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ABSTRACT
The present study involved three separate studies. At the outset and in
collaboration with the USAID funded IITA lead Africa RISING project which was
being implemented in the three regions of northern Ghana, a preliminary survey was
conducted to identify pig farmers who were members of the Africa RISING’s Research
for Development Platform (R4D) and to solicit their support and active participation
in the study. However, the main focus of this research work was based on phenotypic
characterisation and genetic diversity study of the local pig of Ghana.

STUDY ONE
A preliminary survey was conducted using a structured questionnaire
administered to 74 pig randomly sampled pig farmers to describe the farming systems
under which pigs are kept in eight purposively selected communities in the three
regions of northern Ghana, to identify their production constraints and to help the pig
farmers identify and prioritise their breeding objectives. Generally, two to three pigs
are kept as part of a mixed subsistence farming system with little scientific knowledge
on pig husbandry since a vast majority of them are not literate and have never received
any form of training on animal management. The constraints faced by most of the
farmers contacted included diseases, inability to provide adequate feed for their pigs
and poor housing facilities. Besides, the farmers had no set breeding objectives as
mating is mostly unplanned, uncontrolled and haphazardly done. It will be useful if
the farmers are educated and encouraged to form interest groups to enhance their
access to veterinary services, be able to elicit assistance from both governmental and
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non-governmental organisations to help address some of their production challenges,
access to better markets and to enhance their bargaining power.

STUDY TWO
Information provided by characterisation studies is essential for planning the
sustainable utilisation of indigenous animal genetic resources at both the local and
national levels. To this end, a number of measurements and descriptors were adapted
from the FAO descriptor list for pigs to document the physical and production
parameters of the local pigs at the National Pig Breeding Station at Babile in the Upper
West region of Ghana. Generally, the local pig exhibited varying plain coat colour
types but mostly all black, all fawn, all white and fawn with black spots and are
covered with hair that is short, curly and dense. The local pigs at the Babile Station
recorded an average litter size at birth of 13.2. Data from about 180 records at the
Station indicated that the piglets weighed 1kg at birth, gained about 120g/day from
birth to attain 6.0kg at weaning at 42 days of age. Weaned pigs gained 90g daily to
weigh 18.7kg at six months and reached 39.1kg liveweight by one year. The body
measurements (such as body length, heart girth, ear length, tail length and head length)
for males and females did not show any significant (p > 0.05) differences. The number
of teats of the local pig at the Babile Pig Station ranged from 10 – 14 with a mean of
12.50. Heart girth averaged 115cm for 60-day olds and 185cm for yearlings whilst
body length averaged 105cm for 60-day-old pigs and 184cm for one-year olds. The
local pig of Ghana exhibits variable plain coat colour patterns that ranges from black
or fawn or white and their combinations and reaches 40kg liveweight after 12 months
of age.
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STUDY THREE
A knowledge of the level of genetic diversity is very important in ensuring the
sustainable utilisation of animal genetic resources. In this respect, the genetic diversity
of some local pigs was assessed using 30 microsatellite markers on DNA extracted
from whole blood samples collected from 113 unrelated pigs in four regions of Ghana
and 16 DNA samples from the DNA repository of the Wildlife Research Centre
(WRC) of Kyoto University, Japan. However, meaningful genotype data was
generated for 103 samples on 12 microsatellite markers. The number of alleles (Na),
number of effective alleles (Ne), observed heterozygosity (Ho), expected
heterozygosity (He) and inbreeding coefficient (FIS) were used to assess the level of
genetic differentiation among the nine populations in this study. The mean number of
alleles ranged from 3.9 (Papu) to 10.2 (Babile) with an overall average of 5.8 alleles.
The number of effective alleles averaged 3.6 with a range of 2.8 (Papu) to 4.6 (Babile).
At all the 12 loci studied, inbreeding coefficient (FIS) deviated significantly (p < 0.05)
from zero with a mean of 22%. When the Nei’s standard genetic distance based on the
proportions of shared alleles was used to construct a neighbour-joining tree, pigs from
Goriyiri and Guo emerged with the highest bootstrap value of 93%. Generally, the
sampled pig populations represent distinct populations with moderate amount of
genetic differentiation between them with inbreeding averaging 22% and this is quite
alarming. This is the first report of the genetic diversity of Ghanaian local pigs using
microsatellite markers.
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CHAPTER ONE
1.0 INTRODUCTION
It is a generally accepted fact that a vast majority of agricultural production
takes place at the rural level in developing countries. The world's population is reported
to have hit seven billion and further projected to reach nine billion people within the
next two decades and this boom in human population growth is anticipated to continue
expanding for the next several decades, more so in the third world countries (UNPP,
2008 as cited by Rege et al., 2011). The ever increasing human population calls for
increased agricultural production and due to the fact that arable land is limited in supply,
the general consensus has been to advocate for expansion in the level of agricultural
production. However, expanding production is not an option worth pursuing for the
many peasant farmers all over the world due to inadequacy of resources. Consequently,
small scale agriculture is going to be the order of the day for now and the foreseeable
future. It is therefore incumbent on all to help improve on the productivity levels of
small scale agricultural production. One way of contributing towards improving the
traditional small scale agricultural system is to study it and thereby find ways of
improving it.
In connection with breed improvement, it is important to note that most attempts
at improving the productivity of local breeds in developing countries have involved
importing “improved” sires (live animal or semen where artificial insemination
facilities exist) for “upgrading” the local breeds. In the mid-1990s, with funding from
the World Bank and the Government of Ghana, six animal improvement stations with
specific mandates were set up under the National Livestock Services Project (NLSP).
The Babile Agriculture Station at Babile in the Lawra district of the Upper West region
was transformed into the National Pig Breeding Station in 1995 (MoFA, 2015) and it
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is about the biggest attempt at improving the Local Black pig of Ghana without
“foreign” blood but maintained as an indigenous breed. Some other attempts have also
been made at improving the local black pig by crossing it with the Large White breed
but results have not been encouraging. In Ethiopia, Gizaw et al. (2013) reported that
over the last several decades, sheep breeding strategies largely focused on importing
exotic breeds for cross breeding. Tibbo (2006) also reported of several efforts in sheep
improvement in Ethiopia since the early 1960s using the same strategy of importing
exotic breeds. Unfortunately however, these breed improvement programmes produced
no significant effects on the productivity of the targeted animals.
Fleischer et al. (1995) in the Ghana national biodiversity country study also
stated clearly that evidence of past attempts made by bringing in exotic animals,
especially from the temperate areas and raising them along the line of what is practiced
in their countries of origin have woefully failed. Among the reasons why all these breed
improvement programmes do not produce the expected results is due to the fact that
most of these programmes are researcher initiated, researcher planned and researcher
executed with at best very little input from the target beneficiaries, the farmers.
In small level input farming systems, many of the livestock improvement
programmes have failed due to the fact that adequate attention was not given to the
abiotic factors that affect the productivity of animals (Kosgey and Okeyo, 2007) and
sustainability issues (Marshall et al., 2009; Rege et al., 2011). According to Roessler et
al. (2008), several scores of livestock improvement programmes in several scores of
developing countries have failed and among the many factors that account for this
include inadequate involvement and/or participation of the beneficiary farmers, in both
the planning and execution stages of such programmes and this has led to ineffective
and inappropriate improvement programmes. It has been established that, in order to
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achieve sustainable improvement in any livestock breed improvement programme, the
objective(s) of the programme must be set in close consultation with the intended
beneficiaries.
This is particularly so for the many low input, traditional and subsistence
production systems. It has been established that to design viable and sustainable
livestock improvement programme under small scale husbandry conditions, the local
production conditions and production targets must be fully explored and the views of
farmers in the intended beneficiary communities must be taken into account (Duguma
et al., 2010). The design of any breed improvement programme must necessarily start
by probing into the specific production systems, particularly the local animal
improvement strategies of the farming communities and must aim at discussing and
settling on their breeding objectives in a participatory and holistic way (Gizaw et al.,
2013). This is a necessary precondition in order to ensure the full cooperation and
maximum participation of the intended beneficiary farmers. This is to ensure that the
intended beneficiary farmers are seen as owners and drivers of the programme rather
than as mere recipients.
Another key issue that we often lose sight of is the fact that animal performance
is a function of several factors and not just genes acting alone. Besides, gene and gene
action is a very complex phenomenon which is not as straightforward as we believe. In
fact it has been established that for traits of economic importance, additive gene effects
make up 10 – 50% of total phenotypic variance and hence directly heritable from
parents (Van Vleck, 1999). It therefore follows that environmental factors, particularly
management conditions, have a huge role to play in determining the level of
performance of an animal. This again demonstrates the huge role that farmers or
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managers of animals have to play to contribute to improve the performance of farm
animals.
The present study therefore sought to explore and document the system under
which pigs are kept in some farming communities in the northern part of Ghana and to
find out their peculiar challenges with the aim of helping the farmers find workable and
sustainable solutions. Secondly, the study sought to identify and prioritise the farmers’
breeding objectives which will then form the basis for designing a farmer-owned and
operated breeding programme for sustainable utilisation of the local pig.
The second leg of the present study involved phenotypically characterising the
local pig of Ghana. In this regard, according to FAO (2011), phenotypic
characterisation of animal genetic resources is the process of identifying and
documenting the morphological characteristics and production parameters of distinct
animal populations together with a detailed annotation of their husbandry
characteristics and conditions that take into account other factors that affect the animals.
The knowledge gained through characterisation studies is very useful for designing the
management system of native animals (FAO, 2012).
The local pig of Ghana, sometimes referred to as the Ashanti Black pig or
Ashanti Dwarf pig (Jollans, 1959) is very well acclimatised to local climatic and
management conditions. It is very hardy and well adapted to feed shortage and capable
of handling fibrous feed quite well (Fleischer and Barnes, 1998) and is trypanotolerant
(Jollans, 1959). There is however inadequate information about its tolerance or
otherwise to the African swine fever disease.
To quote Fleischer et al. (1995) in the Ghana national biodiversity country study
of domesticated animals, “The greatest threat to hardy local breeds of domesticated
animals in Ghana is the indiscriminate crossbreeding with imported breeds
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particularly those of the Large White, the Landrace and Hampshire, ostensibly to
increase the production potential of the local breed”. It is worth stating that unregulated
and indiscriminate crossbreeding of local breeds with foreign breeds is not restricted to
Ghana alone. As a matter of fact, it has also been reported that of the hundreds of pig
breeds in the world, many of them are already extinct, many more are currently at very
high risk of getting extinct and yet others are endangered through ineffective use (Nidup
and Moran, 2011).
The world through the strong desire for economic growth, has evolved to place
a lot more emphasis on commerce to the neglect of sustainability considerations. The
desire to maximise profit has resulted in the ever increasing preference by farmers for
higher yielding animals and this brought in its wake, the wanton negligence of local
breeds which are well adapted to the local husbandry systems, especially the sometimes
harsh husbandry conditions together with local diseases and/or pests. Farmers believe
that the exotic pigs gain weight faster and have higher litter size at birth and therefore
rearing them results in higher farm. These exotic breeds are not hardy enough to
withstand the sometimes harsh climatic and management conditions and require a
corresponding improved management (feeding, housing, veterinary care, etc.) to do
well. For instance, at the then Agricultural Research Station of the University of Ghana
(now Livestock and Poultry Research Centre, Legon), in 1983 when there was general
food shortage in Ghana due to drought, the exotic breeds at the station easily succumbed
to starvation while the indigenous pigs only lost body condition but were quite healthy
(Fleischer and Barnes, 1998).
Many of the pig farmers are not capable of providing the required improved
management conditions for the exotic breeds and so have resorted to indiscriminate
crossing of the local breed with the exotic ones without knowing the true genetic
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identity and genetic potentials of the local breed. The low production potential of the
indigenous breeds of pigs notwithstanding, they form a very valuable genetic resource
base which must be maintained since they are very well adapted to the low input,
sometimes harsh production systems in developing countries (Livingston and Fowler,
1984). This study therefore sought to document as far as possible the morphological
and production characteristics of the local pig of Ghana. The information to be gathered
will be useful for planning the sustainable utilisation of the local pig of Ghana since it
will constitute a benchmark for evaluating any future breed improvement programmes.
The third aspect of this study involved an assessment of the extent of genetic
diversity among some pig populations in Ghana based on microsatellite markers. The
role of local animals in protecting man’s continued survival and wellbeing can be felt
in diverse ways by several millions of people. Many poor rural dwellers rear animals
and often rely on their poultry and livestock for meat, eggs, milk, hide and many other
tangible and intangible consumables. In most local environments where crop
cultivation is not feasible, livestock keeping is often one of the main income generating
activity available to many of the inhabitants. Poultry and livestock related activities
contribute about 30 percent of agriculture’s contribution to gross domestic product in
many developing countries and this has been projected to increase to about 40 percent
by 2030 (FAO, 2011). It is also important to emphasise that climate change is a reality
and considered to be the most life-threatening environmental challenge humanity faces
in recent times. Native breeds of animals are known to be the most acclimatised breeds
to their local physical and socioeconomic environments. Consequently, it is therefore
believed that these local animal breeds are capable of evolving over a period of time to
accommodate the adverse effects of climate change.
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The local pig of Ghana is the most acclimatised breed of pigs to the Ghanaian
physical, climatic and husbandry conditions. It is believed to be not very prolific, it
grows slowly, has a small size at maturity but it is very well acclimatised to feed and
water shortage and is trypanotolerant (Jollans, 1959). There is however inadequate level
of knowledge about the genetic characteristics of this breed of pigs. Knowledge on the
genetic diversity of this breed will contribute towards its proper understanding and this
will ultimately help in its sustainable utilisation and conservation.
Of the several thousands of breeds of pigs in the world, many hundreds are
already extinct and many others are at risk of extinction due to ineffective use or risk
of being lost due to unregulated mating with other breeds (Nidup and Moran, 2011).
Nonetheless, some crossbreeding of some species of farm animals has developed
fortuitously as a by-product of migration of human populations with their animals
(National Research Council [NRC], 1993).
It has been contended that knowledge gained by studying the level of genetic
variability in farm animals is very essential for designing the management strategies of
breeds of local animals (FAO, 2012). Another opinion that has been expressed
elsewhere is that one of the first steps towards the sustainable utilisation of local animal
breeds is assembling information about the genetic variance in their respective
populations (Grigalinait et al., 2003). Generally, not much is known about the genetic
structure of the local pigs scattered all over Ghana. In addition, this is about the first
use of microsatellite markers for studying the genetic structure of the Ghanaian pig
populations.
The other use of microsatellite markers in Ghana was conducted by OseiAmponsah et al. (2010) who worked on the genetic diversity study of forest and
savannah chicken populations of Ghana. The closest study to the present genetic
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diversity study was conducted by Osei-Amponsah et al. (2015) who worked on the
origin and phylogenetic status of the Ashanti Dwarf pig of Ghana but they relied on
evidence from mitochondrial DNA analysis and the Y-chromosome haplotypes.
It still remains unknown whether or not the local populations of pigs,
particularly those in northern Ghana represent genetically identical or distinct
populations. Irrespective of the level of genetic similarity or difference of these pig
populations, it has been reported that information about the level of genetic variability
is a requirement for planning the sustainable utilisation of such local breeds (Bordas et
al., 2004). This study was therefore aimed at assessing the genetic diversity of the pig
populations in Ghana with particular reference to those in the northern sector of Ghana
in order to elucidate their phylogenetic relationships.
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CHAPTER TWO
2.0 LITERATURE REVIEW
2.1 PRODUCTION SYSTEMS AND BREEDING PREFERENCES
Diverse production systems for both crop and animal agriculture have evolved
over time in particular environments because the type of crops cultivated and/or species
or breeds of animals reared in any production environment is determined by scores of
factors. Simply put, one researcher noted that husbandry systems and production goals
are largely determined by local factors and these factors commonly differ in terms of
limiting conditions such as inadequacy of feed and poor water supply systems, diseases
and parasites and many others (Ouma et al., 2013). The local ecological conditions,
coupled with social, economic and cultural factors largely determine the suitability of
breeds or specific genotypes and helps to refine farmers’ breeding objectives both
overtly and covertly. Consequently, the species and breeds of animals kept by local
farmers and their breeding objectives are very diverse and directly proportional to the
highly diverse climatic, social, economic and cultural factors within which the farmers
operate (Roessler et al., 2008).
To reiterate a point for the sake of emphasis, in order to design a viable and
sustainable livestock improvement programme under small scale production
environments, the local peculiar husbandry conditions and production objectives and
views of the intended beneficiary communities should be considered (Duguma et al.,
2010). This was the motive for the present survey.
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Other authorities are of the view that in order to set up a sustainable livestock
breed improvement programme, the target production system has to be characterised in
terms of both agriculture-related and other activities (Kosgey and Okeyo, 2007). Local
farmers continue to exhibit good knowledge of their peculiar local circumstances with
all the associated problems together with some ideas of how to address these production
challenges. Farmers can even define and prioritise their breeding objectives if given
ample information about the traits but rather unfortunately, very often than not,
researchers fail to utilise farmers’ knowledge about their farming systems and go on to
singlehandedly design breed improvement programmes.
Consequently inappropriate or unworkable breed improvement programmes are
introduced. A typical example to illustrate this point is the Horro Sheep Breeding and
Improvement Ranch that was implemented in Ethiopia but which was not successful
and resulted in the loss of the capital invested (Duguma et al., 2010). According to the
report, the local farmers were never contacted on the suitability of the area for sheep
production and furthermore, their opinions were not sought until a lot of the animals
died.
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2.2 OTHER PRODUCTION SYSTEM STUDIES
Many other studies that involved characterisation of pig production systems
have been conducted elsewhere. Rekwot et al. (2005) conducted a study of the pig
husbandry characteristics and management systems of 500 small scale piggeries in
Kaduna and Benue States of Nigeria using a structured questionnaire together with
researchers’ observation and reported that a majority (51.6%) of the farmers kept 1 – 5
pigs and only 4.8% of them had herd sizes ranging from 16 – 20 pigs. Besides, they
reported that 85% of the farmers contacted expressed their willingness to purchase the
improved breeds of pigs whilst 71% indicated that they practised mixed farming.
Ajala et al. (2007) studied the features of small scale pig production systems in
Kaduna state, Nigeria using 300 respondents randomly sampled from two local
government areas and reported that a majority (52%) of the farmers had less than four
adult pigs whilst 29% had between four and six pigs with a mean herd size of 2.9 and
revealed that inadequate feeding, poor housing and health problems constituted the
major constraints to increased pig production in the part of Nigeria.
Muhanguzi et al. (2012) in their study of the determinants of the level of pig
production in central part of Uganda, interviewed a total of 135 farmers using a semistructured questionnaire and reported that 49.6% of the pigs were semi-intensively
managed while 31%, 12% and 8% of the pig farmers kept pigs on intensive, tethering
and free range husbandry systems respectively. However, even farmers who reported
that they raised their pigs semi-intensively and intensively still allowed the animals up
to five hours and two hours of open foraging daily respectively.
In a related study, Ouma et al. (2013) tried to identify opportunities and
constraints to pig production in Uganda in their study of the characteristics of small
scale pig husbandry systems in Uganda. They sought the views of 1400 pig farmers
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(about 60% women) in 35 villages in some three districts using focus group discussions,
semi-qualitative interview checklist and participatory rural appraisal techniques and
categorised the various pig production systems into three clusters with unique
characteristics and constraints that require different intervention packages. They
described the first cluster (Cluster 1) as “rural extensive and association-poor
producers” characterised by low investments in the pig venture and minimal
involvement in farmer groups and revealed that limited market opportunities was a
major constraint faced by this category of pig farmers. The second cluster (Cluster 2)
was named as “rural intensive and extensive producers” with mixed group comprising
both extensive and some intensive producers that display relatively high cooperative
behaviour than cluster 1 but sharing same constraints. The third cluster (Cluster 3) was
christened “peri-urban intensive associational type producers” which was characterised
by cooperative behaviour, close proximity to demand areas and existence of supportive
institutions providing inputs and advisory services. The main constraints for farmers
who fall under cluster three include lack of breeding services and poor market
information.
Nantima et al. (2015) also conducted a survey to characterise the pig
management systems in four districts in Kenya by administering structured
questionnaires to 645 respondents in 32 randomly selected clusters and reported that a
majority of the farmers owned an average of 2.4 pigs and this was classified as very
small scale and the pigs were mainly tethered. They also reported African swine fever
disease as one of the biggest risk factors to pig production but inadequate feed was the
biggest pig production constraint.
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2.3 CONSTRAINTS TO PIG PRODUCTION IN GHANA
Animal production in Ghana in general is fraught with a number of challenges
but these challenges seem aggravated when it comes to pig production in particular. An
attempt at reviewing some of the constraints to animal production with special reference
to pig production in Ghana is done in the ensuing paragraphs.
One of the most important constraints to animal production in general and
especially so for pig production is inadequate feed supply and this has been
corroborated by earlier researchers. For instance, Ekekpi (1990) conducted a survey to
determine the factors affecting pork production and the potentials of swine industry in
Ghana and reported that feed unavailability, high cost of feed ingredients and lack of
credit facilities together with lack of organised marketing channels as adversely
affecting pig production levels. Fleischer and Barnes (1998) in a diagnostic survey of
pig farmers in the Greater Accra Region of Ghana in a bid to gain some understanding
about the pig industry and its associated problems as well as how best these problems
can be addressed reported that the major constraints identified were inadequate feed or
high cost of feed, inadequate water supply problems, especially in the dry season and
inadequate financial resources due to non-availability of credit facilities to pig farmers.
In another study captioned Feed package for pigs in Ghana using AIBPS: solution to
feeding constraints, Rhule et al. (2007) reported that in Ghana, livestock production
has been severely constrained by lack of feed of good quality and consistency. They
contended that the condition is very grave for pigs which mostly depend on maize and
fishmeal as the major sources of energy and protein respectively in direct competition
with man for the same feedstuff. In another study, Okai (2010) indicated that the major
cost item in swine production is the cost of feeding and this ranges between 60 – 75%
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of the total production cost. The findings of Okai (2010) once again emphasises feeding
cost as a major constraint to pig production in both Ghana and Nigeria.
Another important barrier to pig production is the existence of numerous
traditional and/or religious prejudices against the production and consumption of port.
In several communities in Ghana, the pig as the “dirty animal” syndrome is very
prevalent. The level of rejection of pork and pork products varies from one individual
to the other and also varies between traditions and religious beliefs. At the extreme end,
the pig and its products are entirely shunned whilst the “Moderatist” refuse locally
produced pork but will consume imported pig feet and sausages. It is well known that
some people may not eat pork but would have no objections to the consumption of pork
products such as ham, bacon and sausages (Okai, 2010).

2.4 PHENOTYPIC CHARACTERISATION
Phenotypic characterisation of animal genetic resources is the process of
identifying and documenting the morphological characteristics and production
parameters of distinct animal populations together with a description of their production
characteristics in a given environment and under a given set of management conditions
that take into account the social and economic factors that affect them (FAO, 2011).
Generally, all characterisation studies involve the collection of data that seek to provide
information on phenotypic or genetic or historical account of the animal population. As
stated earlier, guidelines provided by the Food and Agriculture Organisation
emphasises the fact that knowledge gained by characterisation studies is very essential
for planning the sustainable utilisation of indigenous breeds of farm animals (FAO,
2012).
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2.5 MOLECULAR CHARACTERISATION
Since the beginning of the 1990s, molecular genetic data have become
increasingly important for assessing the level of genetic diversity of animal genetic
resources (Groeneveld et al., 2010 as cited by FAO, 2011). Since then, scientists in
several countries, especially in Europe, have executed many research studies to
characterise their respective local breeds. Besides, collaborative projects between
researchers in international efforts on breed characterisation at the molecular level have
assembled extensive molecular databases for several different species and breeds of
livestock. The use of molecular data to assess the level of genetic diversity among
livestock populations has therefore evolved over time to become one of the most active
areas of research in the animal sciences and has gained enormous attention in the
scientific press.
It is important to state that for a very long time since the inception of molecular
genetic characterisation tools, most molecular work was done using neutral genetic
markers which serve as estimates of the probability of very important functional genetic
variation within breeds or populations. Nonetheless, the use of these neutral genetic
markers has chalked some modest successes such as being used to identify the wild
ancestral species of most livestock. It has also provided some perspective into the
mechanisms of breed formation and breed uniformity and a basis for information on
the genetic constitution of livestock breeds. Besides, molecular studies using neutral
markers has uncovered information that was used to partially reconstruct the
phylogenetic relationships of some animal populations and revealing the evolutionary
path of species and populations (FAO, 2011).
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2.6 FACTORS THAT AFFECT GENETIC VARIATION
It has been argued that genetic diversity simply describes naturally occurring
genetic differences among individuals of the same species and that genetic diversity
engenders flexibility and ensures the survival of any living entity in the face of the
constantly changing environmental and management conditions (Miko and LeJeune,
2009). Genetic variation is a function of the type of alleles present and frequency of
such alleles in a population and allelic frequencies can be altered only by four principal
forces, namely, selection, migration, mutation and genetic drift (NRC, 1993).
Selection as a way of changing allelic frequencies could be imposed either by
nature (natural selection) or by man (artificial selection) and both forms of selection
have a strong potential to influence the level of genetic diversity in animal populations.
Natural selection acts through differences in the survival rate and reproductive fitness
of different genes or alleles. It is important to stress that natural selection is a
continuously acting process that is determined by environmental factors and mainly
results in increasing the frequency of alleles that survive well in a particular
environment whilst reducing the frequency or sometimes completely eliminating alleles
that do not survive well in an environment. Artificial selection on the other hand is
driven by man’s preference for certain qualities of animals as manifested through
selective mating of certain individuals because they are perceived by man to be
“superior” to others. Nonetheless, the level of success of artificial selection is affected
by natural selection.
In most populations, individuals do not contribute equally to the next generation
and due to the fact that individual animals do have different alleles of genes, if only a
small subpopulation of animals become parents of the next generation through
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selection, allele frequencies can change from one generation to the other and
consequently some alleles may be entirely lost from the population over time.
As the name implies, migration causes changes in allelic frequency through the
movement of genes or alleles (through live animals or semen) between animal
populations in different geographic regions. Spurred by technological advances, the
introduction of new genes or new alleles into extant breeds and/or populations through
various forms of crossbreeding across geographic boundaries has become very easy and
this can lead to the fixation or elimination of certain alleles within populations of farm
animals. Whenever it is possible for genes or alleles to flow between different
populations that exist over different geographic locations, even the most far apart
populations of animals become genetically alike even if the different populations do
not physically exchange individuals. This is possible as long as the alleles from one
population eventually flow into the other population through migrations or gamete
movements. Conversely, whenever there is little or no gene flow at all between different
populations, the genetic characteristics of such populations become increasingly
diverse from one another as reproductive isolation can lead to genetic differentiation
between populations.
Mutation is also a random natural phenomenon that causes changes in the
primary structure of a gene. The change in the structure of a gene can lead to the
formation of hitherto nonexistent alleles and this process is also a continuous one.
Mutations are changes in the genetic sequence of a gene and are the main cause of
genetic diversity among organisms and changes due to mutation occur at many different
levels with widely differing consequences on allele frequencies and gene function
(Loewe, 2008) but the probability of improving gene function through mutation is
extremely small (NRC, 1993).
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Genetic drift is the random variation of gene frequencies due to sampling errors
and even though genetic drift can occur in all populations, its effects are reported to be
more evident in small populations (King and Stansfield, 1997). This random fluctuation
of gene frequencies in random mating populations causes a drift of alleles from one
form to the other and from one generation to the next generation. According to Miko
and LeJeune (2009), genetic drift can culminate in the loss of rare alleles or can decrease
the range of gene pool in a population or can also cause a new population to be
genetically distinct from its original population, which has led to the hypothesis that
genetic drift plays a role in the evolution of new species.
The genetic effects of selection, migration, mutation and genetic drift act at
varying levels in altering the genetic diversity in different populations. Generally, as
relative allele frequencies change due to these forces, relative genotype frequencies
may also change and as different genotypes in the population normally exhibit different
fitness levels for any particular environment, some animals bearing certain genotypes
will be favoured and individuals with those genotypes will continue to procreate whilst
other alternative genotypes will be less favoured and therefore less likely to reproduce.
The overall effect on genetic diversity is that the factors that cause changes in allelic
frequencies at the population level can also determine the forces that shape them from
one generation to the next generation (Miko and LeJeune, 2009).

2.7 MEASUREMENT OF GENETIC DIVERSITY
Measurement of genetic diversity as applied to the animal sciences is a research
that is conducted to categorise individual animals within a population or whole animal
populations with reference to other individuals or populations based on some
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genetically distinguishable attribute (Abdel-Mawgood, 2012). It has also been
established that genetic variation can be quantified at several levels and this includes
variation among species, variation among major types within a species, variation
among breeds within a species, variation between lines within a breed and variation
among individuals within the same breed (NRC, 1993).
Genetic diversity can be assessed using either or a combination of
morphological markers, biochemical markers or molecular markers. It is however
amply clear that molecular markers have some advantages over morphological and
biochemical methods. This is due to the fact that molecular markers are exhibited
without interferences from environmental and husbandry factors. In other words,
molecular markers also have the advantage of being qualitative traits and their
expression at the phenotype level is not dependent on environmental factors (Petit et
al., 1998). To buttress this point, Avise (2012) stated that morphological and
physiological methods of studying genetic diversity rest on comparative methods and
that molecular markers also employ comparisons but the comparisons done using
molecular markers involve overt or covert information on nucleic acid and protein
sequences that are inherited from one generation to the next because phylogeny is
simply a flow of heredity.
Besides, it is rare for the particular genes and alleles that control particular
morphological and physiological traits to be specified and indeed some of such
conventional traits used in genetic diversity studies may be affected by many factors
other than genetic factors alone (Avise, 2012). Moreover, recent advances in molecular
technology and high turnout platforms have increased the volume of molecular data
that can be handled per run thereby reducing the cost of data handling and processing
with increased resolution of diagrams (Abdel-Mawgood, 2012). Patwardhan et al.
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(2014) also contended that one of the most exciting advances in technology in the past
ten years has been the application of powerful and ultra-high speed nucleic acid
sequencing techniques in phylogenetic studies and that the fast availability of huge
amounts of sequence data called for developments of robust mathematical and
statistical analysis tools for explaining the evolutionary processes.
Basically, in genetic diversity studies, the animals are categorised into one of
three genotypes: homozygous dominant, homozygous recessive or heterozygous. The
principleof the Hardy-Weinberg Equilibrium (HWE) is one of the central concepts in
the indices used to measure genetic diversity. The fundamental principle underlying
HWE is based on the fact that regardless of the genotype frequencies in one generation,
if there is sufficiently random mating of individuals in a sufficiently large population
without migration, then the frequencies of the genotypes of the next generation will
generally evolve towards a highly predictable ratio which is entirely determined by the
frequencies of the prevailing alleles. It has been reported that if the forces of mutation,
selection and migration are absent, the genetic properties such as heterozygosity,
number of alleles, allele and genotype frequencies at a locus of a sufficiently large
random mating population will remain same over time but such properties will change
from generation to generation for a population with a definite size, resulting from the
random process of sampling from a finite number of gametes during multiplication and
offspring survival (Wang, 2005).
The HWE principle however does not work well in small populations (or
subpopulations) where random mating cannot be guaranteed. One of the fundamental
effects that population subdivision has on genotype frequencies is the reduction in
heterozygosity. The extent of reduction in observed heterozygotes has been used to
ascertain the extent of genetic differentiation between the subpopulations in a series of
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three hierarchical F-statistics (FIS, FST and FIT) based on three hierarchical measures of
heterozygosity (HI, HS, HT) (Wright, 1978). Therefore there are three graded levels of
measures of genetic diversity (FIS, FST and FIT) and these are usually referred to as the
F-statistics.
The three hierarchical measures of heterozygosity are defined as follows:


HI is the mean observed heterozygosity per individual within a subpopulation.



HS is the mean expected heterozygosity within random mating subpopulation.



HT is the expected heterozygosity in random mating in the entire population
(Anonymous, 2015).

Similarly, the three hierarchical F-statistics are defined as:


FIS =

𝐻𝑠 − 𝐻𝐼
𝐻𝑇

Simply called inbreeding coefficient, is a measure of the mean

reduction in heterozygosity of an individual due to the effects of non-random
mating within a subpopulation or simply a measure of the extent of inbreeding
within a subpopulation. FIS is sometimes simply referred to as F. FIS values
range from negative one (all individuals heterozygous or no homozygotes) to
positive one (no observed heterozygotes or all individuals are homozygotes)
(Anonymous, 2015).


FST =

𝐻𝑇 − 𝐻𝑆
𝐻𝑇

Simply called fixation index, is a measure of the mean reduction

in heterozygosity of a subpopulation relative to the extent of heterozygosity in
the entire population due to the effects of random genetic drift among small
subpopulations. Or simply put, it is a measure of the degree of genetic
differentiation among subpopulations due to genetic drift and can take on values
ranging from zero (no differentiation at all between) to one (complete
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differentiation or subpopulations fixed for different alleles (Anonymous,
2015)).
Wright (1978) general guidelines for the interpretation for ranges of FST values are as
follows:





0.0 – 0.05 may be considered as indicative of little genetic differentiation.



0.05 – 0.15 indicates moderate genetic differentiation.



0.15 – 0.25 indicates great genetic differentiation.



> 0.25 indicates very great genetic differentiation.

FIT =

𝐻𝑇 − 𝐻𝐼
𝐻𝑇

Known as overall fixation index, is a measure of the reduction in

heterozygosity of an individual relative to the entire population. It is a measure of
genetic diversity that combines the effects of non-random mating and the effects of
random genetic drift within subpopulations (Anonymous, 2015).
These three F-statistics are functionally related as: 1 – FIT = (1 – FIS) (1 – FST)
(Anonymous, 2015).
According to Guries and Ledig (1981) the overall fixation index (FIT) represents
the correlation between uniting gametes relative to the gametes of the total population
and can be calculated from FIS and FST as:
FIT = FIS + (1 – FIS) FST
Guries and Ledig (1981) added that like FIS, FIT may be positive or negative. A
negative value is indicative of excess heterozygosity and that in a Hardy-Weinberg
equilibrium population, FIS = 0 and FIT = FST. Even under Hardy-Weinberg equilibrium
conditions, the same source noted that, differences in allele frequencies in
subpopulations can lead to significant FST and FIT values. With the use of microsatellite
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markers, Wang (2005) stated that the genetic variation at a microsatellite locus can also
be ascertained by the amount heterozygosity.

2.8 OTHER GENETIC DIVERSITY STUDIES
Martinez et al. (2000) in a study of the phylogenetic structure of the Iberian pig
breed using 25 microsatellites loci in 210 animals reported that the total number of
alleles varied between four and 20 with a mean number of alleles ranging from 1.54 at
S0355 locus to 7.82 at CGA locus and added that allelic frequencies for most loci were
different among varieties and some five particular markers showed one predominant
common allele in all varieties. They also reported that the mean number of alleles for
each subpopulation was similar in all cases.
In a related study, Laval et al. (2000) assessed the genetic diversity within
eleven breeds of domestic pigs originating from some six selected countries in Europe
(Belgium, Denmark, France, Germany, Sweden and Holland) based on 18 ISAG-FAO
recommended microsatellite markers using a total of 483 DNA samples and including
a small sample of wild pigs. They reported that observed heterozygosity ranged from
0.35 to 0.60 and the mean number of alleles ranged from 3.22 to 5.72. They added that
three of the loci were fixed in some breeds and the S0005 and IGF1 loci reached an
observed mean heterozygosity of 0.92 in the wild pig sample. They reported that
observed heterozygosities were quite close to their expected heterozygosities in all of
the breeds studied except in two breeds which showed a marked heterozygous
deficiency.
Shu-Lin et al. (2003) assessed the genetic variation between and within 18
Chinese pig breeds using a panel of 27 microsatellite selected from the ISAG-FAO
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recommended set. They reported that the total number of alleles ranged from 8 – 31
with a mean of 19.34 alleles and the overall breed expected heterozygosity ranged from
0.700 – 0.876. They also reported an FST range of 0.019 – 0.170 with an average of
0.077 and therefore concluded that most of the genetic diversity occurred within breeds.
Bradic et al. (2007) focused on the genetic variability and phylogenetic structure
of the Black Slavonian pig using eight microsatellite markers in 42 animals. They
genotyped each microsatellite locus by means of horizontal electrophoresis whilst the
length of alleles at each individual microsatellite locus was determined through the use
of a standard marker and reported that three of the observed loci deviated significantly
from the Hardy–Weinberg Equilibrium (all caused by heterozygous deficiency) with
an average number of alleles of 2.50, with a standard deviation of 0.76 alleles.
Luetkemeier et al. (2010) used 21 markers selected from the list of markers the
ISAG-FAO recommend for pig studies to investigate the origin of eight breeds of
domestic swine and two wild boar populations derived from unique ancestors within
their regions of origin and reported that the number of alleles per locus ranged from
eight at the Sw2008 locus to 16 at S0097 and S0218 loci. A few significant departures
from Hardy–Weinberg equilibrium were noticed and this indicated the absence of
heterozygote deficiencies.
They also indicated that a total of 242 alleles were detected for the 21 loci, with
an average of 11.62 alleles per locus with the number of alleles ranging from 8 at
Sw2008 locus to 16 (S0097 and S0218). Observed heterozygosity ranged from 0.228
(S0355) to 0.792 (S0178) whereas expected heterozygosity ranged from 0.628
(Sw2410) to 0.846 (S0226). The extent of genetic differentiation between populations
as estimated by fixation index (FST) ranged from 0.021 for the Yorkshire and Duroc
breeds to 0.410 for the Meishan and Hampshire populations. They added that both
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phylogenetic and principal coordinate studies showed a unique separation of European
and Asian originated populations with tight clustering of the European domestic breeds
and went on to conclude that Asian domestic pig populations were derived from
multiple Asian ancestral origins whereas the European domestic pigs represent a single
ancestral European origin.
The most related study to the present one is a study conducted by OseiAmponsah et al. (2015) on the origin and phylogenetic status of the local pig of Ghana
but they used data derived from mitochondrial DNA (mtDNA) analysis and the Ychromosome haplotypes. They concluded that the Ashanti Dwarf Pigs of Ghana display
multiple haplotypes based on mtDNA sequence analysis and are phylogenetically
closer to European than Asian pigs and certainly distinct from other West African pig
breeds.
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CHAPTER THREE
3.0 MATERIALS AND METHODS
3.1 RURAL PIG PRODUCTION SYSTEMS AND BREEDING PREFERENCES
OF PIG FARMERS IN NORTHERN GHANA
The study was undertaken in selected communities in the Northern region,
Upper East region and Upper West region of Ghana. The study interviewed a number
of pig farmers from one community (Tingoli) in the Northern region, four communities
(Papu, Zanko, Guo and Goriyiri) in the Upper West region and three communities (Gia
and Teckuru and Navrongo town) in the Upper East region. These eight communities
were randomly selected from the 25 communities benefiting from the IITA/Africa
RISING intervention programme in all three regions in northern Ghana. Respondents
of the present study were randomly selected from the list of registered members of the
IITA/Africa RISING R4D platform and having at least one pig at the time of the survey.
A questionnaire was designed, pre-tested at Damongo in the West Gonja District in the
Northern region and administered to the selected pig farmers. The questions sought to
elicit responses from farmers aimed at describing the production system, the challenges
they face and their breeding preferences. Before conducting any interview, the
objectives of the survey was first explained to the understanding of each respondent
and a consent note explained to them. Respondents expressed their willingness and
consent to participate in the survey by signing or thump printing on the consent note.
All interviews were conducted in the farmer’s local language. A translator was used but
very rarely to explain some of the concepts when the interviewer could not garner
enough local vocabulary to explain well in the local language.
Frequencies of the various responses and where possible cross tabulations and
averages were conducted using the SPSS software for Windows (SPSS IBM Corp,
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2011). Pairwise comparisons between the various constraints enumerated by the
farmers were done in order to rank their production constraints. Similar comparisons
were used to help farmers rank their traits of preference. In all, 43 male farmers and 31
female farmers were interviewed. The regional distribution of the number of male and
female respondents is outlined below.
Respondents interviewed
Region

Total
Male

Female

Upper West

13

21

34

Upper East

22

10

32

Northern

8

0

8

43

31

74

Total

3.2 PHENOTYPIC CHARACTERISATION OF THE LOCAL PIG OF GHANA
DESCRIPTION OF STUDY AREA
The study was undertaken at the Babile Pig Station located near Lawra in the
Upper West region of Ghana. The Babile Pig Station is located between latitude 10o 30Ꞌ
and 10o 35Ꞌ and longitude 2o 45Ꞌ and 2o 50Ꞌ with a mean height of 300 metres above
mean sea level (Babile Station records, 2014). Data from the Ghana Meteorological
Agency for a period spanning eleven years (2000 – 2004, 2007, 2009 – 2013 indicates
that Babile recorded a mean monthly minimum temperature of 21.6oC, a mean monthly
maximum temperature of 34.4oC, a mean monthly relative humidity of 70.94% at 0900
and 40.48% at 15.00 with a mean annual rainfall of 954.2mm.
For this phenotypic characterisation study, production parameters and physical
body measurements of some pigs were taken at the Babile Pig Breeding Station that is
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located near Lawra in the Upper West region of Ghana. The measurements and
descriptors were adapted from the descriptor list for pigs compiled by the Food and
Agriculture Organisation (FAO, 2012). The production parameters and physical
characteristics of interest in the present study included the following:

PRODUCTION PARAMETERS
1.

Birth weight.

2.

Age at weaning.

3.

Weaning weight.

4.

Six months weight.

5.

Yearling weight.

6.

Growth rates (before weaning and after weaning).

7.

Age at first mating.

8.

Body weight at first mating.

9.

Age at first farrowing.

10.

Litter size at birth at first farrowing and all subsequent parities.

11.

Litter size at weaning at first farrowing and all subsequent parities.

12.

Age at terminal farrowing.

PHYSICAL DESCRIPTORS (QUALITATIVE VARIABLES)
1. Nature of hair (curly, straight, short, long, dense, sparse).
2. Tusks (present, absent).
3. Snout (long and thin, short and cylindrical).
4. Coat colour pattern (plain, patchy, spotted).
5. Coat colour type (white, black, dark red, light red, fawn, grey).
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6. Head profile (concave, convex or straight).
7. Ear type (erect or pendulous).
8. Ear orientation (project forwards, backwards, upwards).
9. Nature of skin (smooth, wrinkled).
10. Tail type (straight, curly).
11. Number of teats (numbers of normal and rudimentary teats counted on sow or
gilt).
12. Nature of backline (straight, swaybacked [markedly convex ventrally]).
13. Nature of belly (potbellied, not potbellied).
14. Basic temperament (placid and friendly, moderately tractable, aggressive).

PHYSICAL DESCRIPTORS (QUANTITATIVE VARIABLES)
1. Body length.
2. Head length.
3. Ear length.
4. Tail length.
5. Wither height.
6. Heart girth.
7. Pelvic width.
8. Hock circumference.

HERD LEVEL DATA
• Any known adaptability traits.
-- Tolerance or resistance to diseases and parasites.
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-- Drought tolerance.
-- Heat tolerance.
• Type of holding (peasant agriculture, pig breeding centre, experimental station,
multiplication centre, commercial production unit).

Mating practices
-- Uncontrolled, non-seasonal, natural mating.
-- Uncontrolled, seasonal, natural mating (multiple sires).
-- Uncontrolled, seasonal, natural mating (1 sire per herd).
-- Hand mating, artificial insemination used for at least part of the herd.

Herd size
• Herd composition (proportion in the herd of):
-- Breeding sows.
-- Boars.
-- Growing male pigs.
-- Replacement gilts.
-- Piglets.
• Typical images of adult boar and sow with a clear background.
• Typical images of a herd with its usual environment in the background.
• Uses of the animals in order of importance (e.g. meat, income, manure, sociocultural).

DATA RELATED TO ORIGIN AND DEVELOPMENT
• Name of the breed of the sample animals.
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• Synonyms and local names.
• Background for such names.
 Breeds known to be most closely related to this breed.
• Origin of breed type.
• Source of the animals, if imported (name of country and year(s) of importation).
• Original geographic distribution of the breed (if possible georeferenced).
• Approximate area of distribution (km2) of the breed or in terms of administrative
boundaries.
• Names of geographical areas where this breed type is known to exist.
• Estimated total population size, including year of estimate and source/reference.
• Types of communities or holdings maintaining the breed population (commercial
farmers, subsistence farmers, breeding centres, experimental stations).
• Known or reported breed improvement activities.
• Known or reported breed admixtures or (planned or random) crossbreeding.

DATA

COLLECTED

ON

TRAITS

THAT

REQUIRE

REPEATED

MEASUREMENTS
Reproductive performance estimates from two sows, one random and one just recently
farrowed.
• Estimated age of sow at first farrowing.
• Current estimated age of sow.
• Number of farrowings observed and the size of litter for each (number of piglets).
• Number of abortions.
• Number of piglets weaned from last farrowing.
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PRODUCTION ENVIRONMENT DESCRIPTORS
PART I: GENERAL
• Species.
• Most common name of the breed or population.
• Other names or synonyms or local names of the breed or population.
• Name of the study area including the name(s) of the relevant administrative area(s).
• Geographic locations of the study site(s) (georeferences).
• Map (as complete and precise as possible) of the geographic distribution of the breed
population.
• Names of other administrative areas where the breed population is known to exist.
• Is this breed population known to be kept in more than one production environment?
• Is the production environment being described part of a seasonal transhumant system?
• If yes, provide the time period the animals spend in each production environment.
• Length of time that the breed has been present in this particular production
environment:
--Start year: provide a rough estimate of the year the breed was first present in this
production environment, or indicate that breed emerged in, or was introduced to, this
production environment at some distant and unknown time in the past.
--End year: provide a rough estimate of the last year the breed was present in this
production environment, or indicate that the breed is still present in this production
environment.
• Proportion of the total breed population that is in this particular production
environment in percent.
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PART II: NATURAL ENVIRONMENT
CLIMATE
Temperature
--Mean daily maximum temperature (°C).
--Mean daily minimum temperature (°C).
--Mean daily maximum temperature of the hottest month of the year (°C).
--Mean daily minimum temperature for the coldest month of the year (°C).

Relative Humidity
--Mean daily relative humidity (%).
--Mean daily relative humidity of the hottest month of the year (%).
--Mean daily relative humidity of the coldest month of the year (%).

Precipitation
--Monthly mean precipitation (mm).
--Annual mean (mm).
--Between-year variation in precipitation:
··large variation in rainfall.
··medium variation in rainfall.
··little variation in rainfall.
··normally little variation in rainfall but subject to “sporadic” droughts.
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Wind conditions – frequency and type of winds
··occasional high winds.
··frequent high winds.
··occasional high wind-chill values.
··frequent high wind-chill values.
··occasional warm dry winds (conditions that cause rapid water loss).
··frequent warm dry winds (conditions that cause rapid water loss).
··average wind speed for the hottest month of the year: (km/hour).
··average wind speed for the coldest month of the year: (km/hour).

Day length period
··Hours of daylight on the longest day of the year.
··Hours of daylight on the shortest day of the year.
--Solar radiation:
··UV index – annual average (local solar noon).
··UV index – above 5 (high/very high/extreme) (number of days per year).
··Total annual hours of sunshine.
··Solar radiation (intensity) (kW/m2).

Terrain features
• Elevation
--Mean elevation for this production environment (m above sea level).
--Lowest elevation for this production environment (m above sea level).
--Highest elevation for this production environment (m above sea level).
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Slope
The terrain in this production environment is generally – choose one
--flat.
--hilly.
-- steep and mountainous.
--very variable.

Soil pH
The soil in this production environment is generally
--very alkaline (pH > 8.5).
--neutral (pH between 5.5 and 8.5).
--very acidic (pH < 5.5).

Surface conditions
Indicate the main substrate conditions on which animals are generally maintained.
--natural vegetation.
--stony/rocky.
--sandy.
-- commonly wet – with very swampy substrate conditions.
--regularly and/or frequently flooded.
--highly variable substrate types.

Tree cover
Provide the percentage tree cover in this production environment.
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Diseases, parasites and other threats to animal health
List the diseases and parasites that present, or have presented, a significant challenge to
animals of this species in this production environment and indicate their pattern of
occurrence. Note that the breed itself might be resistant or tolerant, and therefore show
little or no ill-effect despite being challenged by the disease or parasite. Consider the
following disease categories, ectoparasites, endoparasites and other threats.

Disease categories
--bacterial.
--rickettsial.
--viral.
--fungal.
--prion.

Disease occurrence
Select the most appropriate choice for each disease listed.
--eradicated.
--rare.
--frequent.
--continuously present.
--emerging.

Ectoparasites
--insects.
--mites.
--ticks.
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Endoparasites
--helminths.
--protozoa.

Parasite occurrence
Select the most appropriate choice for each ectoparasite and endoparasite listed.
--eradicated.
--seasonal.
--occasional.
--continuously present.
--emerging.
-- other threats including feed and water toxins, predators and other harmful animals.

PART III: MANAGEMENT ENVIRONMENT
Livestock production system type
--grassland-based systems.
··ranching.
··pastoralist.
--mixed systems:
··crop–livestock.
··agropastoralist.
··agroforestry–livestock.
--landless systems:
··industrial.
··backyard/scavenger.
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Level of confinement (refers to whether or not and for what periods animals are
confined in a shed/cage/ pen, etc.)
--most animals are continuously unconfined.
--most animals are confined only at night.
--most animals are confined on a seasonal basis.
--most animals are continuously confined.

Climate modifiers
--basic heat protection (shelters, shading trees, etc.).
--basic cold protection (shelters, windbreaks, etc.).
-- housing – not completely climate controlled.
-- housing – completely climate controlled.
--cooling facilities (wallows, water sprays, etc.).

Control of diseases, parasites and other threats to health
--For each disease listed as presenting a challenge in the local production environment,
choose one of the following

– most animals are vaccinated:
··never.
··occasionally.
··regularly.
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--Most animals are subject to preventive ectoparasite or vector control
··never.
··occasionally.
··regularly.

--Most animals are provided with veterinary treatment when they are sick
··never.
··occasionally.
··regularly.

--Most animals are subject to traditional treatments
··never.
··occasionally.
··regularly.

Feed and water availability and management
-Access to drinking water is:
…normally not restricted.
…occasionally restricted.
…frequently restricted.

-Salt content of drinking water
Drinking water has high salt content: Yes/no
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-Feed availability (quantity and quality)
…not restricted.
…frequently restricted during periods of the year.
…restricted throughout the year.
…. etc.
PART IV: SOCIO-ECONOMIC CHARACTERISTICS
Market orientation for animals and products
…fully market oriented.
….mixed market/subsistence orientation.
….subsistence oriented.
Markets targeted
…international market.
…regional market.
…national market.
…local market.

Products targeted at niche markets? Yes/no
… etc.
PART V: BREED’S SPECIAL QUALITIES
BREED’S CHARACTERISTICS RELEVANT TO CLIMATE
…tolerant of heat – low humidity.
…tolerant of heat – high humidity.
…tolerant of cold – low humidity.
…tolerant of cold – high humidity.
….etc.
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Breed’s characteristics relevant to health
List all relevant diseases, ectoparasites and endoparasites and indicate whether they are:
….resistant.
…tolerant.
…susceptible.
…etc.

Breed’s tolerance relevant to feed and water availability
…tolerant of long intervals between watering.
…tolerant of high saline drinking water.
…tolerant of high pH drinking water.
…tolerant of low pH drinking water.
…tolerant of long intervals between feeding.
…tolerant of low quality feed.
…tolerant of high variations in feed quality.
…other feed or water related adaptations.

SPECIFIC QUALITY OF PRODUCTS
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3.3 ANIMAL MANAGEMENT AND DATA COLLECTION
The animals were kept under intensive system in on-station conditions in properly
constructed pens and usually fed twice daily with well compounded pig rations. As per
guidelines provided by the Food and Agriculture Organisation (FAO, 2012), the
following physical body measurements were taken as:


Body length was measured as the distance from the anterior edge of the scapula
to the pin bones.



Height at withers was measured as the vertical distance from the top of the
shoulders of the pig to the ground with the pig in an upright disposition.



Ear length was measured as the distance from the apex of the ear to the point it
is attached to the head.



For heart girth, the perimeter of the body, just behind the scapula was measured.



Pelvic width was taken as the breadth of the hips.



Tail length was taken as the distance between the beginning of the tail to the
last palpable coccygeal vertebra with the tail fully stretched.



For head length, the distance midway between the ears and the tip of the snout
was measured.



Hock circumference was taken as the perimeter around the hock of the pig.



The number of teats was determined by taking a total count of all visible teats
on the belly.

Illustrations on how some of these measurements were taken are outlined in
Appendix three.
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All body measurements were taken in the early hours of the day to avoid the effects
of feeding and watering on the conformation using a standardised measuring tape and
a standardised metre ruler and recorded in centimetres whereas all weight
measurements were taken using a standardised weighing scale and recorded in
kilogrammes. To ensure accuracy, all the body measurements were taken when the pigs
were in a calm disposition in its pen.
Data were edited to remove all inconsistencies such as duplication of animal
identification numbers and data outliers. The data were then coded according to age,
sex of piglet, year of birth and season of birth. There were two distinct seasons, namely,
a rainy season from May to October and a dry season from November to April. As all
the animals were weaned at exactly 42 days of age, adjustment of weaning weight data
for differences in weaning age became unnecessary. However, due to differences in the
age of pigs at the time of taking some other liveweight measurements, all such
liveweights were adjusted for differences in age at time of weighing. For weight at six
months of age, the adjustment was done as:

Adjusted six months liveweight =

Weight at date of taking six months liveweight
Age of animal at weighing (days)

x 180 days

Similarly,

Adjusted yearling liveweight =

Weight at date of taking yearling liveweight
Age of animal at weighing (days)

X 365 days

For the body measurements taken, heart girth and wither height data were also
adjusted for differences in age of pig at time of measurement. For instance, heart girth
at 120 days of age was adjusted as:
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Heart girth taken

Adjusted heart girth at 120 days = Age (days) of pig at time of measurement x 120 days.

Similar adjustment was done for the wither height data.

3.4 STATISTICAL ANALYSES
To investigate the effects of non-genetic factors (sex of piglet, year of birth and
season of birth) on the liveweight and growth traits, the analyses were first run on a full
model including all two-way interactions but the interactions were found to be
insignificant and therefore removed from the model. The data were subjected to least
squares analysis using the General Linear Models (GLM) Type III procedures of SAS
(1999) on the following fixed model:
Yijkl = μ + Si + Tj +Yk + Eijkl
Where:
Yijkl is the response variable (birth weight, weaning weight, six months weight, yearling
weight).
μ is the overall mean
Si is the effect of the ith sex of piglet, i = 1, 2
Tj is the effect of the jth season of birth, j = 1, 2
Yk is the effect of the kth year of birth, k = 1, 2…7
Eijkl is the random error term, assumed ≈ NID (0, σ2e).
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Where the analysis of variance showed significant differences between groups,
the PDIFF procedure of SAS (1999) was used to separate such means. Another set of
analysis of variance was conducted to test for the main effects of age of pig, sex of pig,
year of birth and season of birth on the quantitative descriptors (body length, wither
height, heart girth, head length, ear length, tail length, pelvic width and hock
circumference).

3.5 SAMPLE COLLECTION AND DNA EXTRACTION
For the genetic diversity study, 79 blood samples were obtained from pigs at
Tingoli in the Northern region, four communities (Goriyiri, Guo, Papu and Zanko) in
the Upper West region, Navrongo in the Upper East region and Minya in the Greater
Accra region. Only nine blood samples were obtained from Tingoli because it is a
Moslem dominated community and hence not many farmers keep pigs. In addition,
blood samples were taken from 34 unconnected pigs at the Babile Pig Station and eight
DNA samples each from the Minipig and Yorkshire pig breeds from the DNA
repository of the Wildlife Research Centre (WRC) of Kyoto University for use as
reference populations. The communities in northern Ghana were purposively sampled
for the present study to coincide with the USAID/IITA Research for Development
Project intervention communities but the farmers were randomly selected from the list
of farmers on the Research for Development Platform. In order to reduce to the barest
minimum the probability of taking blood samples from pigs that have common kinship
ties, only one pig was sampled per farmer. Figure 3.1 is a map of Ghana depicting the
sampling sites but details of the number of male and female pigs sampled at the various
communities are outlined in Table 3.1.
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Figure 3.1: Map of Ghana showing sampling sites used as indicated by the symbol of a
pig
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Table 3.1: Animals and data collection
Animals sampled
Male
Female

Total

Babile

9

25

34

Goriyiri

7

2

9

Guo

4

3

7

Papu

3

5

8

Zanko

5

3

8

Upper East

Navrongo

13

16

29

Northern

Tingoli

5

4

9

Greater Accra Minya

2

7

9

Kyoto Univ.

Yorkshire

-

-

8

Minipig

-

-

8

48

65

129

Region

Community

Upper West

Total

All the blood samples were drawn using separate sterile needles from the jugular
vein into 1.5ml tubes that contained EDTA as an anti-coagulant as recommended by
FAO in their guidelines for molecular work (FAO, 2011). All blood sampling from the
pigs used for this study was done by a qualified Veterinary Officer and Veterinary
Assistants. The blood samples were transported on a cold chain using ice in an ice chest
and stored at – 20°C at the Biotechnology Centre Laboratory of the University of
Ghana, Legon, until ready for DNA extraction.
Genomic DNA was extracted using the QIAGEN® DNeasy Blood Kit
(QIAGEN, Valencia, CA, USA) according to the instructions provided by the
manufacturer and stored at – 20°C at the Biotechnology Centre Laboratory, University
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of Ghana, until was transported on ice to the Wildlife Research Centre (WRC) of Kyoto
University for subsequent laboratory analyses. At WRC, the DNA concentration and
DNA purity of all DNA samples were measured using a Nanodrop 2000
spectrophotometer (Thermo Fisher Scientific) and stored at – 30oC until ready for use.

3.6 MICROSATELLITE MARKERS AND GENOTYPING
Polymerase chain reaction (PCR) was carried out using the GeneAmp PCR
System 9700 automated thermal cycler (Applied Biosystems). A multiplex of three
primer pairs was used with each reaction volume of 5µl mixture comprising 20ng of
template DNA, 0.125µl of forward primer, 0.25µl of reverse primer, 0.25µl of M13 tag
(FAM or HEX or NED) and 2.5µl of multiplex PCR mastermix. The amplification
protocol involved an initial denaturation of DNA and enzyme activation at 94oC for
five minutes followed by 35 cycles of denaturation at 94oC for 30 seconds, primer
annealing at temperatures varying between 55oC and 60oC for 45 seconds and extension
at 72oC for 45 seconds. There was a second stage of eight cycles of denaturation at 94oC
for 30 seconds, annealing at 53oC for 45 seconds and extension at 72oC for 45 seconds
before a final round of extension at 72oC for ten minutes and the resulting PCR product
stored at 10oC. Subsequently, the PCR products were diluted 300 times with distilled
water and electrophoresed on a 3130xl Genetic Analyser (Applied Biosystems) and the
sizes of the fragments were estimated using the GeneMapper computer programme
(Applied Biosystems).
Molecular genotyping of all the samples was performed across all 30 loci. The
microsatellites used in the present study were the 30 microsatellites recommended
ISAG-FAO for appraising genetic variability in pigs. Details of the 30 microsatellite
markers used in the present study are attached in Appendix Two. The primers for the
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microsatellite markers used in the present study were synthesised by Sigma-Aldrich
Co. LLC, Tokyo, Japan.

3.7 DATA ANALYSES
Population genetic diversity indices such as the number of alleles per locus (Na),
the number of effective alleles per locus (Ne), the observed heterozygosity (Ho),
expected heterozygosity (He) and inbreeding coefficient (FIS) were computed using the
GenAlEx computer programme (Peakall and Smouse, 2006, 2012). Genepop on the
web (Rousset, 2008; Raymond and Rousset, 1995) was used to conduct the HardyWeinberg exact test following the Markov chain (MC) algorithm using 5000
dememorisation steps and followed by 1000 batches of 5000 iterations per batch as per
the Guo and Thompson (1992) procedure. The Bonferroni correction factor was applied
to arrive at critical limits for making multiple comparisons at the 5% probability level.
In order to ascertain the level of genetic differentiation between pairs of pig
populations in the present study, pairwise FST values were evaluated using GenAlEx
(Peakall and Smouse, 2006, 2012) to calculate pairwise distance values from inter
individual genetic distances based on the proportion of common alleles shared for two
individuals averaged over all the 30 loci studied.
To evaluate the geometric relationships among the pig populations studied, a
Principal Coordinate Analysis (PCA) was done using the GenAlEx computer
programme on gene frequencies of all loci studied. For the exact phylogenetic
relationships, genetic distances were computed between populations based on the Nei
et al. (1983) standard method using the Populations computer software (Langella,
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1999) and then visualised using TreeView (Page, 2001). Bootstrap resampling of 1000
runs was performed to test the robustness of the phylogenetic tree established.
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CHAPTER FOUR
4.0 RESULTS AND DISCUSSION
4.1 RURAL PIG PRODUCTION SYSTEMS AND BREEDING PREFERENCES
OF PIG FARMERS IN NORTHERN GHANA
The respondents of the present study were made up of eight farmers from the
Northern region, 32 farmers from the Upper East region and 34 farmers from the Upper
West region of Ghana. In terms of age distribution, majority (54%) of the farmers were
over 40 years old and 46% of them were between 20 – 39 years old and thus considered
as youth. Generally, the “cry” and fear of the future of agriculture is that farmers are
ageing. Therefore, it is considerable good news to find a lot of youth engaged in pig
rearing in the selected communities. It stands to reason that if the youth could be given
adequate training and support, their youthful energies could help increase pig
production in particular and agricultural production as a whole.
The youth could be trained in areas such as feed formulation using locally
available feed resources, simple biosecurity measures to prevent and/or contain
diseases, selection and care of breeding stock, care of sow/piglets, simple meat
processing techniques that will enable them add value to their products and to link them
to markets and hence improve upon their incomes. The support could be in terms of
provision of starter stock, improved boar services, pay back in kind soft loans,
veterinary services and marketing channels. It is very important to stress that if market
access issues are not addressed, improved livestock performance will neither alleviate
poverty nor improve human livelihoods beyond subsistence (Rege et al., 2011). If these
training and support services are provided, it will help improve upon the income of the
youth involved and this can entice other presently idling youth to venture into pig
production.

51

The respondents of the present study were made up of 58% male and 42%
female. When a cross tabulation was done between gender representation and regional
distribution of respondents, it came up that 62% of respondents from the Upper West
region were females and all respondents from the Northern region were males. All the
respondents from the Northern region being males could be due to the fact that they
were sampled from a Moslem dominated area where pig keeping is a very rare activity
and so only the “brave” would venture into it. It will be extremely difficult for a woman
to convince her Moslem husband to accept pigs in the house whereas the domineering
man willing to keep pigs will easily get his wife to cope with it. It is very gratifying to
note that women are very active in pig rearing in the selected communities. This makes
pig production a good model for poverty alleviation since a good poverty alleviation
strategy must address gender (particularly women) mainstreaming issues. Since these
women are already actively involved in pig production, any programme that will help
improve pig production will lead to improved income for these women and this will
culminate in improved standard of living for the entire family.
It is also interesting to note that 66% of the respondents had not benefited from
any form of formal education and only 5% had had tertiary level education. According
to the 2010 population and housing census of Ghana, 31.5% of agricultural household
members who are at least three years old have no education at all (GSS, 2013). The
proportion of respondents of the present study who have no formal education is thus
twice the proportion reported in the 2010 population and housing census report. This
disparity could be due to the fact that respondents of the present study were all rural
dwellers whose primary source of income is through farming whereas the value
reported by the Ghana Statistical Service is the national average for Ghana for the year
2010.
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The revelation that a vast majority of the respondents were not literate should
inform policy makers’ choice of mode of communication with them when designing
programmes for them. For these people to get a good understanding of any programme
or message or procedure, it will be better to use communication tools that involve
demonstrations, pictures, models and audio-visual aids. Some informal literacy
programmes may be very useful in the long run.
On their marital status, 85.1% of the respondents were married whilst 9.5%
were single and 4.1% had lost a spouse. The corresponding national average values
reported for Ghana in the 2010 census report are, 43% had been married, 42% never
married and 5% widowed (Ghana Statistical Service [GSS], 2013). The fact that most of
the respondents were married or ever married suggests that they have some dependents or
social ties and so any improvements in their incomes will trickle down to benefit many
more people.

One of the objectives of the present study was to find out the breed(s) of pigs
kept, farmer’s reason(s) for choice of breed, source of starter stock and related issues.
In this regard, 83.8% of the respondents indicated that they kept the local breed of pigs
and only 2.7% reared the exotic breed (mostly Large White). It may be interesting to
note that all the pig farmers from the Upper West region interviewed indicated that they
keep only the local breed of pigs. It is possible that this influenced the setting up of the
National Pig Breeding Station at Babile in the Upper West region. Among the reasons
given for choice of breed, 47.3% of the respondents reported that they kept the local
breed because the exotic breed is not available. Another 8% indicated that it is difficult
to cater for the exotic breed and so they resort to the local breed and 4.1% were of the
view that the local breed is resistant to diseases.
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When compared to the exotic breeds of pigs, the local pig of Ghana is believed
to be inferior in terms of many performance traits. Nonetheless, the indigenous pig is a
very valuable genetic resource base which must be maintained at all cost since they are
very well adapted to the low input and usually harsh production systems in developing
countries (Livingston and Fowler, 1984). For instance, at the then Agricultural
Research Station of the University of Ghana, in 1983 when there was general food
shortage in Ghana due to drought, the exotic breeds at the station easily succumbed to
starvation while the indigenous pigs survived. The indigenous pigs lost condition but
were quite healthy (Fleischer and Barnes, 1998).
In this study, all the farmers interviewed indicated that they obtain their startup stock from neighbours. In a similar study, Muhanguzi et al. (2012) in their study of
the factors that determine the level of pig production in central Uganda reported that a
majority (55%) of the farmers got their breeding stock from their neighbours. In another
study in Nigeria, Ajala et al.(2007) reported that 32% of the farmers contacted indicated
that they obtain their starter stock from neighbours. It is quite a worrying development
to note. This is due to the fact that there is a high probability of the pigs being related
and therefore a high risk of inbreeding among the pigs. This may lead to the adverse
effects of inbreeding such as reduced vigour, anal atresia and decline in growth and
reproductive performance which is very pronounced in pigs.
One other motive of this study was to document the different housing systems
and designs under which pigs are kept in the traditional setting. The present study
revealed that a majority of respondents (55.4%) do not house their pigs. The system of
housing ranged from tethering pigs under trees to houses made up of mud bricks with
thatch roofs, mud brick walls with mud roofs, mud bricks and cement walls with thatch
roofs, mud bricks and cement walls with aluminium or galvanised iron roofing sheets
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and so on. Similarly, a range of management systems ranging from tethering to
intensive management was observed in the Nangabo Sub County of Uganda where 98%
of farmers contacted indicated that they house their pigs in local mud and wattle houses,
tree shades and conventional tropical houses with half solid walls made of bricks, sand
and cement with the upper part made of wire mesh and roofed with colligated iron
sheets (Muhanguzi et al., 2012). The various housing designs that are constructed to
house pigs with the limited financial resources of the farmers are as outlined in Plate 2
– Plate 8.
Generally, as a coping strategy, the pigs are allowed to roam freely and feed
during the dry season but confined during the cropping season. It means therefore that
the 74.3% of farmers contacted who tether their pigs during the cropping season either
do not have any form of housing for their pigs or the structure for housing the pigs is
no longer usable because the local materials used to construct the pig pens are not
durable. In fact, 24% of respondents do not house their pigs because the pig pen has
either collapsed or the pig pen is no longer habitable.

Plate 2: Brick and mud pig pen

This structure (Plate 2) is made up of mud bricks that were laid using the same
mud without cement and roofed with old galvanised iron sheets. This structure was
clearly in a state of disrepair and could collapse in the next rainy season. During the
time of the present study, it was still being used but the farmer lamented its state and
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cited inadequate funds as the reason why such a structure in poor state of repair is still
being used.

Plate 3: Pig pen with wire fence

The structure in Plate 3 was another housing design. In this design, the same
bricks were used without cement and roofed with thatch but a yard is constructed using
wire netting. This was the best pig pen in the community and the owner had the largest
herd size of four sows. The problem with this pig pen has to do with the thatch roof.
The grass roof mostly leaks if not well done and the grass lasts only a few seasons.
Besides, the floor is left as it is and so cleaning cannot be properly done.

Plate 4: A wooden pig pen

The design in Plate 4 was made up of wooden stakes used to construct a wall,
the same stakes are used to construct a yard. The roof here was also thatch as in Plate 3
except that the grass is wooven into some form of mat locally called zana before being
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used to roof the structure. The floor of this structure was left uncemented and so
cleaning the pen was a very difficult task.

Plate 5: A round house pig pen

The design in Plate 5 is made up of bricks used to construct round houses and
wooden stakes used to construct a holding yard for the pigs. The pen was roofed with
thatch and at best the floor was gravelled. Cleaning was a serious challenge using this
housing design. The durability of this design was greatly improved if cement wais used
to plaster the walls and the floor cemented.

Plate 6: Bricks and cement pig pen

The pig house as illustrated in Plate 6 was the most elaborate pig pen seen at
Zanko in the Upper West region. This structure was constructed using mud bricks but
the walls plastered using cement and properly roofed using galvanised iron sheets. The
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floor of the pen was also constructed using cement with a feeder and wallow provided
in the pen. Cleaning and removal of wastes from the pigs is quite easy here.

Plate 7: Pig tethered (no shelter)

This was a very common practice among the pig farmers in the Upper West
region but was not seen in the Northern region or Upper East region. As indicated in
Plate 7, no shelter is provided. The motive here is to restrain the pig from destroying
food crops during the cropping season and so the pig was restrained like this throughout
the cropping season and only allowed to scavenge for feed after the food crops have
been harvested.

Plate 8: Brick and mud roofed pig pen
The structure as shown in Plate 8 was seen at Tekuru – Navrongo in the Upper
East region. The structure here was made up of mud bricks used to construct the pen
with a holding yard and roofed with mud. A mixture of sand together with coal tar and
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kerosene is used to plaster the walls and waterproof the mud roof. The floor is gravelled
but where resources permit, the floor is cemented.
On feeds and feeding practices, the study found that only 4.1% of the
respondents did not buy feed ingredients but rather use their own farm produce and/or
farm rejects together with household kitchen leftover to feed their pigs. Results of the
present study show that 93.2% of respondents on the other hand buy feed for their pigs.
The farmers use various combinations of maize, maize bran, rice bran, corn mill wastes,
pito mash, Dawadawa (Parkia spp) flour, yam peels, cassava peels and cassava tubers
(fresh and dried) depending on farmer’s location, season and cost considerations. The
research team saw some local pig feed “dealers” in the local markets who had
“compounded” pig feed made up of pito mash and Dawadawa flour in a ready-to-feed
form. A very large proportion (94.6%) of the farmers interviewed reported that they
experience feed shortage. Of those who experience feed shortage, 75.7% indicated that
the feed shortage occurs in the wet or rainy season whilst 17.6% reported experiencing
feed shortage during the dry season.
Nantima et al. (2015) also reported that inadequate feed resources was the
biggest pig production constraint in some communities in Kenya. Ajala et al. (2007)
reported that inadequate feeding, poor housing and health problems constituted the
major constraints to increased pig production in Kaduna, Nigeria.
When asked about feed shortage coping strategies, 64.9% of the farmers
indicated that they feed local forages such as Commelina benghalensis and Talinum
triangulare. Some farmers buy the local pig feed from the local market and other
farmers resort to allowing the pigs to scavenge around to fend for themselves in times
of feed shortage. On the frequency of feeding the pigs daily, 75.7% of respondents
indicated that they feed their pigs twice daily and the remaining 24.3% feed three times
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every day. The frequency of feeding is therefore not a problem but the problem lies in
the amount and quality of feed offered the pigs. It has been reported that inadequate
feed resources together with inadequate access to veterinary healthcare facilities and
services are major bottlenecks against improved animal production (Rege et al., 2011).
In respect of the kind of feed troughs used, 44.6% of respondents use plastic
containers (Plate 9) whilst others use old basins and cut-open logs as shown in Plate 10.

Plate 9: Old gallon troughs

Plate 10: Cut-open log troughs

The survey also sought to investigate the health related problems faced by the
pig farmers. The study revealed that 85% of respondents experience health related
problems in their pigs. On this issue, 51% of the respondents describe symptoms
(sudden deaths, loss of appetite, fever) indicative of African swine fever and this was
the most predominant health problem. This is not surprising since African swine fever
is endemic in Africa between the Equator and the Tropic of Capricorn (Sewell and
Brocklesby, 1990). Besides, the animals were allowed to scavenge about without
restriction, most farmers practice swill feeding and these management practices tend to
enhance the spread of African swine fever (Sewell and Brocklesby, 1990) and other
diseases. Close to 15% of the respondents also reported having endoparasite and
ectoparasite problems. In Uganda, Muhanguzi et al. (2012) reported that 75% of the
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farmers interviewed experienced pig disease challenges and that of those who
experienced pig disease problems at their farms, 58.5% of them sought veterinary
healthcare staff for help while the rest either resorted to the use of local herbs or just
allowed nature to take its course when a pig is sick. Nantima et al. (2015) also reported
African swine fever as the biggest risk to pig investment.
On mortality recorded within the last year, 75% of respondents told the
research team that they lost some animals whilst the remaining 25% experienced health
problems but it did not result in death of a pig. Of those who recorded mortality, 60%
indicated that they lost between 1 – 2 animals whilst 15% lost more than three pigs
within the last one year.
The number of animals lost to diseases may look small but considering the fact
that the herd size is usually small (less than five animals), the losses due to diseases is
quite substantial. When asked about access to the services of a Veterinary Officer,
32.4% of respondents indicated that they do not have access to veterinary services but
the other 66% have access to a Veterinary Officer. On steps put in place to prevent
diseases in the herd, only 24.3% of respondents contact a Veterinary Officer for advice.
Another 17.6% indicated that they do not do anything at all, 9.5% of respondents resort
to confining their pigs during disease outbreaks and 20.7% employ various ethnoveterinary practices in a bid to prevent and/or control diseases in their herd. The ethnoveterinary practices used include, adding of Dawadawa seed broth together with white
Maggie (monosodium glutamate) to feed and use of salt petre (potassium nitrate). Some
farmers reported that they add the local insecticide powder to the pig’s feed to control
diseases. It is quite worrying to hear that farmers resort to adding insecticide powder to
the ration paradoxically to control diseases. These farmers need urgent education on the
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hazards involved in such practices and on biosecurity measures to prevent disease
spread.
When asked how long they have been keeping pigs, a majority (54.1%)
reported that they have more than five years of experience and 40.5% have been in it
between one and four years. Matching this with the fact that the research team found
that none of the farmers contacted had more than five sows, it is clear that the annual
outbreak of African swine fever constitutes a huge obstacle for the pig farmers.
As part of the survey, farmers were asked if they can identify their pigs and it
came up that all the respondents indicated without any shred of hesitation that they are
able to identify their pigs without difficulty. It also came up that 85% of the farmers
use various shapes of ear notches to differentiate their pigs from those of other farmers
and 12% use phenotypic attributes like facial expression, nature of hair and body hair
colouration to differentiate their pigs. Some farmers are able to use peculiar sounds to
call their pigs, especially for feeding. It was however evident that none of the farmers
saw the need to identify each pig for record keeping purposes. All the farmers interest
lie in being able to differentiate his/her pigs from those of other farmers and this holds
true for all other animals kept at the village level. In fact none of the farmers interviewed
appreciated the need to keep records and no pig interest group or association exists in
any of the communities surveyed. The researcher could not control laughter when one
farmer indicated that he keeps records and added that he does not write it in a book but
rather keeps the records in his head.
It also came up during the survey that only 16.2% of the farmers contacted
indicated that they had received some form of training on pig production but could not
recall how long ago whereas 82.4% have never had any form of training on pig
production. There is the need for sensitisation and education of the farmers on the
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importance of record keeping and the benefits of forming farmer based interest groups
to facilitate their training and enable them pool resources to enjoy economies of scale,
get better bargains and so on.
On reproductive management, 48.6% of respondents who answered the
question “how many times on average do your sows farrow in a year?” indicated that
they recorded two farrows in a year and 17.6% get only one farrow per year. Concerning
the least and highest litter size ever recorded, 35.1% of respondents recorded three
piglets as the least litter size ever recorded at birth whilst 66.2% reported recording nine
piglets as the highest litter size at birth ever recorded. This cannot be celebrated as an
improvement considering the fact that Jollans (1959) citing a survey in Kumasi and its
environs by Twum-Barima (1957) reported that farmers claimed that litters of five to
eight are raised twice in a year. Meanwhile, reports of the National Pig Breeding Station
indicate that an average litter size at birth of 13.2 was recorded in 2012 but this reduced
to 11.2 in 2013 (Babile Station records, 2014). This suggests that the farmers are
realising only half of the potential of the local pigs primarily due to inadequate care and
management of their breeding stock.
A majority (55.4%) of the farmers interviewed weaned their piglets after eight
weeks of age whilst 12.2% wean between six to eight weeks and 32.4% of respondents
do not intervene but allow the sow to wean her piglets naturally since the sow and
piglets are free roaming. Among the criteria for determining weaning age, 27% of
respondents who practice artificial weaning indicated that they wanted to allow piglets
to grow well before weaning and 14.9% cite saving the sow’s condition as a criterion
for determining when to wean.
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On marketing and related issues, a whopping 85% of farmers contacted sell live
pigs, 92% use visual appraisal to determine the price at which to sell a pig and 90% are
of the view that setting the price on a liveweight basis is a better method of determining
prices but not fixing price per liveweight because they do not have access to appropriate
weighing scales. In Nangabo Sub-County of Uganda, Muhanguzi et al. (2012) reported
that 21.5% of farmers interviewed indicated that they sell live adult pigs, 15.6%
marketed their products by selling pork and 8.1% disposed of their products through a
combination of pork, piglet and live adult pig sales depending on the market available.
When asked, 93% of the respondents indicated that there was ready market for
their pigs and all of them noted with one voice that pig production is a very profitable
venture and will therefore continue to engage in it. Similarly, Rekwot et al.(2005) in
their study of the characteristics of the pig industry and the management systems of
small scale pig farms in some parts of Nigeria also reported that 97.4% of the farmers
interviewed indicated that swine production is a profitable venture and 61% expressed
their willingness to expand their pig production activities if certain bottlenecks were
removed. It is also pleasing to note that the farmers have ready market for their live
animals except that they do not have adequate bargaining power because they act singly
and not as a group. As noted earlier, helping these farmers to form groups will enhance
their bargaining power. Besides, forming groups could facilitate collective actions like
bulk purchase of feed, collective ownership and use of boar services among others.
One of the most important issues of the present survey was to find out and rank
the constraints faced by pig farmers in the selected communities. The farmers were
asked to indicate their most pressing constraints and to conduct a pairwise comparison
of the constraints enumerated. The result of the pairwise comparison made was then
used to determine the ranking of the various constraints enumerated by each respondent.
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Of the farmers interviewed, 41.9% ranked diseases as their biggest constraint and same
41.9% also ranked inadequate feed as the second ranked constraint with 37.8% stating
poor housing as the third most pressing constraint.
These constraints are not peculiar to the pig farmers interviewed in the present
study. Similar constraints have been enumerated elsewhere. Halimani et al. (2012) in
their study of the nature of phenotypic and genetic variability of some native pigs
reported that responses from farmers sampled from three districts (Vhembe, Tambo and
Alfred Nzo) in South Africa and from Chirumhnazu in Zimbabwe listed insufficient
resources for feeding, poor housing systems, disease occurrences and parasites, poor
marketing channels, inadequate availability of skilled labour and inadequate
institutional support as some of the major factors that hinder the development of the
indigenous pig industry in southern Africa. This suggests that any intervention
programme aimed at helping pig farmers should target finding workable solutions to
these three constraints (diseases, inadequate and feed poor housing).
Apart from keeping pigs, the farmers were asked of other agricultural activities
they engage in. In this regard, 58.1% of the respondents also cultivate maize, 43.2%
cultivate groundnuts and 20.3% engage in cowpea cultivation. On other animals kept,
44.6% of the farmers indicated that they raise goats, 31.1% keep sheep whilst 17.6%
keep local chickens. It is therefore clear that all the farmers practice mixed farming
systems.
When asked if they are interested in intensive pig production and to give
reasons for their answer, 82.4% of respondents answered in the affirmative and stated
that diseases will be controlled (43.2%), pigs will no longer destroy neighbour’s
property (13.5%) and pig losses will be reduced (8.1%). The 10.8% of respondents who
said they are not interested in intensive pig production stated their inability to feed the
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pigs when confined as their reason. It therefore stands to reason that if such farmers are
assured of the availability of feed for their pigs, they will be willing to confine the pigs.
Another aspect of the survey was to explore and rank the breeding objectives
of pig farmers. To this end, a list of breeding objectives was explained to the farmers
and a pairwise comparison made of these breeding objectives. Each farmer went
through this pairwise comparison to rank the breeding objectives and averages of ranks
made. The results of the survey show that large litter size at birth ranks highest among
the breeding goals. Ranking of all the traits by the farmers interviewed are as outlined
in Table 4.2.
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Table 4.2: Breeding objectives and their mean ranks
Trait
Mean rank
Large litter size at birth

3.2

High birth weight

3.0

Leanness of carcass

2.5

Fast growth rate

2.2

Calm temperament

1.8

The results of the present study shows that large litter size at birth is the highest
ranked among all the traits enumerated and this was followed quite closely by high birth
weight. The trait of least interest to the farmers was calm temperament. Leanness of
carcass was ranked third. According to the farmers, pigs that are fatty do not attract a
good price when they want to sell and so they were very conscious of leanness of
carcass as a trait of economic importance to them. The results of the present study can
form the starting point of helping the farmers define and set objectives for any pig
improvement programme in future.
Aynalem et al. (2011) discussed four alternative methods (personal interviews,
workshops, choice cards and ranking of live animals) of defining breeding objectives.
It was quite clear during the interaction with the farmers that no breeding goals are set
and that mating is quite haphazard.
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4.2 PHENOTYPIC CHARACTERISATION OF THE LOCAL PIG OF GHANA
PRODUCTION PARAMETERS
Due to inadequacy of records at the Babile Pig Breeding Station, a lot of the
FAO prescribed descriptors for production parameters and physical body parameters
could not be taken.
An examination of data compiled at the Babile Station from 1999 – 2007
showed that the birth weight of the Ashanti Black pig averaged 1.01kg, weaning at 42
days with a weight of 5.97kg and when 365 days old, the pig weighted 39.13kg.
Descriptive statistics of the various production parameters of the Ashanti Black Pig are
outlined in Table 4.3.

Table 4.3: Mean (x̅), standard deviation (s), range and number of records (n) for some
production parameters of pigs kept at the Babile Pig Breeding Station
Parameter

x̅

s

Range

n

Birth weight (kg)

1.01

0.14

0.5 – 1.75

189

Weaning weight (kg)

5.97

1.09

3.75 – 9.0

187

Six months weight (kg)

18.69 5.66

8.14 – 39.0

145

Yearling weight (kg)

39.13 10.17

20.0 – 72.04

110

Pre-weaning ADG (g/day)

120.0 10.0

70 – 190

189

10 – 230

145

*Post-weaning ADG (g/day) 90.0

10.0

*Post-weaning average daily gain (ADG) was computed for the 138 days period
between weaning at 42 days to 180 days.

68

4.2.1 QUALITATIVE PHYSICAL DESCRIPTORS
NATURE OF HAIR AND COAT COLOUR PATTERN
The local pig of Ghana is covered with hair that is short, curly and dense with a
plain colour pattern. Nature of hair illustrated in the pictures below.

Plate 11a: Dense hair

Plate 11b: Plain colour pattern

NATURE OF SNOUT
The snout of the local pig can be described as cylindrical. Fleischer and Barnes
(1998) described it as having a prolonged snout. The snout is as illustrated in the picture
below.

Plate 12: Long cylindrical snout
69

COAT COLOUR TYPE
The local pig exhibits varying colour types but mostly all black, all fawn, all
white and fawn with black spots as illustrated in the picture below.

Plate 13: Variable coat colour

The head of the local pig looks straight with erect ears that project forward and
upwards as shown in pictures below.

Plate 14: Forward and upwards erect ears

70

NATURE OF SKIN AND TAIL
The Ghanaian local pig has skin that is smooth in nature with a tail that varies
from straight to curly in nature as illustrated in the pictures below.

Plate 15: Variable nature of tail

NATURE OF BACKLINE AND BELLY
The nature of backline of this breed of pigs is straight but some show backs that
are swaybacked. The belly cannot be described as potbellied. Illustration of nature of
backline and belly in pictures below.

Plate 16a: Straight backline

Plate 16b: Swaybacked backline
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BASIC TEMPERAMENT
The pigs at Babile are moderately tractable in temperament even though some
(especially nursing sows) are quite aggressive in nature.

4.2.2 QUANTITATIVE PHYSICAL DESCRIPTORS
NUMBER OF TEATS
An examination of the pigs at Babile showed that the number of teats ranged
from 10 – 14 with a mean of 12.50. Jollans (1959) reported that the number of teats of
the local pig is normally ten, occasionally eight or nine but never more. It is possible
that some improvement in the number of teats has taken place over the years due to
selection and breeding at the station.

BODY LENGTH AND HEART GIRTH
Among the traits of economic importance for most livestock species is body
length and heart girth. In order to describe and document the body length and heart girth
of the local pigs at the Babile Station, the body length and heart girth of a number of
pigs was measured from 60 days of age until they turned yearling. The body length and
heart girth of the local pig of Ghana kept at the Babile Station as expected varied
significantly between the various age groups but did not vary between the sexes. Details
of body length for the various ages of pigs are outlined in Table 4.4 whilst that for heart
girth is contained in Table 4.5.
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Table 4.4: Mean (x̅), standard deviation (s) and number of records (n) for body length
(cm) of Babile pigs
Males

Females

Age

x̅

s

n

x̅

s

n

60 days

105.06a

19.18

27

105.53a

17.65

42

90 days

114.21a

34.52

43

124.48a

47.21

79

120 days

122.00 a

17.57

54

125.50a

20.95

95

180 days

134.91a

16.09

41

134.12a

19.35

78

240 days

149.93a

19.63

37

146.79a

28.25

65

365 days

178.02a

32.07

30

183.80a

38.78

54

Means within age group with same superscript are not significantly different (p > 0.05)
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Table 4.5: Mean (x̅), standard deviation (s) and number of records (n) for heart girth
(cm) of Babile pigs
Age

x̅

60 days

115.03a

90 days

Males
s

Females
s

n

x̅

20.24

27

110.04a

20.06

64

122.43a

35.12

43

131.74a

48.45

79

120 days

130.43a

16.68

54

132.86a

21.60

95

180 days

143.20a

19.51

41

141.52a

21.44

78

240 days

157.87a

21.30

37

155.02a

29.78

65

365 days

184.99a

28.23

30

193.15a

43.54

54

n

Means within age group with same superscript are not significantly different (p >0.05)

HEIGHT AT WITHERS
Wither height measurement was one of the most difficult body measurements
to take in this study. The pigs will not stand to enable an accurate measurement of their
height at withers. Consequently the wither height of only eleven matured pigs (more
than one year olds) were taken. The wither height obtained in this study averaged 60cm
with a range of 51 – 67cm. When an analysis of variance was conducted with sex, year
of birth and season of birth as sources of variation, it turned out that sex of pig was the
only significant source of variation with the wither height of 63.25cm recorded for
males being significantly (p < 0.05) higher than 54.56cm for females.
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HEAD LENGTH/EAR LENGTH/TAIL LENGTH
Head length, ear length and tail length are part of the physical descriptors
recommended by the FAO for phenotypic characterisation studies. To this end, as part
of this study, these measurements were taken on a number of pigs of known age at the
Babile Pig Station. As expected these parameters varied significantly between the
various age groups but not between the sexes. For pigs between 4 – 6 months old, their
head length, ear length and tail length averaged 14.32cm, 7.58cm and 12.70cm
respectively for both males and females since sex did not constitute a significant source
of variation for any of these parameters. For pigs above one year old, their head length
averaged 29.29cm and the corresponding average for ear length and tail length was
found to be 15.06cm and 28.57cm respectively. Details of head length, ear length and
tail length for the various age categories of pigs are outlined in Table 4.6 – Table 4.8
respectively.

Table 4.6: Mean (x̅) and standard deviation (s) for head length (cm) of Babile pigs
Males
Females
x̅
s
x̅
s
Age category
4 – 6 months
7 – 9 months
˃ One year

14.14a
–
31.25a

0.90

14.50 a

1.78

–

21.17

0.98

2.50

27.33a

3.64

Means within age group with same superscript are not significantly different (p > 0.05
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Table 4.7: Mean (x̅) and standard deviation (s) for ear length (cm) of Babile pigs
Males

Females

x̅

s

x̅

s

4 – 6 months

7.36a

0.75

7.80a

0.92

7 – 9 months

–

–

12.33

1.78

2.83

14.11a

1.83

Age category

˃ One year

16.00a

Means within age group with same superscript are not significantly different (p > 0.05)

Table 4.8: Mean (x̅) and standard deviation (s) for tail length (cm) of Babile pigs
Males

Females

x̅

s

x̅

s

12.00a

1.41

13.40a

3.34

–

21.50

1.05

5.12

27.89a

5.71

Age category
4 – 6 months
7 – 9 months
˃ One year

–
29.25a

Means within age group with same superscript are not significantly different (p > 0.05
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PELVIC WIDTH/HOCK CIRCUMFERENCE
Pelvic width is one of the most commonly used indicators of the condition of
livestock. Just as with head length and ear length, the pelvic width and hock
circumference of a number of pigs of known age was taken at the Babile Station as part
of the phenotypic characterisation study. Pelvic width averaged 13.26cm for pigs
between 4 – 6 months old for both sexes whilst the hock circumference averaged
8.31cm for the same age group for both males and females since sex of pig did not
constitute a significant source of variation when an analysis of variance was conducted.
Details of pelvic width and hock circumference of the various age category of the pigs
at the Babile Station are outlined in Table 4.9 and Table 4.10 respectively.

Table 4.9: Mean (x̅) and standard deviation (s) for hock circumference (cm) of Babile
pigs
Males
Females
x̅
s
x̅
s
Age category
4 – 6 months

8.07a

0.79

8.55 a

1.26

7 – 9 months

–

–

11.33

1.21

10 – 12 months

–

–

˃ One year

16.50a

1.29

–
14.44a

–
1.24

Means within age group with same superscript are not significantly different (p > 0.05)
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Table 4.10: Mean (x̅) and standard deviation (s) for pelvic width (cm) of Babile pigs
Males

Females

x̅

s

x̅

s

12.71a

0.76

13.80 a

2.57

21.00

1.79

Age category
4 – 6 months
7 – 9 months

–

–

10 – 12 months

–

–

˃ One year

29.25a

2.99

–
27.00a

–
3.39

Means within age group with same superscript are not significantly different (p > 0.05)

4.2.3 PRODUCTION ENVIRONMENT OF THE LOCAL PIG OF GHANA
As part of the phenotypic characterisation study, the production environment
under which the pigs were kept at the Babile Station was documented following some
of the Production Environment Descriptors (PEDs) as recommended by FAO (2012).
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PRODUCTION ENVIRONMENT DESCRIPTORS
PART I: GENERAL
SPECIES AND COMMON NAME OF THE BREED
The species under study is Sus scrofa domesticus or Sus domesticus or simply
called Sus scrofa. The Ghanaian local pig did not have any specific breed name as the
pig farmers used descriptions based on phenotypic characters until Jollans (1959) for
the sake of convenience coined the name Ashanti Dwarf Pig primarily because he was
conducting a survey of the local pigs in the Ashanti region. It has also been called
Ashanti black pig or local black pig.

GEOGRAPHIC DISTRIBUTION OF THE LOCAL PIG OF GHANA
The local pig is distributed throughout Ghana but with heavy concentration in
the three regions of northern Ghana. Some populations of the local black pig can also
be found around Ada and its environs in the Greater Accra Region and also in some
communities in Nzema land in the Western Region.
The local pig of Ghana as indicated earlier is known to be kept in more than one
production environment. The production environment being described is not part of a
seasonal transhumant system. Even though populations of the local black pig were
already present in Ghana, particularly in the Northern Region, Upper East Region,
Upper West Region, the then Babile Animal Husbandry Station was converted into the
National Pig Breeding Station in 1995. The Ashanti Black pig has therefore been
present at the Babile Station from 1995 to date.
The exact time of introduction of the local pig into the northern regions remains
unknown but the breed is still present in this production environment. The exact
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proportion of the population of local pig that is present at the Babile Station is unknown
because pig population census data is currently not available.

PART II: NATURAL ENVIRONMENT
CLIMATE
TEMPERATURE
The mean daily maximum temperature for 2013 was 34.1 °C and mean daily
minimum temperature for 2013 was 21.7°C. The mean daily maximum temperature of
the hottest month of 38.8°C for the year 2013 was recorded in March and mean daily
minimum temperature for the coldest month of 15.5°C for the year 2013 was recorded
in January.

RELATIVE HUMIDITY
The mean daily relative humidity for 2013 was 64% at 0900 GMT and 44% at
15.00 GMT. The mean daily relative humidity of the hottest month of year 2013 was
61% at 0900 GMT and 31% at 15.00 GMT and this was recorded in month of March.
Mean daily relative humidity of the coldest month (January) for the year 2013 was 28%
at 0900 GMT and 14% at 15.00 GMT.
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PRECIPITATION
Data from the Ghana Meteorological Agency for a period spanning 14 years
(2000 – 2013) indicate that Babile recorded a mean monthly precipitation of 116.3mm
and a mean annual rainfall of 954.2mm.

YEAR-TO-YEAR VARIATION IN PRECIPITATION
Over the period 2000 – 2013, the largest variation in monthly rainfall within the
year occurred in 2008 with the least monthly rainfall of 10.1mm recorded in November
and highest monthly rainfall of 353.0mm in June. The least variation in rainfall was
recorded in 2004. For the year 2004, the least monthly rainfall of 6.3mm was recorded
in February and a peak monthly rainfall of 177.6mm in July.

DAY LENGTH PERIOD
Data on hours of daylight on the longest day of the year and hours of daylight
on the shortest day of the year is currently unavailable.

SOLAR RADIATION
Data on UV index is not available. Average total annual hours of sunshine over
the period 2002 – 2013 was 75.5 hours but data on solar radiation intensity is also not
available.

81

TERRAIN FEATURES
The mean elevation for Babile Station is 300 metres above sea level. According
to archives at the Babile Station, the land at the station slopes gently towards a valley
that marks the northern boundary. The station occupies a total of 538.12 acres and lies
on a roughly regular block in a heavily farmed region of the Lawra district. The land
for the station was acquired on one parcel of land by a site board held on 13th October,
1942. The land was willingly given out by its owners who even refused to take a £300
compensation package that was offered them.

SOILS
According to information available at the Ghanadistricts.com, the soils in the
district consist mostly of laterite soils which developed from the Birimanian and granite
rocks that underlie the area. There are also strips of alluvial soils along the flood plains
of the Black Volta as well as sandy loams along some of its tributaries (Ghana districts,
2016). The soils at the station are mostly clayey loams and generally a neutral pH (5.5
and 8.5).

SURFACE CONDITIONS
The main substrate conditions on which animals are generally maintained is
secondary bush because the land was completely farmed out before being taken over
by the Government to set up the station.
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TREE COVER
The production environment is fairly covered with trees. The predominant tree
species at the station include Mango (Mangifera indica), Kapok (Ceiba pentandra),
Neem (Azadirachta indica), Baobab (Adansonia digitata) and Dawadawa (Parkia
biglobosa). The percentage tree cover in this production environment is approximately
50%. This is quite in contrast to the very sparse tree cover in the surrounding areas
primarily because of excessive cutting down of trees for use as fuel wood.

DISEASES, PARASITES AND OTHER THREATS TO ANIMAL HEALTH
The occurrence of diseases at the station is quite rare due to biosecurity
measures in place. Mange is the most prevalent disease condition experienced at the
station. Ectoparasites that are sometimes observed on the pigs at the station include
fleas and mites while the helminths constitute the biggest endoparasite problem at the
station. These ectoparasites and endoparasites can be best described as occasional
occurrence. Other health threats experienced at the station include tail biting, overlay
by dam on piglets, piglet chilling, bad gates and weaning shock.

PART III: MANAGEMENT ENVIRONMENT
The livestock production system at the Babile Station is grassland based system.
On the level of confinement, all the animals at the station are raised under total
confinement in well-constructed houses throughout the animal’s life. On the issue of
climate modifiers, some trees have been planted around some of the pig houses and
wallows are provided in all pens.
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CONTROL OF DISEASES, PARASITES AND OTHER THREATS TO
HEALTH
For each disease listed as presenting a challenge in the local production
environment, some of the animals at the station have ever been vaccinated. However,
the animals are regularly dewormed to control endoparasites and regularly sprayed to
control ectoparasites. Besides, all sick animals are provided with some veterinary care
whenever needed and never subjected to traditional treatment.
The animals are kept under intensive system in on-station conditions. The pigs
have unrestricted access to clean drinking at all times. The drinking water offered the
animals does not have high salt content. The animals are usually fed twice daily with
well compounded pig rations. Access to feed is therefore restricted throughout the year.
Examples of the feed computation formulae used at the Babile Station are as outlined.
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BABILE STATION PIG FEED FORMULATION
ALTERNATIVE ONE
Ingredient inclusion (%)
Maize
Maize bran
Pito mash
Corn chaff
Concentrate
Wheat bran
Soya bean meal
Fish meal
Oyster shell
Salt
TOTAL

Weaners
45
20
0
0
0
15
10
8
1.50
0.50
100

Category of pig
Growers
21
0
20
38
13
7
0
0
0
1
100

Creep
38
0
15
24
15
7
0
0
0
1
100

ALTERNATIVE TWO
Category of pig
All categories
Growers
0
10
65
0
15
15
0
65
5
9
13
0
1
0
1
1
100
100

Ingredient inclusion (%)
Maize
Maize bran
Pito mash
Corn chaff
Concentrate
Soya bean meal
Oyster shell
Salt
TOTAL

BETWEEN-YEAR VARIABILITY IN FEED AVAILABILITY
Typically of most state funded institutions, there is high year-to-year variation
in the release of budgetary allocation to the Station for the upkeep of the pigs and so
there is high year-to-year variation in the availability of feed to the pigs at the Babile
Pig Station.
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REPRODUCTION STRATEGIES
At the Babile Station, controlled mating takes place throughout the year. The
station practices hand or pen mating at all times. There are currently no facilities for
artificial insemination or embryo transfer at the station.

PART IV: SOCIO-ECONOMIC CHARACTERISTICS
The Babile Station was set up among other objectives to breed true-to-type
Ashanti Black pigs, to improve upon the performance traits of this breed of pigs and to
serve as a source of breeding animals for farmers. Market orientation for animals and
products at the station can therefore be described as mixed market/subsistence
orientation. The prime market target of the station is the local market. Their products
are not targeted at any niche markets.
Since the station produces and sells improved local pigs for farmers, the local
farmers and institutions serve as established market for breeding animals from the
Babile Station. Pork is the main use and role of the Ashanti Black breed in this
production environment. The animals at the station also serve as objects of research for
both local and foreign researchers.
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PART V: BREEDS’ SPECIAL QUALITIES
BREED’S CHARACTERISTICS RELEVANT TO CLIMATE
The Ashanti Black Pig exhibits tolerance to heat with low humidity and to
coldness with low humidity conditions. The breed is well adapted to high solar
radiation. The breed’s characteristics relevant to terrain have not been adequately
evaluated but it is believed to be adapted to walking long distances. It is a very hardy
breed and very well adapted to feed or water shortage (Jollans, 1959). Besides, it is
capable of handling fibrous feed quite well (Fleischer and Barnes, 1998).

BREED’S CHARACTERISTICS RELEVANT TO HEALTH
According to Jollans (1959), the Ashanti Black Pig is hardy and tolerant to
trypanosomiasis.

BREED’S

TOLERANCE

RELEVANT

TO

FEED

AND

WATER

AVAILABILITY
The Ashanti Black Pig is well adapted to feed and/or water shortage. It can
tolerate long intervals between feeding and also very tolerant of high variations in both
quality and quantity of feed (Jollans, 1959).

SPECIFIC QUALITY OF PRODUCTS
According to staff at the Babile Station, meat from Ashanti Black Pig is more
firm than pork from Large White and other exotic breeds. They also contend that the
meat from Ashanti Black Pig looks reddish and much more like beef and even tastes
better than the pork from Large White pigs.
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4.3 GENETIC VARIATION WITHIN POPULATIONS STUDIED
All loci studied were polymorphic except locus S0101 which was monomorphic
only in the Goriyiri pig population. The total number of alleles found for the 12
microsatellite markers in the eight local pig populations and one reference population
(Yorkshire) in the present study amounted to 629 with a mean number of alleles per
locus (Na) of 5.82 and a mean number of effective alleles per locus (Ne) of 3.65. The
three highest mean number of alleles of 7.44, 7.00 and 6.67 were obtained at the
Sw2008, Sw72 and S0090/S0226 loci, respectively while the least mean number of
alleles recorded were 3.78 for the S0002 locus, 4.00 at S0155 locus and 4.22 at the
S0101 locus.
With regard to statistical parameters pertaining to genetic differentiation, the
three hierarchical measures of genetic diversity (FIS, FST and FIT), commonly called the
F-statistics, among the pig populations sampled were estimated. The genetic diversity
parameters of the microsatellite markers used are summarised in Table 4.11. A mean
observed heterozygosity (Ho) of 0.48, mean expected heterozygosity (He) of 0.66 and a
mean inbreeding coefficient (FIS) of 0.26 were recorded among the 98 pigs sampled.
Inbreeding coefficient (FIS) ranged from – 0.07 (S0155) to 0.53 (Sw632). At all the 12
loci studied, FIS deviated significantly (p < 0.05) from zero. Fixation index (FST), a
measure of the extent of genetic differentiation among subpopulations due to genetic
drift averaged 18% with a range of 10% (Sw2008/S0178) to 41% recorded at the S0155
locus. Overall fixation index (FIT) averaged 40% and ranged between - 2% at the S0178
locus to as high as 60% (Sw632).
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Table 4.11: Genetic diversity parameters of the microsatellite markers used
Locus

Chr

Na

Ne

Ho

He

FIS

S0155

1

4.00

2.64

0.53

0.49

-0.07**0.37

0.41

S0226

2

6.67

3.90

0.48

0.73

0.34** 0.42

0.11

Sw72

3

7.00

4.94

0.41

0.76

0.47** 0.55

0.16

S0002

3

3.78

2.42

0.43

0.54

0.20** 0.31

0.13

IGF1

5

6.11

3.56

0.42

0.68

0.39** 0.51

0.20

Sw2406

6

5.89

4.18

0.66

0.69

0.03** 0.21

0.19

Sw1067

6

5.89

3.74

0.37

0.71

0.48** 0.56

0.14

Sw632

7

6.44

3.82

0.34

0.73

0.53** 0.60

0.13

S0101

7

4.22

2.58

0.42

0.48

0.14** 0.45

0.37

S0178

8

5.78

2.86

0.70

0.62

-0.13**-0.02

0.10

Sw2008

11

7.44

4.69

0.59

0.77

0.24** 0.32

0.10

S0090

12

6.67

4.51

0.40

0.75

0.46** 0.55

0.16

5.82

3.65

0.48

0.66

0.26

0.18

Mean

FIT

0.40

FST

Chr = chromosome, Na = number of alleles, Ne = number of effective alleles, Ho = observed heterozygosity,
He = expected heterozygosity, FIS = inbreeding coefficient, FIT = proportion of total genetic variation due to
individual differences (overall fixation index), FST = index of population differentiation (fixation index)
** = significant (p < 0.01).

4.4 INTER POPULATION GENETIC DIVERSITY
To investigate the level of genetic differentiation between the pigs sampled from
the various locations, genetic diversity indices were computed for these pig populations
across all the 12 microsatellite markers. Table 4.12 shows the mean number of alleles
(Na), number of effective alleles (Ne), observed heterozygosity (Ho), expected
heterozygosity (He) and inbreeding coefficient (FIS) of all 12 microsatellite markers
across all the nine populations in this study.
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The mean number of alleles per population ranged from 3.92 for the Papu
population to 10.17 recorded for the pigs sampled from Babile with an overall mean of
5.82 alleles. The mean number of effective alleles recorded in this study was 3.65 with
a range of 2.85 (Papu) to 4.59 (Babile). Observed heterozygosity (Ho) averaged 0.48
whilst for expected heterozygosity (He), a mean of 0.66 was obtained in this study.

Table 4.12: Mean number of alleles (Na), number of effective alleles (Ne), observed
heterozygosity (Ho), number of private alleles (Pa), expected heterozygosity (He) and
inbreeding coefficient (FIS) of all 12 loci per population
Population

Na

Ne

Pa

Ho

He

FIS

Goriyiri

5.83

3.93

6

0.50

0.68

0.27**

Guo

5.50

3.78

5

0.58

0.67

0.15**

Papu

3.92

2.85

3

0.50

0.59

0.15**

Zanko

5.42

3.48

6

0.54

0.66

0.14**

Babile

10.17 4.59

15

0.44

0.76

0.41**

Tingoli

5.75

3.65

6

0.42

0.69

0.40**

Navrongo

7.17

4.05

9

0.39

0.72

0.43**

Minya

4.08

3.02

3

0.37

0.58

0.14 **

Yorkshire

4.58

3.54

3

0.56

0.61

– 0.12**

Mean

5.82

3.65

5.89

0.48

0.66

0.22

** = significant (p < 0.01)

Yorkshire = reference foreign breed

At all 12 loci studied, observed heterozygosity (Ho) fell short of expected
heterozygosity (He) and the level of inbreeding (FIS) within the eight pig populations
sampled from Ghana ranged from 14% (Minya/Zanko) to as high as 43% (Navrongo)
but no inbreeding was found in the Yorkshire population.
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One of the genetic indices of interest in the present study was the number of
private alleles. The number of private alleles recorded ranged from three in Papu, Minya
and Yorkshire pigs to 15 for the pigs kept at the National Pig Breeding Station at Babile.
The observed mean heterozygosity for the sampled pig populations ranged from 0.37
(Minya) to 0.58 (Guo) whereas the expected mean heterozygosity ranged from 0.58
(Minya) to 0.76 (Babile).

4.5 PAIRWISE COMPARISONS AND PRINCIPAL COORDINATE ANALYSIS
(PCA)
Results from the pairwise comparison of all the populations studied based on
the proportion of common alleles averaged over all 12 loci revealed that the highest
pairwise FST of 23% was recorded between the pigs at Minya and those at Papu whilst
the least pairwise population differentiation value of 4% was recorded for both between
Goriyiri and Guo pigs and same value recorded between the pigs sampled from Babile
and those from Tingoli. Details of the pairwise comparison of all the populations are as
outlined in Table 4.13.
The assignment of individual pigs to populations by the PCA plot showed poor
clustering of individuals. The clusters that stood out somewhat clearly are Guo, Minya,
Papu and Zanko. The pigs from Babile and Tingoli were however seen quite dispersed
in all the coordinates. Just as the results in the pairwise FST comparison, the pigs from
Goriyiri and Guo are quite closely clustered together in the PCA plot. The first three
axis of the PCA plot cumulatively account for 57.67% of all the variations in the pig
populations studied. Figure 4.2 is an illustration of the outcome of the PCA conducted
among the nine pig populations in this study.
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Table 4.13: Pairwise measure of genetic differentiation (FST) among nine pig
populations
Gori

Guo

Papu

Zank Bab

Ting

Nav

Min

Gori

0.00

Guo

0.04

0.00

Papu

0.18

0.16

0.00

Zank 0.09

0.09

0.09

0.00

Bab

0.06

0.07

0.13

0.06

0.00

Ting

0.09

0.08

0.18

0.09

0.04

0.00

Nav

0.09

0.07

0.16

0.09

0.05

0.06

0.00

Min

0.16

0.14

0.23

0.14

0.12

0.14

0.08

0.00

York 0.18

0.17

0.19

0.14

0.12

0.14

0.10

0.15

York

0.00

Gori = Goriyiri, Guo, Papu, Zank = Zanko, Bab = Babile, Ting = Tingoli, Nav = Navrongo, Min = Minya, York = Yorkshire
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Figure 4.2: A scatter plot of principal coordinate analyses of 12 microsatellite markers
for nine pig populations

92

4.6 PHYLOGENETIC RELATIONSHIPS BETWEEN POPULATIONS
In order to visualise the exact phylogenetic relationships between the pigs
sampled from the various communities a neighbour-joining tree was constructed based
on Nei’s standard genetic distances calculated between populations using the Yorkshire
pigs as an outgroup to root the tree. Consistent with the PCA analysis, the dendrogram
revealed a tight relationship between the pigs from Goriyiri and Guo with the highest
bootstrap value of 93%. Figure 4.3 depicts the neighbour-joining dendrogram
constructed for the Ghanaian pig populations studied using 12 microsatellites. The
dendrogram also separates all the pigs sampled from the three regions in northern
Ghana from those sampled from the Greater Accra region (Minya) of Ghana.

Goriyiri (9)
Guo (7)
Papu (7)
Zanko (8)
Babile (32)
Tingoli (9)
Navrongo (14)
Minya (5)
Yorkshire (7)
Figure 4.3: Neighbour-joining phylogenetic tree of some Ghanaian pigs using 12
microsatellites. Number in parenthesis indicates the number of animals
sampled and the number in the branch nodes indicates the percentage
occurrence in 1000 bootstrap resampling and branch lengths are
proportional to genetic distances
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4.7 DISCUSSION ON GENETIC DIVERSITY STUDY
4.7.1 GENETIC VARIATION WITHIN POPULATIONS STUDIED
Although molecular genotyping was performed for all 129 DNA samples across
all the 30 ISAG-FAO recommended microsatellite markers for pigs, eventually
meaningful genotype data (microsatellite amplicons yielding at least three alleles per
locus) was generated for 103 samples on 12 microsatellite markers. This failure to
amplify some of the microsatellite markers on some of the samples is partly due to the
poor quality of some of the DNA samples and partly due to some other technical
difficulties in the PCR and genotyping processes.
The mean number of microsatellite alleles per locus of 5.58 recorded in the
present study is more than twice the mean number of microsatellite alleles of 2.50
recorded for the black Slavonian pig (Bradic et al., 2007), indicating more genetic
diversity in the local pigs of Ghana but falls within mean 3.22 – 5.84 microsatellite
alleles recorded in other European breeds of pigs (Martinez et al., 2000; Laval et al.,
2000), 4.35 – 6.11 for some Chinese breeds (Fan et al., 2003; Li et al., 2000) but falls
short of 7.00 – 7.74 reported by Behl et al. (2002) for two Indian pig breeds. This
indicates that there is nearly as much genetic variability in Chinese pigs as in the local
pigs of Ghana but much more genetic variability is recorded in the Indian pig breeds as
compared to the Ghanaian and Chinese breeds all things being equal. However,
differences in the reported number of alleles and other genetic diversity parameters may
be caused by differences in the types of microsatellites used since some microsatellites
are highly polymorphic whilst others exhibit less variability (SanCristobal et al., 2003).
Factors such as the level of inbreeding, population size, the history or origin of the
breeding population, the level of selection pressure and the rate of mutation and
husbandry practices affect the genetic diversity of populations.
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There was a significant (p < 0.05) level of inbreeding recorded at all (except at
S0155 and S0178) loci studied. At S0155 and S0178, excess heterozygosity was
recorded whilst at the remaining ten loci, observed heterozygosity fell short of expected
heterozygosity. This indicates some amount of inbreeding as a result of the mating of
individuals (sometimes accidentally) that are more closely related than the average in
the population. Excess heterozygosity can be due to deliberate management
interventions aimed at reducing inbreeding as sometimes implemented in small
populations (SanCristobal et al., 2003). It has also been indicated that small FIS values
may or may not indicate that inbreeding is not significant. This is because a tendency
toward increasing FIS values by way of inbreeding could be offset by such factors as
migration or differential fertility (Guries and Ledig, 1981). The trend noticed at S0155
and S0178) indicates an excess of homozygosity which may arise at any particular locus
from technical artefacts such as the presence of null alleles since the expected
heterozygotes for the null alleles appear as false homozygotes (SanCristobal et al.,
2003). Ollivier (2009) made similar suggestions when he cited Chakraborty et al.
(1992) as reporting of occasional failure of amplification leading to null alleles that tend
to enhance spurious heterozygote deficits as a known difficulty with microsatellite
markers. Observed heterozygosity values obtained in the present study were generally
higher as compared to values reported by Bradic et al. (2007) for the black Slavonian
pig but smaller than that reported by Shu-Lin et al. (2003) for some Chinese pig breeds
and Nidup and Moran (2011) for European, Asian and Latin American pig breeds.
Luetkemeier et al. (2010) also reported higher observed heterozygosity values in their
study of some Asian pig breeds. It is likely that the Ghanaian breeds studied have larger
effective population sizes as compared to the black Slavonian pig which is reported to
be bred in small numbers in extensive production systems and thus represented by
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smaller populations. As a matter of fact, only 46 sows and 6 boars were reportedly
registered in 10 farms in Croatia in 1996 (Croatian Livestock Centre, 2005) as cited by
Bradic et al. (2007).

4.7.2 PAIRWISE COMPARISONS AND PRINCIPAL COORDINATE
ANALYSIS
The highest pairwise FST of 23% was recorded between the pigs at Minya and
those at Papu whilst the least pairwise population differentiation value of 4% was
recorded for both between Goriyiri/Guo pigs and Babile/Tingoli. Geographically, the
pigs at Minya and Papu are separated by close to 900km. The pigs from Babile can be
found in all coordinates in the PCA. This is expected because the station operates an
open nucleus breeding scheme and also sells some breeders to farmers. It is interesting
to note that the pigs sampled from Minya recorded the highest (except in one instance)
pairwise FST from all the other pigs since Minya was geographically farthest from all
the other communities. A mean FST of 22% indicates that 22% of total genetic
variability occurs among the subpopulations and this is indicative of great genetic
differentiation between the pig populations sampled as per guidelines proposed by
Wright (1978) (http://www.library.auckland.ac.nz/subject-guides/bio/pdfs/733Pop-gstats2.pdf). This is comparable with results of Nidup and Moran (2011) who reported a
significant FST value of 27% among European pigs.
The mean overall fixation index (FIT) of 41% recorded in the present study
shows a great deal of genetic differentiation in individual animals relative to the total
population. This index combines the genetic effects of non-random mating within
populations together with the effects of genetic drift among populations.
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4.7.3 PHYLOGENETIC RELATIONSHIPS BETWEEN POPULATIONS
The neighbour-joining tree established in this study showed that the pigs from
Goriyiri and Guo had the highest bootstrap value of 93% followed by a value of 83%
for Papu and Zanko pigs. All other bootstrap values were generally low to moderate
considering the fact that Shu-Lin et al. (2003) reported that the accuracy of a
dendrogram obtained from genetic distances is only confirmed for nodes with bootstrap
values above 70% and that nodes with bootstrap values below 50% are not significant.
Nevertheless, the dendrogram established a clear trend of relationship as all the
populations from the Upper West region were separated from the populations from the
Northern, Upper East and the Greater Accra regions.
The populations generally exhibit a close genetic relationship which also
indicates the possibility of originating from a common ancestor. An examination of the
phenotypic characteristics of the populations studied indicates similarities such as
mature size, generally black body colour, short snouts and so on. Osei-Amponsah et al.
(2015) carried out a study to determine the origin and phylogenetic status of the local
Ashanti Dwarf pig of Ghana and their crosses with modern commercial breeds based
on their mitochondrial DNA and Y-chromosome sequence polymorphisms and
reported that the local pig of Ghana is genetically closer to European than Asian pigs.
It has been established that genetic distances may be used for purposes of clustering of
populations or for studying their evolutionary relationship (Nei, 1987). The same
researcher admonished that when dealing with breeds of farm animals, the
interpretation of trees in terms of phylogeny can be misleading. If at all, there is very
little selection pressure in the pigs kept at the village level in Ghana. Besides, most
farmers resort to obtaining starter stocks from neighbours, while others tend to use the
same boars for crossing their gilts/sows and therefore there is considerable admixing of
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the pig populations in the villages. Hence, the observed relatedness among the pigs is
not strange.
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CHAPTER FIVE
5.0 CONCLUSIONS AND RECOMMENDATIONS
5.1 RURAL PIG PRODUCTION SYSTEMS AND BREEDING PREFERENCES
OF PIG FARMERS IN NORTHERN GHANA
From the results of the present study, the following general conclusions can be
drawn. All the respondents practice mixed farming systems and keep pigs for
subsistence with herd sizes ranging from one to four even though most of them have
been keeping pigs for more than five years. A majority of the farmers contacted have
no formal education, have never had any form of training in pig production and do not
provide shelter for their pigs. The three most crucial constraints faced by the farmers in
order of decreasing concern are diseases, inadequate feed especially during the
cropping seasons and inability to provide adequate shelter for the pigs. The farmers
have no set breeding goals and mating is quite haphazardly done.
On the way forward, the following recommendations will be helpful. More
Veterinary Officers should be trained and adequately resourced and deployed to help
educate farmers on disease and biosecurity measures. The pig farmers should be
educated and encouraged to form interest groups so that they can be trained on pig
production and possibly set up an open nucleus pig breeding scheme. To arrive at a firm
decision on the farmers’ breeding objective priorities, further discussions need to be
held. As much as possible, the farmers should be given an opportunity of using choice
cards and to rank live animals that exhibit some specific traits.
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5.2 PHENOTYPIC CHARACTERISATION OF THE LOCAL PIG OF GHANA
The Ghanaian local pig exhibits variable plain coat colour patterns with
generally a black or fawn or white coat colour. They are small sized animals that reach
40kg liveweight after 12 months of birth but contrary to general belief are quite as
prolific as the Large White and other exotic breeds of pigs. Besides, morphological
characteristics of the local pig do not differ significantly (p > 0.05) between males and
females.
It is recommended that a national plan be developed to conserve the local pig
of Ghana in order to preserve this valuable genetic resource for sustainable utilisation.
In the short term, the National Pig Breeding Station at Babile needs to be adequately
resourced for it to live up to its mandate. Setting up of at least two more pig breeding
centres will help widen our scope of gene pool available for sustainable utilisation.
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5.3 GENETIC DIVERSITY OF SOME GHANAIAN PIGS BASED ON
MICROSATELLITE MARKERS
Having used the ISAG-FAO recommended microsatellites for pig diversity
studies, the results of this study constitute a fairly accurate report on the genetic
variation and the relationships between the sampled local pig populations of Ghana.
Consequently, within the range of experimental error, it can be concluded that
the pig populations found in the Upper West, Upper East and Northern regions of Ghana
represent distinct populations with a moderate (12%) amount of genetic diversity
between them with considerable amount (29%) of inbreeding within these populations.
The development of a national plan to conserve the local pig of Ghana in order
to preserve its genetic variation for sustainable utilisation is therefore recommended.
This can be done by structuring the pig industry (or animal industry as a whole) into
nucleus, multiplier and commercial herds.
In the short term, the National Pig Breeding Station at Babile needs to be
adequately resourced for it to live up to its mandate. Besides, urgent steps need to be
taken to reduce the alarming rate of inbreeding recorded within the populations through
farmer educational campaign programmes aimed at reducing the free ranging and
unregulated mating systems currently very common among pig farmers. Farmers can
also be educated, trained, motivated and resourced to form cooperatives and possibly
set up open nucleus breeding schemes where breeding or starter stock could be sourced.
Since this study provides the first report of the genetic diversity of Ghanaian
local pigs using microsatellite markers, it will be useful if a similar study could be
conducted across all ten regions of Ghana using larger sample sizes. Single nucleotide
polymorphisms (SNPs) could be used in order to provide a more comprehensive report
of the state of genetic diversity among Ghana’s local farm animal populations.
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5.4 LIMITATIONS OF THE GENETIC DIVERSITY STUDY
One of the biggest problems encountered in the present study was small sample
size especially for the Moslem dominated communities. Moreover, with the fast
advances in molecular genetic tools, it is recommended that where the requisite
facilities are available, other molecular genetic tools such as SNPs be used in measuring
genetic diversity since they have been reported to produce more accurate results.
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APPENDICES
APPENDIX ONE: THE QUESTIONNAIRE USED IN THE SURVEY
ASSESSING THE POTENTIALS AND PITFALLS OF PIG PRODUCTION IN
NORTHERN GHANA
This questionnaire is part of a broader project aimed at assessing the challenges
and prospects for increasing pig production in the selected study areas. The project team
would be very grateful if you could grant us your full support by answering the
questions that follow to the very best of your knowledge.
On behalf of the project team, I want to assure you that any information you
provide will be treated with absolute confidentiality. Neither your name nor any other
personal information will be disclosed to any third party without your consent.
Consent Note
Having explained the purpose of this study to me and assuring me of absolute
confidentiality, I ………………………………………………….hereby give my
consent to take part in this survey. You can go ahead and interview me.

Signature of respondent……………… Tel…………………….……………………….

BACKGROUND INFORMATION OF THE RESPONDENT
1. Questionnaire ID no…… GPS Coordinates.. N…………..…...……W….................
2. Name of household ……………………………………………Date.……………..
3. Name of community………………………………………………………………..
4. District in which community is located……………………………………………
5. Region in which community is located …………………………………………
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6. Category of respondent:
1. Owner
2. Caretaker
7. Age group (in years):
1. < 20
2. 20 – 29
3. 30 – 39
4. 40 – 49
5. 50 +
8. Gender of respondent:
1. Male
2. Female
9. Religion practiced by respondent:
1. Christianity
2. Islam
3. Traditional religion
4. Others (specify)……………………………………………………………
10. Main occupation:
1. Farmer
2. Govt/Salaried worker
3. Trader/Artisan
4. Others (specify)…………………………………………………………
11. Highest level of education attained by respondent:
0. No formal education
1. Basic education
2. Vocational/Apprenticeship training
3. Secondary/Technical school
4. Tertiary level
5. Others (specify)………………………………………………………
12. Marital status of respondent:
1. Single
2. Married
3. Divorced/Separated
4. Widowed
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INFORMATION ABOUT THE PIG FARM
13. In which year did you start rearing pigs? ……………………………………
14. Breed of pigs kept?
1. Exotic pigs (specify) ……………………………………………
2. Local pigs (specify) ………………………………………………
3. Both local and exotic
4. Not sure of breed
5. Others (specify)………………………………………………………
15. State reasons for your choice of pig breed ………………………………………
16. What is the source of your starter stock?
1. Neighbours
2. Gov’t breeding station
3. Institutional farms (Universities, MoFA, etc) (specify)……………………
4. Others (specify)…………………………………………………………
17. What is the total number of pigs in your stock at the present moment?
Category

Exotic

Matured males (> 1 year old)
Matured females ( > 1 year old)
Old males (> 5 years old)
Old females (> 5 years old)
Pregnant females
Grower males (3 – 6 months old)
Grower females (3 – 6 months old)
Weaners (2 – 3 months old)
Nursing (< 2 months old)
Others (specify)
Total

FEEDS AND FEEDING PRACTICES
18. Do you buy feed for your pigs?
1. Yes
2. No
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Local

Crosses

Unknown

Total

19. Where do you obtain your pig feed from?
1. Own farm produce
2. Feed dealers
3. Pito brewers
4. Chop bar operators
5. Others (specify)………………………………………………………
20.

What feed ingredients do you use in feeding your pigs? Indicate the proportion

it forms in the diet of your pigs and state approximate quantities of each ingredient used
per week.
Feed ingredient
Maize
Pito mash
Cassava peels
Yam peels
Wheat bran
Rice bran
Corn mill wastes
Salt
Bone meal
Others (specify)

Proportion (%)

Quantity used (weekly)
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21. How many times do you feed the pigs in a day?
1. Once daily
2. Twice daily
3. Thrice daily
4. Feed made available at all times
22. Why have you decided to feed them the number of times you do? ............................
……………………………………………………………………………………...
23. Do you experience feed shortage?
1. Yes
2. No
24. If yes, what season does it occur?
1. Dry season
2. Wet season
3. Both wet and dry season
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25. How do you cope with the feed shortage…………………………………………
……………………………………………………………………………………...
26. By what means do you offer feed to the pigs?
1. Use of feeding trough
2. Left on the floor
3. Others (specify)…………………………………………………………
27. If through feeding trough, which type of trough do you use?
1. Concrete trough
2. Half tyres
3. Wooden type
4. Plastic type/ half gallons
5. Others (specify)…………………………………………………………
28. In what form do you offer the feed to your pigs?
1. Wet form
2. Dry form
3. Both wet and dry forms
29. Do you have difficulties with any of these feeding practices?
1. Yes
2. No
30. If yes, state nature of problem…...……………………………………………
31. Do you provide your pigs with water?
1. Yes
2. No
32. If you provide water, how many times do you do that in a day?
1. Once
2. Twice
3. Thrice
4. Water is always available
33. What is the source of the water?
1. River/Dam
2. Well/Borehole
3. Rain water
4. Tap water
5. Others (specify) ………………………………………………………………
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34. What kind of watering trough do you use?
1. Plastic container
2. Metal container
3. Concrete container
4. Improvised (specify)……………………………………………………………
35. Do you have separate diet for some categories of your pigs?
1. Yes
2. No
36. If yes, name the categories of pigs………………………………………………

HEALTH RELATED ISSUES
37. Do you experience any health related problems in your piggery?
1. Yes
2. No
38.

Where possible, name the diseases or health problems you have encountered in

your pigs within the last one year? Indicate the number of times you encountered the
health problem in your farm in the last one year and indicate the season in which the
health problem was encountered. Use the guide below in the filling the frequency of
occurrence as well as season of occurrence.
Frequency of occurrence
0.
1.
2.
3.

Not recorded within the last one year
One incident encountered within the last one year
Two incidents encountered within the last one year
Three incidents encountered within the last one year
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Season of occurrence
1. Rainy season only

2.

Dry season only

3.

Both rainy and dry

seasons
Health condition
Still births
Starvation
Abortions
Cuts/burns/fractures
Sudden deaths
Internal parasites
External parasites
Tail biting/pica/eating of
neonates
Swine fever
Pneumonia/respiratory
infections
Swine dysentery/hog
cholera

39.

Frequency Mortality (no.)

Season of occurrence

Are there other diseases affecting pigs of other farms in your community but

not affecting yours?
1. Yes (specify)…………………………………………………………
2. No
40. What steps have you put in place in your piggery to prevent or control diseases?..
……………………………………………………………………………………
41. Do you deworm your pigs?
1. Yes
2. No
42. If yes, how often? ………………………………………………………………
43. What kind of dewormer do you use?
1. Local herbs (Pawpaw leaves/seeds/fruits, etc.)………………………
2. Orthodox dewormer (name if known) ………………………………
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44. Who does the deworming?
1. Self
2. Veterinary Officer
3. Community livestock worker
4. Others (specify)………………………………………………………
45. Do your pigs receive medication when they are sick?
1. Yes
2. No
46. If yes, which medication do you give?
1. Orthodox drugs
2. Ethno veterinary/local herbs
3. Combination of orthodox and local herbs
47. Which of these is more effective?
1. The local herbs
2. Orthodox method
3. The combination
4. Local herbs and orthodox methods are equally effective
48. Which of these is more affordable?
1. Local herbs
2. Orthodox method
3. The combination
4. Local herbs and orthodox methods are equally affordable
49. Do you have a Veterinary Officer in charge of your area?
1. Yes
2. No
50. Do you know him/her?
1. Yes
2. No
51. Do you patronise the services of a Veterinary Officer?
1. Yes
2. No
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52. Indicate the kind of services they provide to you (Tick as many as are applicable).
1. Diagnosis and treatment of diseases
2. Deworming
3. Vaccination
4. Castration
5. Technical advisory service (specify) …………………………………………
53. Do you call the Veterinary Officer?
1. Yes
2. No
54. How long (hours) does the Veterinary Officer/Community livestock worker take
to respond when he/she is contacted……………………………………………
55. Does the Vet Officer come on his/her own?
1. Yes
2. No
56. How often does he/she visit? ...................................................................................
57. How much (Ghana Cedis) do they charge for the services they provide?
1. Deworming……………………………………………
2. Vaccination……………………………………………
3. Castration………………………………………………
4. Medication……………………………………………..
5. Technical advisory services ……………………………
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HOUSING
58. Do you house your pigs?
1. Yes
2. No
59. Give reasons for answer to question 58? ..................................................................
……………………………………………………………………………………..
60. Do you tether?
1. Yes
2. No
61. When do you tether?
1. Rainy Season
2. Dry season
3. All year round
62. What difficulties do you encounter in trying to house your pigs?
1. …………………………………………………………………………………
2. …………………………………………………………………………………
3. …………………………………………………………………………………
4. …………………………………………………………………………………
5. …………………………………………………………………………………
63. How long do you house your pigs?
0. Not at all
1. Whole life of the pig
2. Only at night
3. During the day only
4. During cropping Season
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64. Materials used to construct:
(I) Wall of the house
1. Mud bricks
2. Cement blocks
3. Wooden fence
4. Others (specify) ………………………………………………………………
(II) Roof of the house
1. Thatch
2. Galvanised roofing sheet
3. Others (specify) ………………………………………………………………
(III) Floor of the house
1. Left as it is
2. Gravel
3. Concrete
4. Others (specify) ………………………………………………………………
(IV) Gate of the house
1. Metal
2. Wood
3. Others (specify) ………………………………………………………………

MANAGEMENT AND ROUTINE PRACTICES
65. What type of management system do you practice?
1. Free range
2. Intensive
3. Semi-intensive
66. Do you group your pigs into certain categories?
1. Yes
2. No
67. If yes, list the categories you group them…………………………………………
68. Are you able to identify your pigs?
1. Yes
2. No
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69. If yes, how do you identify your pigs?
1. Ear tagging
2. Ear notching
3. Physical characteristics (skin colour, facial structure)
4. Others (specify) ……………………………………………………………
70. Which of the following do you practice?
1. Free will mating
2. Hand mating
3. Group mating
4. Artificial insemination
71. Why do you practice what you do? ………………………………………………
72. Least litter size at birth you ever recorded? …… Year this happened …………
73. Possible reasons for this …………………………………………………………
74. Highest litter size at birth you ever recorded? ……. Year this happened …………
75. Possible reasons for this………………………………………………………
76. At what age do you wean? .......................................................................................
77. Explain why you wean at that age? ..........................................................................
……………………………………………………………………………………
78. How many times on average do your sows farrow in a year? ..................................

ENVIRONMENTAL CONTROL
79. Do you have wallows for your pigs?
1. Yes
2. No
80. Have you planted trees around your pig house?
1. Yes
2. No
81. What do you use the wastes from the pig house for?
1. Throw it away
2. Use it as farmyard manure
3. Sell it
4. Other (Specify) …………………………………………………………………
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MARKETING
82. Do you sell your pigs?
1. Yes
2. No
83. In what form do you sell your pigs? (Tick as many as are applicable)
1. Live
2. Dressed
3. Processed (specify) …………………………………………………………
84. At what stage of growth do you sell your pigs? (Tick as many as are applicable)
1. At weaning
2. Grower stage
3. Matured stage
4. Others (specify)……………………………………………………………
85. Is there ready market for the pigs?
1. Yes (specify buyer) ………………………………………………………
2. No
86. How often do you sell your pigs? …………………………………………………
87. How many pigs do you sell in a year? ……………………………………………
88. On the average how much (Ghana Cedis) does a matured pig cost? ……………
89. How do you determine the price of your pig? (Tick as many as are applicable)
1. Animal is weighed and price determined
2. Visual appraisal and bargaining power
3. It depends on relationship with buyer
4. Buyer fixes the price for me
90. Which of these methods do you prefer to use? …………………………………
91. State your reasons for answer to 90………………………………………………
92. Is pig production a profitable venture?
1. Yes (reasons) …………………………………………………………………
2. No (reasons) …………………………………………………………………
93. Have you ever had any training on pig production?
1. Yes (specify) …………………………………………………………………
2. No
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94. Are you interested in getting training on pig production and marketing?
1. Yes
2. No
95. Do you keep records on your pig production?
1. Yes (reasons) …………………………………………………………………
2. No (reasons) …………………………………………………………………
96. Do you belong to any pig farmer association?
1. Yes (specify) …………………………………………………………………
2. No
97. Is the association helpful to your pig production and marketing?
1. Yes (specify) …………………………………………………………………
2. No
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CONSTRAINTS TO PIG PRODUCTION
98. List five most important constraints facing pig production and suggest how to solve
each constraint
CONSTRAINTS

POSSIBLE SOLUTION(S)

1.
2.
3.
4.
5.
Complete pair-wise comparisons for the problems listed in the table above. For each
comparison, record the problem identified as more important of the two by the
respondent. (Remind respondent of logical sequences if their choices violate it).
Comparison
Problem 1 v Problem 2
Problem 1 v Problem 3
Problem 1 v Problem 4
Problem 1 v Problem 5
Problem 2 v Problem 3
Problem 2 v Problem 4
Problem 2 v Problem 5
Problem 3 v Problem 4
Problem 3 v Problem 5
Problem 4 v Problem 5

More important

The problem with the highest frequency is considered to the most important constraint
limiting pig production by the farmer.
Problem 1 Problem 2
Frequency
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Problem 3

Problem 4

Problem 5

PROSPECTS FOR INTENSIFICATION AND INTEGRATION
99. Apart from pigs, list any other animals you keep or crops you cultivate. Leave table
blank if you are not involved in these activities.
CROPS YOU CULTIVATED LAST SEASON
Crop

Cultivated area
(Acres)

Yield recorded

Remarks

ANIMALS KEPT
Species

Males

Females

Young

Total

100. Which product from your crop farm do you put to use in your piggery?
...................................................................................................................................
101. How much (percentage) of your time do you spend on the piggery daily? ........
102. Are you interested in intensive pig production?
1. Yes (reasons) …………………………………………………………………...
2. No (reasons) ………………………………………………………………........
103. Is hired labour readily available in this community?
1. Yes
2. No
3. Seasonally available (state season)…………………………………………..
104. What is the daily wage (Ghana Cedi) for hired labour ………………………
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105. Are there any beliefs/attitudes against pig production in your community?
1. Yes (specify)…………………………………………………………………...
2. No
106.

If answer to question 105 is yes, how have you coped with the

situation?..............................................................................................................
…………………………………………………………………………………..
OPPORTUNITIES IN PIG PRODUCTION
107. List five opportunities you see in pig production in your area and indicate how
you think one can realise these opportunities.
Opportunity
How to realise this
1.
2.
3.
4.
5.
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BREEDING OBJECTIVES
108. What trait(s) do you want improved in your pigs. Indicate your traits of interest
by yes/no.
1.
2.
3.
4.
5.

Traits of importance to farmer
High birth weight
Large litter size at birth
Fast growth rate
Leanness of carcass
Calm temperament

Yes/No

109. To prioritise the breeding objectives, complete pair-wise comparisons for the
traits chosen by the farmer in the table above. For each comparison, record the trait
identified as more important of the two by the respondent.
Priority trait

Comparison
Trait 1 v Trait 2
Trait 1 v Trait 3
Trait 1 v Trait 4
Trait 1 v Trait 5
Trait 2 v Trait 3
Trait 2 v Trait 4
Trait 2 v Trait 5
Trait 3 v Trait 4
Trait 3 v Trait 5
Trait 4 v Trait 5

The trait with the highest frequency is the most important breeding objective by the
farmer.
Trait 1

Trait 2

Trait 3

Trait 4

Trait 5

Frequency

Take pictures of pigs and house structure.

Picture no………..………………………………………………………………………

Thank you very much for your time and patience
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APPENDIX TWO: ISAG/FAO RECOMMENDED MICROSATELLITE MARKERS FOR PIGS (FAO, 2011)
No.

Name

Chromosome

1

S0026

16

2

S0155

1

3

S0005

5

4

Sw2410

8

5

Sw830

10

6

S0355

15

7

Sw24

17

8

Sw632

7

9

Swr1941

13

10

Sw936

15

11

S0218

x

12

S0228

6

13

Sw122

6

14

Sw857

14

15

S0097

4

Sequence (5´ – 3´)
Forward
Reverse
AACCTTCCCTTCCCAATCAC
CACAGACTGCTTTTTACTCC
TGTTCTCTGTTTCTCCTCTGTTTG
AAAGTGGAAAGAGTCAATGGCTAT
TCCTTCCCTCCTGGTAACTA
GCACTTCCTGATTCTGGGTA
ATTTGCCCCCAAGGTATTTC
CAGGGTGTGGAGGGTAGAAG
AAGTACCATGGAGAGGGAAATG
ACATGGTTCCAAAGACCTGTG
TCTGGCTCCTACACTCCTTCTTGATG
TTGGGTGGGTGCTGAAAAATAGGA
CTTTGGGTGGAGTGTGTGC
ATCCAAATGCTGCAAGCG
TGGGTTGAAAGATTTCCCAA
GGAGTCAGTACTTTGGCTTGA
AGAAAGCAATTTGATTTGCATAATC
ACAAGGACCTACTGTATAGCACAGG
TCTGGAGCTAGCATAAGTGCC
GTGCAAGTACACATGCAGGG
GTGTAGGCTGGCGGTTGT
CCCTGAAACCTAAAGCAAAG
GGCATAGGCTGGCAGCAACA
AGCCCACCTCATCTTATCTACACT
TTGTCTTTTTATTTTGCTTTTGG
CAAAAAAGGCAAAAGATTGACA
TGAGAGGTCAGTTACAGAAGACC
GATCCTCCTCCAAATCCCAT
GACCTATCTAATGTCATTATAGT
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Annealing temp
(ºC)

Genebank accession
number

Allele range
(bp)

Multiplex
group

55

L30152

156-178

1

55

...

116-158

1

55

...

134-168

1

50

AF207836

81-119

2

50

AF235378

149-173

2

50

L29049

196-215

2

55

AF235245

99-135

3

55

AF225099

115-138

3

55

AF253904

215-255

3

55

AF225107

134-158

4

55

L29048

234-256

4

55

L29195

93-112

4

55

AF235206

220-247

55

AF225105

165-187

55

M95020

135-155

5
5
5

16

Sw240

2

17

IGF1

5

18

Sw2406

6

19

Sw72

3

20

S0226

2

21

S0090

12

22

Sw2008

11

23

Sw1067

6

24

S0101

7

25

Sw1828

1

26

S0143

12

27

S0068

13

28

S0178

8

29

Sw911

9

30

S0002

3

TTCCTCCTAGAGTTGACAAACTT
AGAAATTAGTGCCTCAAATTGG
AAACCATTAAGTCCCTAGCAAA
GCTTGGATGGACCATGTTG
CATATTTTTCTGCATAACTTGAACCT
AATGTCACCTTTAAGACGTGGG
AATGCGAAACTCCTGAATTAGC
ATCAGAACAGTGCGCCGT
TTTGAAAATGGGGTGTTTCC
GCACTTTTAACTTTCATGATACTCC
GGTTAAACTTTTNCCCCAATACA
CCAAGACTGCCTTGTAGGTGAATA
GCTATCAAGTATTGTACCATTAGG
CAGGCCAGAGTAGCGTGC
CAGTCCTCCCAAAAATAACATG
TGCTGGCCAGTGACTCTG
CCGGGGGATTAAACAAAAAG
GAATGCAAAGAGTTCAGTGTAGG
GTCTCCCTCACACTTACCGCAG
AATGCATTGTCTTCATTCAACC
TTAACCGGGGCACTTGTG
ACTCACAGCTTGTCCTGGGTGT
CAGTCAGCAGGCTGACAAAAAC
AGTGGTCTCTCTCCCTCTTGCT
CCTTCAACCTTTGAGCAAGAAC
TAGCCTGGGAACCTCCACACGCTG
GGCACCAGGAATCTGCAATCCAGT
CTCAGTTCTTTGGGACTGAACC
CATCTGTGGAAAAAAAAAGCC
GAAGCCAAAGAGACAACTGC
GTTCTTTACCCACTGAGCCA

128

55

AF235246

164-186

55

...

256-294

55

AF225140

117-131

55

AF235346

172-218

55

L29230

172-198

55

M95002

227-253

55

AF253773

148-170

55

AF235183

126-160

55

...

200-210

55

AF253712

100-104

55

...

261-289

55

...

118-200

60

...

160-196

60

AF225106

217-255

60

...

195-229

6
6
6
7
7
7
8
8
8
9
9
9
10
10
10

APPENDIX THREE: AN ILLUSTRATION OF HOW SOME OF THE BODY
MEASUREMENTS WERE TAKEN

Height at withers

(FAO, 2012)
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