high impact in the livestock production systems where
they are applied. However, the level adoption limits the
full-scale expression of their impact. Adoption levels are
related to infrastructure and human capacity available in
target countries. Developing countries, for a number of
reasons, must improve local technological and human
capacity for biotech research to enable steady adoption
and development of relevant biotechs. One reason for
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this move is to enable the accommodation of commode-
ties considered unimportant by large multinationals due
to their limited international use e.g. cassava, coconuts
and indigenous livestock species. In contrast, these
indigenous resources provide a vital source of livelihoods
for millions of households in Africa and other developing
countries. A strong local capacity in biotechnology will
therefore be the backbone for the propagation and
conservation of such indigenous crop and animal genetic
resources.

In Africa, livestock are still being reared in natural
pastures and environments that are acceptable by most
consumers worldwide. The potential for Africa in the
international livestock industry is therefore promising as
demonstrated by the encouraging developments in stable
countries in the south (Republic of South Africa), east
(Kenya) and west (Ghana). In most cases, the limitations
to livestock production are due to the lack of political will
or worse still political instability that has increasingly
sustained rural livestock keeping people in poverty and
underdevelopment.

Animal health and survival

Disease prevention is a vital tool in animal survival as
healthy animals can be used longer in various production
systems. Vaccine development and vaccination is a
biotech that is now well rooted in most African countries
unlike vector control and quarantine that are logistically
expensive requiring drugs and pesticides. Most livestock
keepers in Africa are small to medium scale and thus find
some of these technologies unaffordable. The few large
scale commercial livestock keepers appreciate the
technologies and have adapted them into their daily
routines. The biggest risk to developing counties in the
use of vaccines, drugs and pesticides is product dumping
from manufacturing nations. Product dumping is
unfortunately easy due to the lack of a strict monitoring
mechanism and corruption. The livestock industries are
still developing and are without organised structures to
effect vaccine, drug and pesticide production and control
as well as controlling product delivery to organised
livestock keepers. In Kenya for instance, a reasonable
level of organisation in vaccine development and control
under the Kenya Veterinary Vaccine Production Initiative
is commendable. The prospects for using sub-unit vac-
cines developed under recombinant technology, patho-
gen attenuation by gene deletion and vectored vaccines
depends on the level of technological development and
even more importantly, the packaging of the technology
which directly influences its affordability.

Disease diagnosis being a traditional veterinary
procedure is not an absolute challenge for developing
livestock industries. Diagnostics in Africa may still be
relying mostly on specific antibody detection to yield
information on sero-prevalence. However, enzyme-linked
immunosorbent assay (ELISA) has been achieved with

reasonable levels of success. In most countries in Africa,
disease diagnosis has been aided by donor support.
Therefore, personnel and technological support in form of
equipment and chemicals are available. The hope of
utilisation of diagnostic tools based on basic DNA detec-
tion techniques and PCR methodology is therefore
foreseeable. The use of monoclonal anti-bodies is
increasing efficiency of disease diagnosis and has
yielded encouraging results exemplified by the develop-
ment of diagnostic tool for trypanosomosis (Nantulya and
Lindgvist, 1989). Treatment of diseased animals is
primarily through antibiotics extracted from various bacte-
ria and fungi and to some extent, molecules extracted
from the Iver-mectine family. Treatment using passive
immunization of farm animals using monoclonal antibo-
dies is limited by cost implications whereas cytokine
therapy, as alluded to earlier, is still a work-in-progress
even in developed countries.

Animal nutrition

Animal nutrition biotechs are steadily developing in Africa
mostly through local technologies that ensure degrada-
tion of fibrous feedstuffs. However local technologies
suffer one setback, they are mostly mechanical and thus
tedious and impractical for implementation in large scale
scenarios. The availability of lignase enzyme produced
by the soft-rot fungus (Phanerochaete chrysosporium)
that causes a high degree of depolymerisation of lignin
(Tien and Kirk, 1983) should be embraced for application
in large scale livestock production systems. As opposed
to forage degradation, a more current problem is anti-
nutritive factors that hinder acceptability and diminish the
nutritive value of animal feeds. Although this constraint
has been circumvented elsewhere through plant breeding
and use of transgenic bacteria to eliminate, reduce or
detoxify feeds, little has been done in Africa. Similarly,
boosting the nutritive value of conserved feeds is of great
concern in Africa due to seasonal variation in feed
availability. The main treatment for silage is still primarily
molasses as opposed to enzymes and innoculi of lactic
acid bacteria. The absence of large scale production of
silage for commercial purposes in most sub-Saharan
countries has limited the use of additives such as
chloroform, toluene and cresol to inhibit bacterial growth
in order to facilitate fermentation by lactic acid bacteria.
Manipulation of the digestive tract environment,
especially rumen microbial flora population and type is an
efficient means of ensuring nutrient availability to ani-
mals. There seems to be an over concentration on
treatment of feeds to ease digestibility, acceptability and
improvement of nutritive value as opposed to preparation
of the animal’'s system to uptake nutrients. The sugges-
tions and limitation for the use of genetically modified
organisms (GMOs) (Flint et al., 1989; Mc Sweeney et al.,
1999) should be studied carefully to fully establish how
well the digestive tract of animals, the rumen in particular,



can be manipulated to increase availability of ingested
nutrients to the animal.

Animal reproduction

Artificial insemination is the most widely used biotech in
animal reproduction in some countries in Africa operating
under semi-organised structures. The purpose initially
was to upgrade indigenous livestock but in the advent of
establishment of vibrant industries, the technology is now
used to increase efficiency of reproduction. The utilisation
of ET in Africa is mainly an issue of cost benefit analysis
and infrastructure. The majority of farmers are small-
holder and have found that returns do not measure to the
investment in ET technology considering that ET involves
cryo-preservation of embryos as well as in-vitro matura-
tion, fertilisation and culture, which are expensive. The
transport systems and technological capacity is still too
poor in some countries in Africa to sustain the spread of
reproductive biotechnologies. This means that the utilisa-
tion of transgenic animals, micromanipulation of gametes
and embryos for splitting, sexing, cloning and gene
transfer is not foreseeable in the near future.

Animal breeding and genetics

Animal breeding and genetics aims at improving genetic
gains in traits of economic importance. This means
offspring expected in the next generation are always
those from selected animals. In many livestock systems
in Africa, sire selection is still the main mode of influenc-
ing genetic improvement. Multiple ovulation and embryo
transfer is a technology that allows for superior females
to also have an effect in effecting genetic change. How-
ever, this technology has been only beneficial to cattle
where low reproductive rates and long generation
intervals make it economically viable. Limitations in
utilisation of Al and MOET in Africa are attributable to the
absence of organised breeding schemes as a result poor
infrastructure among other reasons (Jasiorowski, 1970;
Cunningham, 1990). The use of indicator traits and appli-
cation of MAS are more effective if used within structured
breeding schemes where the benefits can be shared by
many farmers. Genome mapping and DNA fingerprinting
techniques are important for genetic characterisation that
could be applied in animal genetic resource conservation.
Unfortunately, this objective though noble, is not of
immediate priority within African livestock keepers where
food security is still the main concern.

IMMERGING ISSUES

Public concerns

The main concerns of the public in general are related to
food and the environment (Bonneau and Laarveld, 1999).
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Acceptability of products from biotech is varied with sharp
opposition coming from consumer watch organisations
that have attributed these technologies to prevalent
human diseases. These claims are in some cases
justified, for instance, animal products have been noted
to be affected by animal genetics and feeding technique
that influence quality changes e.g. red meat associated
with cardiovascular problems or meat that causes the
infamous Bovine Spongiform Encephalopathy (BSE) or
the mad cow disease (Bellaver and Bellaver, 1999).

Environmental concerns are related to resultant res-
ponses from both social structures and agricultural
management due to rapid technological changes
(Bonneau and Laarveld, 1999). Animal welfare which
entails how animals are reared in relation to housing,
feeding and management is a subject of great debate
especially in affluent societies where animal production is
increasingly becoming intensive. Vegetation patterns can
also be affected by plant breeding and manipulation to
the extent that some indigenous plant types disappear
entirely. Genetic death even for animals is unacceptable
thus the need to strengthen programmes for conservation
of genetic resources.

Ethical concerns

Genetic engineering which has led to the development of
cloning techniques and transgenic products as food for
humans remains a subject of great conflict. The fact that
animals are closer to humans than plants, genetic
manipulations in animals creates fear since it suggests
possibilities of interference with the human genome,
which in unacceptable for many religious organisations.

Industry concerns

The question, who is the beneficiary of the biofech must
strictly be answered to allow for wholesome acceptance
of technologies. Caution is required when applying
biotechs especially those related to product quality and
quantity as this in most cases results in one-sided
benefits for the industry with little or no benefits to the
general public that form the consumer base (Bonneau
and Laarveld, 1999).

PERSPECTIVES

In all circumstances, biotech development and use
requires the involvement of stakeholders in a systematic
design to enhance research and development as well as
transfer of the biotech to target groups. Figure 1 presents
a systematic design of stakeholders against a variety of
biotech options. Government and National Agricultural
Research Systems (NARS) are responsible for a majority
of the processes required to successfully develop and
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Biotech: Rumen (GIT) alkali treatment, microbial balancing
Product: Alkali; Microbes

Research & development: NARS

Producer: Agro-chemical companies

User: Farmers

Biotech: Selection, MAS, DNA
fingerprinting

Product: Parental stock

Research & development: NARS, GOVT

Producer: GOVT, NARS

User: Animal scientists, Farmers

Biotech: Transgenic animals

Product: Transgenic products

Research & development: NARS, GOVT
Producer: Food production companies
User: Animal scientists, Farmers

Biotech: Breeding schemes

Product: Bio-economic simulation models,
economic animal traits, genetic gains
Research & development: NARS, GOVT
Producer: GOVT, NARS

User: Animal scientists, Farmers

Biotech: Enzyme degradation of feeds
Product: Lignase enzyme

Research & development: NARS
Producer: Agro-chemical companies
User: Commercial feed producer, Farmers

Biotech: Detoxification of anti-nutritive
factors

Product: Transgenic bacteria, chemical
treatment

Research & development: NARS

Producer: Agro-chemical companies

User: Commercial feed producer, Farmers

Biotech: Vaccination

Product: Attenuated vaccines, sub-unit
vaccines, pathogen attenuation by gene
deletion, vectored vaccines

Research & development: NARS, GOVT
Producer: Agro-chemical companies
User: Veterinary doctors, Farmers

Biotech: ELISA, PCR, DNA diagnostics
Product: Early diagnosis

Research & development: NARS, GOVT
Producer: GOVT, NARS

User: Veterinary doctors, Farmers

Biotech: Al ET, embryo splitting & sexing, cloning
and gene transfer

Product: Semen, embryos, hormones

Research & development: NARS, GOVT

Producer: GOVT, NARS

User: Animal scientists, Veterinary doctors, Farmers

Figure 1. An outlay of development and usage of biotechnologies in Livestock production. NARS = National Agricultural Research Systems;
GOVT = Government; ELISA = Enzyme Linked Immuno-sorbent Assay; PCR = Polymerase Chain Reaction; MAS = Marker Assisted

Selection.

transfer relevant biotechnologies. To deliver biotechs for
use by target groups, there is need for cooperation betw-
een Government, NARS and agro-chemical companies.

In Africa, use of biotech can be greatly enhanced
through strategic partnerships with developed economies
where such technologies are well established. However,
biotech development and adoption requires a high level
of commitment to research and development. Therefore,
there is need to develop scientific capacity through local
universities and research institutions for development of
own technologies and dealing with technologies offered
by the developed countries.

The ease with which some technologies have been
adopted in Africa is attributable to the mode of packaging.
Technologies that require expensive equipments, heavy
machines, expensive chemicals as well as high level of
technological expertise e.g. molecular biotechs, have the
slowest rate of adoption in Africa. Technologies such as
ET have been reported to be unaffected by fancy
equipment indicating that simple ice or alcohol baths can
be used for freezing embryos thus reducing the cost of
the technology (Seidel and Seidel, 1992).

Biotechnological possibilities for Africa have great
potential to improve food security. In this respect, careful
interpretation of relevant biotechnologies in livestock pro-
duction is important. Even though technological advances

and adoption of new technologies require complimentary
development in society in relation to education, research
and economic development, Africa can benefit from
tailor-made technologies that simplify complex techni-
ques into applicable form through strategic packaging.
This packaging must involve local knowledge to ease
acceptance and sustainability of technology utilisation. It
is important therefore for Africa to build capacity in all
aspects of livestock research as a response to changing
technologies and new discoveries to ensure food security
for the ever-growing population.
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