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THE SPICE OF LIFE 

INTRODUCTION 

The Vice chancellor, 

The Deputy Vice Chancellors, 

Registrar and other Principal Officers of the University, 

Deans and Heads of Departments and Units, 

Colleagues in the Academia, 

Colleagues and Friends in the Livestock Industry, 

Great NAASITES, 

Great Unilorites, 

Invited Guests, 

Ladies and Gentlemen. 

 This 71st inaugural lecture of this Great University is the fourth in the 
Faculty of Agriculture and the third in the Department of Animal Production. As 
it is expected in an inaugural lecture to intimate a mixed audience such as this 
with what one professes, I count it a honour and privilege to stand before you 
this afternoon to present my modest research contributions in Animal Breeding 
and Genetics. Based on the near abstract nature of this discipline, I will crave 
your indulgence, Mr. Vice Chancellor, to give some background information on 
what Genetics is all about and the genetic material that has given rise to the title 
of this lecture, “The Spice of Life”.  

According to Fullick (1994), around 4,500 million years ago, there was 
no life on earth. However, to date, more than four billion species of living 
organisms have appeared, most to disappear again in the mists of time and 
others to persist until the present day. Thus the range of organisms on the earth 
is quite vast. There are microorganisms so small that their existence only 
became known with the development of the microscope. They are capable of life 
in almost every available niche, and yet we are usually unaware of them except 
when they cause diseases. Fungi of different types decompose dead and dying 
organic materials. Trees form forests, produce oxygen and provide man with 
food, timber and other materials. Birds fill the air. Fish and many other diverse 
creatures fill the seas, lakes and rivers. Animals and plants of every description 
are part of our lives and we in turn are part of the great diversity of living things. 
Each of these species has a specific genetic constitution that gives rise to a 
remarkable complex variation.  
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The notion that over millions of years ago, molecules in collision 
somehow produced life is not only unsatisfying but also implausible. In fact up 
till now, Origin of Life Scientists are still grappling with the riddle of how the 
real sources of spices; deoxyribonucleic acid, DNA and ribonucleic acid, RNA, 
molecules first appeared and how they evolved into self -producing cells. Life 
is much too complex to pop up in an organized laboratory, let alone in an 
uncontrolled environment. Thus the very complex DNA, RNA, and protein 
replicating system in the cell must have been perfect right from the start. The 
intricate design of nature points to a Creator, a God, who originally set earth’s 
mechanisms in motion. Many scientists themselves admit that there must be a 
higher intelligence responsible for earth’s creation. God has in His infinite 
wisdom and planning created a variety of organisms or spices for man’s 
enjoyment. What led to the various varieties or spices of living organisms we 
have today and their benefits to mankind has been of fascination to me and has 
formed the core of my research over these last twenty years.  

Although various fields of learning try to expose the creativity and 
ingenuity of the Master Creator, there is no other field that is as interesting, 
dynamic, revealing, challenging and promising as the discipline of genetics. 
Genetics can be regarded as the branch of biology concerned with the origin of 
variation, its organization and how it is transmitted from generation to 
generation or from parents to offspring. It deals with the mechanisms of 
heredity by studying ways by which genes behave or characters are transmitted. 
Genetics has provided the matrix from which logical principles could be 
developed and tested by experimentation and practice. During the 20th century, 
genetics has assumed a broader meaning due to specialization in areas such as 
Mendelian genetics, Cytogenetics, Molecular genetics, Radiation genetics, 
Medical genetics, Biometrics, Quantitative genetics, Population genetics etc. 
The study of genetics is about the why and how of the spices responsible for the 
differences in and between various organisms. It is about why you are who you 
are. It is about why you look like your brother, sister, mother, father, 
grandparent or even great grandparent. It is actually the reason why you should 
accept to be who you are and do your very best with it. The study of genetics is 
about all the differences in races, species, breeds, varieties, colours, textures, 
tastes, shapes, sizes, behaviours, productivity, state of health etc that 
characterize plant and animal lives. It is about why there are spices within 
spices. 

 Each body cell that has a nucleus contains a sample of all the genes, 
spices possessed by that individual. The expression of these genes as modified 
by the environment is termed phenotype. Phenotype is thus the observable 
characteristics of an individual organism and is the consequence of the 
underlying genotype and its interaction with the environment. Such spice or 
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variation is of considerable importance to the breeder especially in attempting to 
improve quantitative characters through selection. 

There are four possible sources of phenotypic variation or spice. The 
first is mutation but it is rare and usually detrimental although some useful 
changes in livestock improvement might also result. The second is the genotype 
of the individual while the third is the environment in which it is found or raised. 
A fourth source is from the possible interaction between the two. Generally, 

VP = VG + VE + 2COVGE +VG x E,  

               Where VP = observable variation in a character 

   VG and VE = genotypic and environmental variations, respectively. 

COVGE = covariance between genotype and environment 

VG x E = variance due to genotype and environment interaction 

  Although the environment is perhaps as important as the genotype, it 
can be modified or reduced to a minimum. For instance, in man it is now known 
that after the age of 40, health in a person is a consequence of the interaction of 
genetic inheritance factors and environmental modifiers. Health problems in 
more than 80% of older people have been found not to be due to ageing at all 
but due to improper care of the body over a lifetime and that after the age of 40 
that improper care begins to catch up with a person. It is therefore advisable for 
those of us who want to live to a ripe old age to take proper care of our bodies 
and not to abuse it in any way.  

 

HEREDITARY MATERIAL AS THE SPICE 

The cell theory of inheritance states that all plants and animals are 
made of small building blocks called cells. It is these microscopic cells that 
contain a complete plan of the structure and functions of the individual. In the 
last century, a great deal was revealed about cells and their behaviour in the 
course of development. Each organism has a constant and characteristic 
endowment of chromosomes in its cells (Table 1). The number and form of the 
chromosomes, with some exceptions, is the same in all the cells of an organism 
and only rarely, as in red blood cells, will a cell without a nucleus or 
chromosome be found. Chromosome essentially is a nucleoprotein formed by 
DNA, RNA and a protein matrix. It is these chromosomes that house the 
hereditary material called genes and the technical aspect of life involves the 
complex chemical interactions of these materials. This chemical is the spice of 
all lives. 

In body cells, genes occur in pairs on homologous chromosomes and 
all genes on a chromosome are said to belong to the same linkage group. Each 
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specific gene is always at the same place, locus, in the chromosome. Since cells 
make up the individual, the various combinations of cells and therefore of genes 
found in the individual is its genetic make up, genotype, and these combinations 
occur during cell division..  

Of the several compounds found in the cell, DNA is the master 
molecule in whose structure is encoded all the information needed to create and 
direct the chemical machinery of life. Genes, the real spice of life, were once 
regarded as the discrete particulate hereditary determiners located on the 
chromosomes in a linear order. Although this particulate concept has changed 
with advances in genetic engineering and knowledge of its chemical 
composition, the gene still remains as the basic unit of inheritance by which 
information or traits are carried from one generation to another. A gene is now 
known to be a segment of the DNA strand containing information relating to a 
particular function. This in essence implies that the DNA is the actual spice of 
all lives.  

Table 1: Chromosome numbers of some species 
Species                          Chromosome number 
Turkey    82 
Duck    80 
Pigeon    80 
Goose    80 
Domestic fowl   78 
Guinea fowl   78 
Horse    64  
Cattle    60 
Goat    60 
Sheep    54 
Rabbit    44  
Pig    38 
Cat    38 
Donkey    62 
Lion, Tiger   38  

            Chimpanzee   48 
Rhesus monkey   42 
Mosquito    06 
Man    46 

 
The greatest revolution in the study and understanding of hereditary 

mechanism started with the discovery of the structure and property of the DNA 
in 1953 by Watson and Crick. This followed the earlier discovery by Avery in 
1944 that DNA is a heritable material. It is now known to be the genetic blue 
print that usually defines the amino acid sequence of a specific polypeptide or 
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protein. There is no substance in an organism that is as important as DNA. Since 
it carries within its structure the hereditary information that determines the 
structures of proteins, it is the prime molecule or spice of life. The instructions 
that direct cells to grow and divide are encoded by it; so are the messages that 
bring about the differentiation of fertilized eggs into the multitude of specialized 
cells that are necessary for the successful functioning of higher plants and 
animals. Because it is present in virtually an infinite number of interchangeable 
chemical species, DNA is believed to have provided the basis for the 
evolutionary process that has generated the many millions of different life forms 
that have occupied the earth, since the first living organisms came into existence 
some three to four billion years ago (Watson et al, 1983). This extraordinary 
capacity of altered DNA molecules to give rise to new life forms that are better 
adapted for survival than their immediate progenitors has made possible the 
emergence of our own species with its ability to perceive the nature of its 
environment and to utilize this information to build civilizations of modern man 

DNA is a type of nucleic acid formed by sequential joining of 
molecules called nucleotides and is found in the nucleus of eukaryotes. 
Although DNA is found principally in the nucleus, it is also found in small 
amounts in the mitochondria. Living things reproduce themselves accurately by 
the information provided by the DNA, the molecular form of the gene. The 
structure of this molecule is suited to bearing information in a form that cells can 
duplicate. DNA serves as the genetic material because of its unusual 
macromolecular structure and property. It is specific by being replicas of itself, 
carries linear information and can also mutate. In every human cell, there is over 
one and a half meter of DNA implying that it must be super coiled to occupy the 
small space available to it. According to Watson and Crick (1953), the model of 
DNA (Figure 2) has the following characteristics: 
a. It consists of two polydeoxyribonucleotide chains, strands or polymers 

that are twisted around each other in a double helix with each chain made 
up of 3’-5’ phosphodiester linkages in linear array. 

b. The chains are held together by inter chain binding forces – hydrophobic 
bonds providing general interaction and weak hydrogen bonds between 
specific bases providing specificity of interaction. 

c. Each DNA strand is composed of many repeated units called nucleotides 
and the components are deoxyribose, a sugar, phosphate groups and the 
nitrogenous bases, which are cyclic compounds containing C and N. 

d. DNA consists of two bases, purines (adenine and guanine) and 
pyrimidines (cytosine and thymine) that are planar molecules.  

e. The main building block is deoxyribose with attached purine or 
pyrimidine and these units are polymerized through phosphate groups to 
form long chains.   
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f. When nucleotides join, the sugar and phosphate form the backbone with 
the nitrogenous bases hanging from the deoxyribose. 

g. The nucleotide chain is linear and un-branched.  
h. The chain may have millions of nucleotides with no chemical restriction 

on the sequence. 
i. The two DNA strands run in opposite directions and are anti-parallel with 

the terminal phosphate group at opposite ends of the double helix. 
j. The strands are right-handed helices with each being complimentary to 

one another leading to mechanism of replication. 
k. There is the possibility for a large number of sequences of purines and 

pyrimidines.   
 

  
Figure 1: Schematic representation of a double strand DNA molecule. 
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The base pairs (A=T, C=G) or nucleotides carry the genetic 
specifications or genetic information as to what an organism is and how it 
develops. The number of these base pairs that make up a functional unit of 
genetic specification, the gene, varies according to the type of gene and 
organism under consideration. The DNA provides the cell with the blue print for 
the synthesis of proteins that determine what an individual is and accounts for 
variations or spices within and between individuals.  

Although the DNA molecule carries all the heritable information, 
genes, it is not the entire length of the DNA that is heritable (genic) as most 
genes (exons) are interrupted by segments of DNA (introns) that are not part of 
the gene as such (Figure 2). 
Gene 1       Gene 2 

 

                Intron               Intergenic        Intron        Intron 

    Region 

Figure 2: Genomic DNA Structure. 
 
The size or length of a gene is now measurable in base pairs, bp, based 

on the number or pairs of the bases it carries. The size of a gene depends on the 
type of gene under consideration and also varies with the organism in which it is 
found. The number of genes or spices present in an individual organism also varies 
markedly. Single celled prokaryotes and eukaryotes typically have a few thousand 
genes and are thus endowed with much fewer spices than the higher more complex 
organisms. Evolution of multicellularity appears to have been accomplished by 
several fold increases in gene or spice number, though not in direct proportion. 
However the more complex the organism is, the more the alternative splicing 
generating a larger number of protein products. For example, Eischerichia coli has 
4,300 genes, Saccharomyces cereviseae has 6,000 and Drosophila melanogaster 
has 13,600, Caenorhabitis elegans has 19,000, poultry 100, 000 and as reported 
recently man has about 35 000 genes. However because of evolution, different 
species share similar sequences and most of these sequences that are shared 
represent genes.  

  
 GENETICS AS A MEANS TO BETTER LIFE 

Ever before the basis of genetics was fully understood, attempts have 
been made to apply the knowledge to various aspects of human existence and 
life. While classical animal breeding has depended essentially on the application 
of genetics towards improving various classes of livestock, over the last two 
decades or so, much effort has been spent on developing techniques for exerting 
control over the genes or spices that have been discovered. The most 

Exon Exon Exon Exon Exon 
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dramatic of the discoveries and applications has been in genetic engineering. It 
is this branch of genetics that has completely elucidated the origin of differences 
or spices in living organisms and biotechnology has in a very short time become 
one of the most exciting fields of science. Its value is that it provides tools that 
can be applied to various economic sectors such as the production of food crops, 
livestock husbandry and animal health, pharmaceutical and chemical industries, 
conversion of biomass into agricultural and industrial by-products, pollution 
control, environmental sanitation etc.  Indeed, attempts to unravel the mystery of 
life or spices in living organisms have been on for long. However, more 
recently, genetic engineering has been employed in various areas of human life. 
These include: 

�  Production of genetically modified products 
�  Transgenic animals (Fig. 3) 
�  Gene transfer 
�  DNA microinjection 
�  Cloning- DNA cloning, Gene cloning, Animal cloning (Fig. 4) 
�  Stem cell research 
�  Embryo transplantation 
�  Sex determination.  
�  Production of vaccines and hormones 
�  Development of genetic maps 
�  Construction of genetic linkage maps 
�  Reverse genetics 
�  Chromosome walking 
�  DNA diagnosis of diseases using RFLP (Figs. 5 &6) 
�  Gene therapy 
�  Gene characterization (Fig. 7) 
�  DNA fingerprinting (Figure 8) 
�  Growth and cloning of stem cells to cure diseases such as cancer, 

diabetes, Parkinson’s, Alzheimer’s, heart disease, sickle cell or for 
cell based therapies through organ and tissue regrowth. 

�  Etc  
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Figure 3: Production of transgenic super rat 
 
 

 
 
Figure 4: Cloned foal, Prometea, from skin cell of an adult mare. 
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Figure 5: RFLP diagnosis of sickle cell anemia 
 
 

 
Figure 6: DNA Diagnosis of Chronic Myelogenous Leukemia 
 

Figure 7: Consed view of the variant nucleotides in the aligned genomic 
DNA sequences showing individual chicken genotypes. 
Heterozygous individuals at position 64 in the alignment show a C-T 
polymorphism. 
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Figure 8: Use of single-locus probe in a criminal case. 

 
E (Vs) = rape victim, S1 &S2 = two friends accused of the rape, A, B &D = 
other accused. A cocktail of single locus probes showed an exact match between 
DNA fingerprint of semen obtained from the victim and DNA fingerprint from 
blood of sample of S2. 
 

THE WORLD OF UNDERUTILIZED SPICES 
Spices in living organisms have been created by genetic mechanisms in 

combination with natural selective forces of the environment. We are all familiar 
with the Darwinian theory of survival of the fittest in which the most adaptive 
organisms are known to survive and reproduce in the environment in which they 
find themselves. Mr. Vice Chancellor, Sir, certainly God has spiced our world 
with a variety of animals, birds, plants, microorganisms and even people. Thus 
these different organisms can themselves be considered as spices. That we need 
to explore local mammalian and avian resources to supplement the ever-
increasing demand for animal protein in a developing country like ours needs no 
emphasis.  These are huge genetic resources meant for our enjoyment, progress, 
daily survival and livelihood.  However we have utilized only very little out of 
the array of the spices God has endowed us with. The third world is blessed with 
a lot of human and natural resources that are begging for utilization and tapping. 
In most of our environments, there are many animals and plants that can make 
our existence on this terrestrial ball much better and perhaps longer. The number 
of animals in the wild that can be used as food by man is quite huge. In Nigeria 
for instance, bush meat used to contribute much to the protein intake of the rural 
dwellers. However, with industrialization, a high percentage of the natural 
habitats of these animals have been and are being destroyed. In fact, most of 
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them are on the verge of extinction! It is therefore important to study and 
conserve these resources. While some countries have domesticated some avian 
and small wild mammals, we seem to have done so little in this direction in 
Nigeria. We have always remained avid consumers of all types of imported 
finished products and seem contented with whatever we are able to import. 

  Despite the abundance of wildlife species that includes mammals, 
birds and reptiles in Africa, the only wildlife species that are under domestic 
conditions in Africa are the ostrich, camel and ass, none of which is a supplier of 
meat. Although attempts have been made to domesticate other species such as 
the African elephant, eland, Oryx, impala, kob and gazelle, not much success 
has been achieved in making them meat producers. Guinea fowl represents one 
of the lesser-exploited and underutilized spices, not only in Nigeria but also all 
over Africa (Ayorinde, 1986, Ayorinde and Okaeme, 1983) and this have been 
my research specimen for about 20 years now. 
 
  MY UNENDING RESEARCH JOURNEY 

My research journey started in April1983 when I was employed as a 
Research Officer II in the Wildlife and Range Division of the then Kainji Lake 
Research Institute, New Bussa, Kwara State. I was appointed the Officer in 
charge of guinea fowl domestication and production. As a young researcher, I 
was tempted to start my research on guinea fowl nutrition, a more familiar, 
easier and promising field, more so since my M. Sc. project was in Nutrition and 
was just beginning my Ph. D. research on turkey nutrition at the University of 
Ibadan. However, it appeared I have been destined to be a breeder right from the 
beginning without my realizing it. I was challenged by the then Director of the 
Institute, Dr. J. S. O. Ayeni, who told me “Young man, you should make a mark 
for yourself by doing something new. Although you could get your Ph. D. easily 
and early in the field of Nutrition, I advise you to go into a more tasking and less 
rewarding area, genetics and breeding of the guinea fowl, which is a virgin area 
begging for the taking.”    

I took up the challenge, wrote a proposal on guinea fowl breeding and 
went back to the University of Ibadan to discuss with my supervisor, Prof. Jacob 
Adebowale Oluyemi. He was pleasantly surprised that I was willing to start 
afresh on guinea fowl breeding and genetics, an area he has done a similar work 
on the local chicken. I was also very fortunate earlier in my undergraduate days 
at the same university to have been taught the rudiments of Animal Breeding 
and Genetics by one of the finest breeders then, an American lady, Dr. Almut 
Dettmers. She it was who singled me out in the class at our 300 level as a 
potential Animal Breeder. She not only encouraged me, but made the key to her 
office as well as her books and journals available for my use, a rare thing in 
those days. This was despite the fact that my undergraduate project was not 
going to be in breeding. Thus with the sound training of a fine breeder (Dr. 
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Almut Dettmers), the support of one of the best Poultry Scientists in Africa 
(Prof. J. A. Oluyemi) and the encouragement of my Director (Dr. J. S. O. 
Ayeni), I set out to work on this neglected bird. It is therefore to these three that 
I owe whatever little achievement or contribution people think I might have 
made in guinea fowl research. 

The first handicap was the birds to work with since there was no ready 
source of day old guinea fowls anywhere in Nigeria and indeed in the whole of 
Africa. The Institute imported about a thousand day old guinea fowls at the cost 
of $6.00 each from Galor Company in France a few months before I was 
employed at the Institute. I was stunned at this huge investment and decided that 
if Galor can take this bird from their natural environment in West Africa to 
France and developed it to the extent that we now have to import it at this 
exorbitant price, then I would love to exploit ways by which the body weight of 
the indigenous guinea fowl in Nigeria can be improved. This I have tried to do 
for almost 20 years now. Another major problem I had was that there was little 
or no information on guinea fowl in Nigeria. The only information available was 
in form of a Guinea Fowl Production pamphlet by AERLS, Zaria, indicating that 
there were five guinea fowl varieties in Nigeria. These were listed as the Pearl 
(Sake), Lavender or Ash (Hurudu), Black (Angulu), White (Faren zabi) and 
White Breasted (Hankaka). I was therefore at a fix as to what variety to work 
with. Realizing the importance of alternative poultry resources especially for 
traditional production systems, I designed an integrated research project to 
evaluate and characterize these indigenous varieties before embarking on the 
genetic improvement of the most promising variety. Much of my research 
efforts have been concentrated on tackling some of the problems militating 
against guinea fowl production in Africa. This work turned out to be the first of 
its kind, not only in Nigeria but the whole of Africa. The Institute became the 
only center for supplying guinea fowl eggs, day old, grower and adult birds as 
well as technical information to farmers, other research institutes and 
universities (Ayorinde, 1989d). However with recent discoveries of more 
efficient research tools especially through genetics engineering it appears the 
journey is just about to start even after twenty years of being on the road. 

 
GUINEA FOWL – A SPICE WITH A LOT OF PROMISE 
Guinea fowl is believed to have evolved from a francolin-like Asiatic 

ancestor (Ghigi, 1905, Sibley and Ahlguist, 1972) but it is believed that the 
evolution, radiation and development to modern forms occurred solely in Africa 
(Cracraft, 1973, Oslon, 1974). Of the five world galliformes, it is only the 
guinea fowl, Numidinae, which is entirely endemic to Africa (Delacour, 1977). 
Guinea fowl has been classified into four genera (Agelastes-Phasiadus, Guttera, 
Acryllium and Numida), six species and 16 subspecies. The major genera of 
guinea fowls can be distinguished by the lateral views of the head, neck and 
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collar region (Figure 10) as well as by the biome they occupy. The Numida is 
the genera of all the helmeted guinea fowls (Figures 11 & 12) found 
ubiquitously distributed throughout the African savanna outside desert, 
Mediterranean and montane areas.  

    

 
Figure 10: Guinea Fowl Taxa in Africa. 

 
There are three main genders of the Numidae family in Africa. These 

are:  
�  Royal guinea fowl that has only some feathers on the nape of the neck and 

has Somalia, Tanganyika and Zanzibar as its habitat. 
�  Crested guinea fowl found in the African tropical forest and  
�  Helmeted guinea fowl, which are those with either blue or red carouncles. It 

is this Numida meleagris (Figures 11 & 12) that has been introduced all 
over the world from West Africa, which is its native origin. This is the 
genus I have worked with. From it the gray, white, lilac, violet, lavender 
and Isabelle varieties have been developed.  

Of the four common subspecies of Numida found in Africa, only two 
have been domesticated. These are the Numida meleagris, indigenous to West 
Africa, and Numida ptalorhrca, which is indigenous to East Africa. There are 
two main guinea fowl subspecies found in Nigeria. The helmeted guinea fowl 
(Fig. 10, M), Numida meleagris galeata Pallas, occur freely throughout the 
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grassland areas spreading from the derived savanna near the forest zone in the 
south to the true savanna into northern guinea savanna vegetation zones. The 
second, the crested guinea fowl, (Fig. 10, I), Guttera edouardi edouardi, is 
restricted in distribution to the forest and derived savanna forest edges (Ayeni, 
1979). The number of free ranging semi-wild guinea fowl kept in captivity in 
Nigeria alone is said to be about 45 million (Akinwumi et al, 1979) with more 
millions still in the wild. It is second to the domestic fowl in terms of number 
and supply of poultry protein in Nigeria. Thus a huge number exists for various 
studies and from which to select for improvement.  

 
IMPORTANCE OF GUINEA FOWL REARING 

Guinea fowl represents a potential source of animal protein that is yet 
to be exploited in Africa, its native home. Guinea fowl rearing is an entirely 
family affair in rural areas of Africa. The women and in most cases assisted by 
children are the main managers of the birds even though men are the major 
owners (Ayanda, 1983, Ayorinde, 1990a, 1995c). Children are more involved 
than adults in locating nests and egg gathering. Although guinea fowl rearing is 
mostly a secondary activity of the peasants, my findings have revealed that it 
represents a reliable and active contributor to the survival of the rural family 
since it has economic, cultural, nutritional and social values in the life of the 
rural dwellers. It thus merits all efforts to improve its performance.  
1) Guinea fowl augments the national egg and meat production and 

improvement of nutritional status by bridging the ever-increasing gap 
between demand and supply of these products. In 1977/78, guinea fowl 
eggs contributed about 53% of total egg consumed in Nigeria. It is a 
common game bird in the savanna and grassland areas of Africa and has for 
long been a substantial supplement of animal protein in the continent. 

2) Based on the low management requirements, especially being good 
scavengers and predators and hardy in nature, guinea fowl has lower 
production cost compared with local chickens. 

3) It is a source of income through occasional sales. 
4) It serves as source of security in case of bad agricultural harvests by 

diversifying the agricultural activities of rural dwellers. 
5) Guinea fowls are commonly exchanged as gifts between friends, families 

and communities (Ayeni and Ayanda, 1982, Ayorinde, 1995c). 
6) Guinea fowl plays an important role in the socio-cultural life of the peasants 

of Africa. They are used for rituals or sacrifices during funerals, birth and 
wedding ceremonies. The white and violet varieties are more commonly 
used (Ayorinde, 1995c, 1999). In Senegal, almost 20% of the eggs produced 
annually end up being used for rituals (Awa, 1992). During the rituals, 
ceremonies and festivals, guinea fowl meat is lavishly served (Amadou, 
1992). In some communities in northern Nigeria and Ghana, guinea fowls 



 18 

are also used as offerings to appease deities (Bouhaire, 1992, Ayorinde, 
1995c). 

7) Some communities belief that since guinea fowls are hardy birds that are 
resistant to most poultry diseases, they are of mystical values and hence 
rearing them around the homestead is believed to be capable of driving 
away bad spirits and pestilences. The blood is also splashed or sprinkled on 
certain deities, objects or gods to appease them over a sick person. 

8) Guinea fowl eggs are sometimes used for magical powers or god 
appeasement. The dried vulturine head or skull is tied around the neck of 
young children with the belief that it can prevent or cure sicknesses or 
demon possession. The feathers, scaly legs and head are sometimes used for 
traditional medicinal purposes. These parts, either singly or in combination, 
are burnt along with other herbs or materials, ground and mixed with oil or 
black soap for the treatment of some ailments (Bouhaire, 1992, Kouami, 
1992, Ayorinde, 1995c). 

9) It integrates easily with other livestock and poultry birds by scavenging or 
foraging around. 

10) There are no social, religious and cultural taboos against consumption of 
guinea fowl meat and egg. 

11) The meat has wider acceptability than most other poultry meat and is 
cherished for its dark bush meat-like colour, and gamey taste, toughness and 
flavour (Ayorinde, 1989a, 1991a,c, 1996). 

12) The egg is regarded as a delicacy and widely believed to enhance virility 
and sexual potency. It is particularly relished for its distinctive flavour and 
taste. 

13) As a result of the thick and hard shell of the egg, it is a common form of 
gambling or betting game. 

14) The eggshell is thick, hard and strong. The egg thus keeps well by having 
longer shelf life and low breakage during transportation unlike eggs of other 
poultry birds. 

15) The bird is useful as watch birds as a result of the loud, penetrating and 
often deafening noise produced when a stranger or visitor is sighted. 

16) Guinea fowl is a source of cultural delight through sport hunting in many 
African countries. In the dry season, scores of hunters troop out on hunting 
expeditions with guns, clubs and hunting dogs. Thousands of guinea fowls 
are cropped annually through this activity alone. In the forest area, the 
crested guinea fowl, Guttera edouardi and Guttera plumifera, are subjects 
of serious hunting because of their bigger sizes and more beautiful and 
attractive colouration than the helmeted guinea fowl. 

17) The bird can be used for controlling pests such as bugs and beetles on farms 
or ranges in place of chemicals. 
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EXTERNAL CHARACTERIZATION  

 
My first research efforts were at evaluating variations in the external 

characteristics, growth, carcass and reproductive performance of the indigenous 
gray-breasted helmeted guinea fowls found in Nigeria. Although earlier 
publications stated that there were five different varieties of the helmeted guinea 
fowl in Nigeria based on plumage colour (Ogundipe, 1976, 1983), my breeding 
works revealed that there are actually only four distinct varieties of the 
domesticated helmeted guinea fowl in Nigeria (Figures 11-14). I discovered that 
the white-breasted guinea fowl is actually not a variety per se since it does not 
breed true and segregates to other colours when mated inter se.   

 

 
Figure 11: Ash (Lavender) Guinea Fowl 

 

 
Figure 12: Black Guinea Fowl 
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Figure 13: Pearl Guinea Fowl                   Figure 14: White Guinea Fowl 

 
While in some birds certain shapes, colours and sizes of feathers vary 

with sex as a result of gonadal hormones, there is no striking plumage 
dimorphism in the guinea fowl. The feathers of the tail, retrices, are usually 10 
in most birds but they are 14 in the guinea fowl (Ayorinde, 1999). The number 
of flight feathers on the wings ranges from 18 to 26 making the guinea fowl a 
powerful flier. Although guinea fowl is essentially a terrestrial bird, its 
characteristic compact sleek body shape confers on it a feature suited for fast 
running as well as powerful and rapid flight required to escape predators. The 
wing is short, thinly fleshed but strong. Feathers do not cover the body of the 
guinea fowl uniformly and the head (Figure 10), neck and shank lack feathers. 
The body of the guinea fowl is covered with a skin that has very little adipose 
fat. Except for the areas lacking feathers, the body of the guinea fowl is fairly 
uniformly coloured. The skin of the White variety is light yellow to white 
depending on the amount of xanthophylls consumed while the skin of the other 
varieties is either gray or black due to a high melanin concentration. 

The head of the helmeted guinea fowl is devoid of feathers and the 
shape is slightly triangular or trapezoidal (Figures 15A &B). It is larger and 
coarser in the males than females and can be used to distinguish sexes 
(Ayorinde, 1987d, 1989c). The most prominent feature of the head of both male 
and female helmeted guinea fowl is the median, caudal-dorsal bony process or 
helmet of the frontal bones. The helmet is slightly longer (3.7 vs. 3.2 cm) and 
wider (2.2 vs. 2.0 cm) in the males than the females. Although the size and 
shape of the head, helmet and wattle (3.1 vs. 2.5 cm) can be used to distinguish 
sexes within a flock by a trained person, there is need to pursue vigorously the 
search for morphological features for sexual differentiation. One other peculiar 
characteristic of the guinea fowl is the absence of feathers on about a third of the 
neck. The proximal one third of the neck is covered by whitish bluish skin 
dotted with scanty long filoplumes.  The remaining two thirds is covered by 
short filoplumes and down feathers. 
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Figure 15a: Head region of a helmeted                    Figure 15b: Helmet on the guinea fowl skull.    
Guinea fowl                          

  
GUINEA FOWL MANAGEMENT  

Despite its abundance, potential and popularity, guinea fowl has 
remained unimproved either as a meat or egg laying bird in Africa (Ayorinde 
and Okaeme, 1984, Ayorinde, 1986, 1988, 1990a. Its keeping is predominantly 
limited to the rural area by the marginal farmers, nomadic cattle rearers and 
other vulnerable groups as a small-scale poultry enterprise. Commercial guinea 
fowl production is non-existent in most parts of Africa except of recent in some 
francophone countries. It is essentially of backyard form and the traditional 
system of production is used. Guinea fowl production is generally subsistence 
and considered a secondary activity. The birds are kept in small flocks of 3 to 
100 together with other birds and animals such as local fowl, duck, turkey, 
geese, water fowl, pigeon, cattle, sheep and goat as well as crop production 
(Ayorinde, 1988, 1990a, 1999).  

Guinea fowls have been successfully raised under all existing systems 
used for raising chickens. Guinea fowls are generally raised on the free-range 
system and they survive as scavengers.  Guinea fowl production systems range 
from traditional to modern and from extensive to intensive. Guinea fowls are 
good foragers, able to survive and thrive under various agro-climatic conditions. 
They also have the unique ability of being resistant to a number of poultry 
diseases thereby reducing health care expenses. This has made the extensive 
system to be the major husbandry system for rearing guinea fowl. The system is 
known to result in higher and better meat and egg quality, colour and taste. 
Reasons for the extensive system are mainly economic as the birds receive little 
or no attention in terms of feeding, medication, housing etc (Ayorinde, 1990a). 
Generally, the input needs in this system are low and the returns encouraging 
due to the hardy nature of the birds (Ayorinde and Okaeme, 1984, Okaeme et al, 
1986, Ayorinde, 1988). The major success in raising guinea fowls almost wholly 
by the extensive system is principally because they are very good foragers 
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surviving excellently around the homestead feeding on a variety of insects, 
worms, grasses, leaves, roots and seeds in addition to the supplementary grains 
given to the birds once or twice daily. The major problem of this system, apart 
from the difficulty of catching them, is that since the birds are feral, they get 
easily abducted by neighbour’s flocks or by the wild ones and thus revert easily 
to wild state.     

Keeping the guinea fowls under semi-intensive system has been shown 
to result in better performance than on the extensive system. This method 
involved combining the extensive free range feeding with supplementary 
compounded ration (Ayorinde, 1986, 1988, Ayorinde and Ayeni, 1986, Okaeme 
et al, 1986). For the semi intensively raised stocks, a diet containing 19.7% CP, 
2972 Kcal/Kg, 2.48% Ca and 0.4% available phosphorous was found to be 
adequate for the adult. Allowing the birds access to runs or yards planted with 
stylo and millet or short variety of guinea corn that they can harvest when 
matured is also recommended (Okaeme et al, 1986).  

Intensive rearing of guinea fowl, like is done for chickens, can be on 
the deep litter or in battery cages. Keeping layers in cages resulted in higher egg 
number than on the deep litter. Ayorinde and Ayeni (1987a) reported that raising 
guinea fowls in battery cages is also more advantageous than on the deep litter 
in that it resulted in higher body weight gain, feed efficiency, lower mortality 
and higher weight. The possibility of integrating guinea fowl into fish 
production system (Ita et al, 1986) has also been exploited by keeping the 
guinea hens in battery cages in a poultry house constructed over a fishpond. The 
faecal dropping of the guinea fowls was used to fertilize the pond that was 
stocked with different fish species. This resulted in faster growth and better 
cropping of the fishes. 

 Although adult guinea fowls are strong and hardy, young guinea fowls 
are fragile, shy, timid and nervous and thus require special care and handling. If 
care is not taken, keet mortality, especially during the first two weeks following 
hatching, can be high (Okaeme et al, 1986, Ayorinde, 1988). Adequate warmth 
and ventilation are required and disturbances and visits should be minimal. The 
corners of the brooder room should be rounded off to avoid piling up and boards 
can be used as guards during the first two weeks to ensure that keets receive 
adequate warmth and do not wander away from the feeding and drinking points. 
A starting temperature of 35 to 40OC that is decreased by about 2OC every week 
was found adequate (Okaeme et al, 1986, Ayorinde, 1988). Heat can be supplied 
using electric bulbs, coal pots or kerosene stoves and lanterns. 

Stocking rates of 0.05 – 0.06 m2 on the floor and 0.048 m2 in battery 
brooders per bird were considered adequate to 12 weeks of age (Okaeme et al, 
1986, Ayorinde and Ayeni, 1987a, Ayorinde, 1988). This is at a rate of 10 to 20 
birds per m2 on the deep litter and 20 to 25 per m2 in battery cages. However, 
having more than 16 birds per m2 was observed to result in poor growth rate, 
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poor feed efficiency, high losses from birds struggling for feeding or drinking 
spaces or by suffocation through piling up especially at night or when disturbed. 
Older birds can be stocked at the rate of 6 - 8 birds per m2. 

The day old keet is covered with the fluffy hair-like feathers but in two 
to three weeks the primary and secondary feathers emerge and the birds can fly 
short distances (Ayorinde, 1999). Therefore after about four weeks of age, 
perches could be provided at the rate of 1.5-3.0 cm per young bird and 10-15 cm 
per adult bird (Ayorinde, 1988). Flightiness is preventable by monthly clipping 
of the flight feathers. However, a more permanent solution through pinioning 
was reported by Ayorinde (1987d). This was done by cutting off the last portion 
of one wing at the last joint usually on one wing before two weeks of age for 
bids raised intensively only.      
  

BODY WEIGHT 
Growth of the local unimproved guinea fowl is generally slow and the 

free ranging guinea fowl is only slightly larger than the scavenging local 
chicken. It is however more attractive and economical to keep and commands 
more premium than the local chicken. All the same, since the birds are 
unimproved, live weight gain is not as rapid as in improved meat and egg 
chickens. The body weight was improved when the local unimproved guinea 
fowl was raised in battery cages (Ayorinde and Ayeni, 1987a). For instance, 
body weight at 20 weeks was 849g on the deep litter and 1036g in battery cages 
while daily weight gains to 20 weeks of age were 7.51g (cage) and 5.58g (floor). 
Male guinea fowls were also observed to grow faster and had bigger body sizes 
than the females (Ayorinde, 1990b. 1991a). 

In the wild, adult body sizes average 980g but captured stocks 
performed slightly better (Ayorinde and Okaeme, 1984). On the free range, 
weights of guinea fowl keets on the extensive system averaged 470g at 12 
weeks, 800-1200g at eight months while adult birds weighed 1000- 1500g 
(Ayorinde, 1999). Semi domesticated stocks managed semi-intensively attained 
body weights of 520g at 12 weeks and adult body weights of 1000-1270g. 
Growth rate was more rapid in the intensively reared local and improved guinea 
fowl than the free ranging stocks. Daily weight gain ranged from 6 to 8g under 
intensive management. The slow growth rate was partly on account of the small 
hatch weight (Ayorinde 1987a). Body weight of the improved imported stocks 
was found to be encouraging (Table 4).  Growth rate and body weights were 
similar in the four local varieties suggesting similarity in the gene or spice 
responsible for growth in these four varieties. However, the variations noted at 
different ages indicate the possibility of genetically improving body weight of 
the local guinea fowl through selection. Table 4 indicated that with selection, the 
frequency of the desirable spices, genes, for growth increased and was 
manifested by the improvement in the body weight of the selected stocks.   
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Table 4: Body weight (g) of intensively raised guinea fowls 
Age (wks.) Unselected Selected a Imported b Cross c 
0  16.9-23.9 28.60  32.3  28.7 
12  538  775  1282  - 
28  979  1296  1556  - 
52  1175  1406  1800  1507 
a = local guinea fowls selected for body weight over three generations 
b = Pollastra guinea fowl imported from Galor France 
c = Pollastra x local selected guinea fowl 
Sources: Ayorinde et al, 1988, Ayorinde and Oluyemi, 1991, Ayorinde 1991b, 
1995a, 1996. 

 
The newly hatched keet weighed 25-32g and hatch weight was affected 

by size of the eggs incubated (Ayorinde et al, 1994) but was similar in the four 
varieties (Ayorinde et al, 1988). Significant difference in weight occurred in 
body weights of keets hatched from eggs classified as large (>40g), medium (30 
to 40g) and small (<30g). Keets from large and medium eggs differed 
significantly in weight to 28 days of age only while keets from small eggs never 
recovered from this initial set back. It was therefore concluded that eggs 
weighing less than 30g should not be incubated, as pullets hatched from such 
eggs may not attain sufficient body weight threshold required for early onset of 
lay.  
 
  CARCASS CHARACTERISTICS 

Compared with other poultry species, the meat production ability of the 
guinea fowl is favourable. The meat is more preferred on account of its dark 
gamey taste and colour. Guinea fowl is a low cost meat resource with carcass 
yield of 68 to 89 percent (Ayorinde, 1989a, 1991a), which is slightly higher than 
that of the domestic fowl broiler. The yield is affected by age as at 16, 20, 24 
and 52 weeks of age, dressing percentages of the local unimproved guinea fowl 
averaged 68, 71, 74 and 71 percent, respectively, but was similar in the four 
varieties (Ayorinde and Ayeni, 1987a, Ayorinde et al, 1989). Most of the meat 
is found on the breast (37%), thigh (17%) and drumstick (13%). When raised in 
battery cages (Ayorinde and Ayeni, 1987a), dressing percentage was higher 
(81.5%) at various ages than when raised on the deep litter (79.4%).  Meat to 
bone ratio is high in the guinea fowl ranging from 1.8 to 4.4 and compares 
favourably with that of the domestic fowl (Ayorinde, 1991a). The chemical 
composition of the carcass of the intensively raised guinea fowl at different ages 
(Table 5) shows that guinea fowl meat is quite nutritive. The carcass fat and 
cholesterol levels are lower than in chickens but other nutrients especially 
protein, minerals and some vitamins are higher (Ayorinde, 1989a, 1991a). 
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Table 5: Composition of fresh guinea fowl meat. 

Component    Content (%) 
Water    65.9-71.8 
Crude protein   32.2-35.8 
Fat    3.7-5.4 
Ash    4.9-6.5 
Calcium    0.51-0.94 
Magnesium   0.54-0.68 
Sodium    0.26-0.40 
Phosphorous   0.05-0.07 
Iron    10.5-116 (mg kg-1) 

 
  REPRODUCTIVE PERFORMANCE  

The urinary and genital systems of the guinea fowl are similar to those 
of the domestic fowl. However the ductus deferens is not as serpentine as in the 
Gallus because it appears to be nearly straight and the intromission or 
copulatory organ is small and pointed (Ayorinde, 1999).  The testes of the 
guinea fowl weigh only about 1.9g representing only 0.13% of the body weight. 
This is much lower compared with the domestic fowl where the testes weigh 
between 14 and 33g and constitute about 1% of the body weight. On account of 
this, the guinea cock that is virtually monogamous, especially in the wild 
(Ayorinde et al, 1984, Ayorinde, 1987d) cannot be expected to mate 
indiscriminately and frequently as the male domestic fowl that is polygamous. 
The epididymal region of the guinea fowl is structurally similar to that of other 
birds but it is smaller than that of the domestic fowl of comparable or even 
smaller size and the ductus deferens is less conspicuous than that of an active 
male domestic fowl. It would appear therefore that the reproductive apparatus of 
the guinea fowl is structurally less efficient than that of the domestic fowl.  

Guinea fowl is a seasonal breeder laying eggs only during the rainy 
season (Ayorinde and Okaeme, 1984, Ayorinde and Ayeni, 1986, Ayorinde et 
al, 1989, Ayorinde, 1990a).  Histological and behavioural studies of the guinea 
fowl suggest that rainfall could directly or indirectly control breeding attributes. 
Semen volume is on the average 0.043ml (Ayorinde, 1989b). It is low (0.03) at 
the beginning of the breeding season (April), reaches a peak of 0.06ml in July 
and decreases to about 0.02ml in October. During the dry season, semen 
production ceases totally. Mean semen concentration is 3.6 x 10 9 ml–1. It is 2.8 
x 10 9 ml –1 in April and reaches a peak of 8.8 x 10 9 ml-1 in August. In October 
semen concentration is about 3.3 x 10 9 ml-1. Sperm motility varies from 67 to 
77 percent and is highest in August. Thus the period of low relative humidity, 
low rainfall and high temperature corresponds with the period of low semen 
volume, poor percent motility and low sperm concentration with a consequent 
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reduction in fertility. These factors coupled with poor nutrition are partly 
responsible for poor reproductive performance of the guinea fowl. 

The ovary of the guinea fowl is also much smaller than that of the 
domestic fowl and ranges in size from 18 to 35g compared with 40 to 60g in the 
chicken. The uterus and magnum are also quite small. Since the magnum is 
positively related to egg size and egg laying capacity this might be responsible 
for the lower efficiency of egg production in the guinea fowl. However the 
guinea fowl has proportionately larger uterine size that is probably responsible 
for the thick, hard and well-formed calcareous shell of the guinea fowl egg. 
    

HATCHING OF KEETS  
The average incubation period of guinea fowl egg is 28 days with a 

range of 25 to 30 days (Ayorinde, 1989b). Eggs collected from the wild or those 
purchased from the open market normally have low hatchability as a result of 
breakage, spoilage, poor storage and handling conditions. Guinea fowl eggs 
meant for incubation should be clean and free from cracks. Guinea fowl eggs 
with visibly porous shell or those with abnormal shape often fail to hatch 
(Ayorinde, 1999). Although the size of the guinea fowl egg is small, eggs with 
weights lower than 30g do not hatch well (Ayorinde, 1988, 1999). Guinea fowl 
egg has a larger surface area than the chicken egg (Ayorinde, 1987a & b) and 
hence higher weight losses occur during storage as a result of loss of water and 
gases through the shell pores). It was therefore recommended that despite the 
thick and strong eggshell, guinea fowl eggs meant for incubation should not be 
stored for more than two weeks (Table 6). Longer than one week of storage was 
observed to result in reduced hatchability and higher dead-in-shell embryos. 
Hatchability declined from 83% for freshly laid eggs to 57% after seven days 
and 29% after 14 days of storage. In determining the optimum storage 
conditions, Ayorinde (1987a, 1988) recommended storage of eggs broad end up 
in a cool well-aerated room. It was observed that holding eggs in an air-
conditioned room reduced the decrease in hatchability by as much as 20%  
compared with holding eggs at room temperature. However, on the average, 
there is approximately 4% decrease in hatchability with each day of egg storage 
after lay. 
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Table 6: Percentage hatchability of guinea fowl eggs as affected by storage, 
position, duration and holding room. 

           Duration (days) 
  7  14  21 Mean 

Position  Room 
Beu  AR 77.85  53.27  8.33   
  OR 61.04  28.64  0.0  
        38.19 
Neu  AR 51.65  28.27  0.0 
  OR 29.21  9.7  0.0  
        19.81 
Sw  AR 70.23  36.63  6.38 
  OR 49.70  16.46  0.0  
        29.90 
Mean   56.61  28.83  2.45 
Beu = broad end up, Neu = narrow end up, Sw = sideways, AR = air conditioned 
room, OR  = ordinary holding room. 

 
Guinea fowl eggs can be incubated artificially using either standard 

commercial incubators or small table incubators that use kerosene or electricity. 
Due to the small size, guinea fowl eggs should be well padded with cotton wool 
or soft dry paper in the setter. The incubation conditions are: 37.7oC and relative 
humidity of 55 - 60% during the first 24 days and 36.5oC and relative humidity 
of 98% during the last five days (Ayorinde, 1987b &1989b). Candling is done 
on the 9th day for infertile eggs and on the 25th day for dead germs. Poor 
hatchability can result from prolonged or frequent power outage, poor 
ventilation, poor humidity and from eggs obtained from layers fed diets deficient 
in minerals, especially calcium, phosphorous and manganese.     

For the backyard guinea fowl keeper, the guinea hen or more 
commonly the chicken hen, is allowed to sit on 10 to 15 eggs depending on her 
size and ability to cover the eggs effectively with her wings (Ayorinde, 1988, 
1990a). When the hen is used, she is either allowed to sit on guinea fowl eggs 
alone or chicken eggs are introduced about seven days later so that the chicks 
which hatch out with the keets will teach and guide the latter scavenging 
abilities and survival instincts on the range (Ayorinde, 1988, 1999). A non-
conventional method among rural farmers is to incubate the eggs right inside 
sacs or containers of millet or cottonseed grains. This is usually a palliative 
method especially when the mother hen dies while sitting on the eggs. 

During incubation, Ayorinde et al (1994) reported that a greater loss in 
weight occurs during incubation compared with chicken eggs (Table 7). They 
attributed the low hatchability of guinea fowl eggs to be a consequence of the 
high loss in weight since eggs that loose weight rapidly, usually have low 
hatchability. The same authors reported that the most rapid growth of the 
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embryo is during the last eight days of incubation when the increase accounts 
for almost 63 % of the size of the hatched keet. They reported that the yolk 
changed in weight more rapidly than the albumen as it supplies nutrients to the 
developing embryo. Little or no change occurred in the membrane and shell 
weights.       
 
Table 7: Loss in egg weight and embryo weight during incubation. 
Day    a    b    c    d 
4 2.05  0.02  0.05  0.89 
8 2.61  0.62  1.60  0.47 
12 3.79  2.00  5.19  0.39 
16 5.10  8.38  22.63  0.21 
20 7.75  10.53  27.71  0.35 
24 7.85  16.89  45.32  0.38 
28 8.82  28.49  72.42  0.65 
a: Loss in weight (g), b: weight of embryo, (g), c:  embryos as percentage egg weight, d:  
egg:embryo wt Correlation 
Source: Ayorinde et al, 1994. 
 
   EGG PRODUCTION 

 Wild guinea fowls commence egg laying at the age of 9 to 12 months 
(Ayorinde and Okaeme, 1984) with each hen laying 12 to 20 eggs per breeding 
season. On the range, guinea fowls come into lay at about 10 months of age 
(Ayorinde, 1990a). Eggs are laid in well-concealed nests and more than one hen 
normally use a single nest. Broodiness is delayed by removing eggs from nests 
leaving only one or two. By this method, egg production can be increased to 
between 60 and 80 instead of 15. Under improved intensive management that 
involves feeding of balanced diets, local guinea fowls come into lay between the 
ages of 25 and 36 weeks (Ayorinde and Okaeme, 1984, Ayorinde, 1987a, 
Ayorinde and Ayeni, 1987b, Ayorinde, 1995b).  Hens kept in battery cages 
came into lay earlier and laid more eggs than those kept on the deep litter 
(Ayorinde, 1996, Ayorinde et al, 1989). On the deep litter, annual egg number 
varied from 40 to 120 per season while caged birds laid 45 to 135 eggs 
(Ayorinde, 1987a, Ayorinde and Ayeni, 1987b).  The exotic guinea fowl came 
into lay at about 24 to 28 weeks of age, those kept on the floor laid 80 to 200 
eggs over an eight-month period while caged stocks laid on the average 157 
eggs (Ayorinde, 1995b, Ayorinde et al, 1984).  
   Ayorinde (1995a) reported that a physiological body weight threshold 
following attainment of minimum age is necessary for initiating egg production 
in the guinea fowl. Although body weight at first egg varies considerably 
(Ayorinde, 1995b), mean live weights at onset of lay were reported to be 1393 g 
and 1056 g for the exotic and local pearl guinea fowls respectively. The age at 
onset of lay was also affected by the month of the year in which pullets are 
hatched (Ayorinde and Oke, 1999, unpublished). Pullets hatched in July, August 
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and September of the same year commenced laying at 259, 236 and 222 days of 
age, respectively. Although egg laying is strictly seasonal in the wild guinea 
fowl, intensively kept stocks laid egg over a period of 10 months (Ayorinde et 
al, 1989). However the greatest percentage, 90 to 95%, was laid during the rainy 
months of April to October. Records indicated that the local and exotic guinea 
fowls could be kept for periods ranging from two to seven years (Ayorinde et al, 
1989, Ayorinde, 1999). 
 In commercial poultry egg production, efficiency is ensured by 
periodically removing unproductive layers through usage of some culling 
criteria such as changes in certain body parts. There is no such information for 
the guinea fowl. Ayorinde (1987c) reported on the differences in the anatomical 
features of guinea fowls when in or out of lay. It was observed that unlike in the 
domestic fowl where several body points can be used for culling, there were 
only three reliable indices for culling guinea hens. These were the size, shape 
and texture of the vent and distances between pelvic and keel bones (r=0.57) and 
between the pelvic bones (r=0.69). Vents of laying guinea hens are soft, moist 
and large, and had yellowish underlying fat deposit. The non-laying hens have 
dry, harder, sunken, narrow and gray coloured vent with little fat deposit. The 
distance between the pelvic bones varied from 3.67 and 4.71cm in laying birds 
and 2.75 to 4.69cm in non-laying birds. Distance between the pelvic and keel 
bones was 6.3 –7.51cm and 4.57 – 6.56cm in laying and non-laying birds, 
respectively.   
   GUINEA FOWL EGG 

The guinea fowl egg has a distinctive pyriform shape but it is pointed at 
one end and rounded at the other. The average length of the egg is 4.78cm and 
the diameter is 3.80 cm (Ayorinde, 1987c). The average surface area of the 
guinea fowl egg is 52cm2 with an area: weight ratio of 1.37. The shell is usually 
of varying shades of brown and white shelled eggs are not common. Local 
guinea fowl egg weighs between34 and 45g (Ayorinde, 1987c) and is only about 
60 to 70 percent of the weight of the chicken egg. Egg weight in the first year 
usually starts at about 28g, increases to an average of 39g by the end of the first 
breeding season and improves slightly further in the second and third breeding 
seasons (Ayorinde et al, 1989). Guinea fowls kept in cages laid smaller eggs 
compared to free ranging hens or those on the deep litter (Ayorinde and Ayeni, 
1983). Slight differences also existed in egg weights of the four varieties; Ash 
(37.2g), Black (36.8g), Pearl (37.8g) and White (36.4g) (Ayorinde et al, 1989).  
The exotic guinea fowls laid bigger eggs (39.6 vs. 37.2g) than the local 
(Ayorinde et al, 1987). 

The guinea fowl egg is thicker, 0.44 to 0.62mm, denser and five times 
stronger than the chicken egg and indeed than eggs of other poultry birds. The 
much larger amount of shell organic matter and stronger shell of the guinea fowl 
egg may be necessary to cope with the inclement conditions in the wild 
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(Ayorinde, 1999). The thick shell also means that the guinea fowl egg is not as 
delicate to transport and has longer shelf life and better keeping quality than 
other avian eggs. It is thus ideal for use in the rural areas even under poor 
storage conditions.  On a unit basis, guinea fowl egg has a larger surface area 
than the chicken egg and water loss is lesser in guinea fowl egg. Observations 
on guinea fowl and chicken eggs stored at room temperature for a period of 28 
days revealed that the yolk and albumen of the guinea fowl egg retained their 
qualities better and longer than the chicken egg (Ayorinde, 1999). For instance, 
it was discovered that guinea fowl eggs can be stored for as long as three months 
at room temperature or for 18 days at 37.5 0C and relative humidity of 55 to 60 
percent (eggs incubated in setter till candled for dead germs) without any 
deterioration in organoleptic and nutritional properties. Thus marketing of 
guinea fowl eggs in rural areas where there are no means of cold storage is 
enhanced. 

The physical and chemical attributes of the guinea fowl egg (Table 8) 
compared with the chicken egg indicated better quality in the guinea fowl egg. 
The guinea fowl egg is composed of proportionately more yolk and less 
albumen than its chicken counterpart. Internally, guinea fowl egg has better 
qualities than the chicken egg. The chemical composition indicates higher 
protein, mineral and fat than chicken egg. Generally speaking, guinea fowl egg 
is well liked and preferred for its distinctive flavour and taste that a lot of people 
claim to be lacking in the chicken egg.  
 

Table 8: Comparison of guinea fowl and chicken eggs  

Parameter    Guinea fowl  Chicken 
Egg weight, g   39.6   57.9 
Shell, g, (%)   7.2 (18.4)   6.3 (10.7) 
Yolk, g, (%)   12.2 (31)   17.2 (28.2) 
Albumen, g, (%)   20.3 (51.3)   37.4 (61.5) 
Shell thickness, mm   0.47   0.45 
Albumen height, mm   6.8   7.9 
Haugh Unit   89.2   88.3 
Surface area   51.5   69.2 
Area/Weight   1.37   1.22 
Water, %    77.3   71.3 
Ash,  %    5.9   6.2 
Crude protein, %   54.1   45.9 
Ether extract, %   8.2   10.9 
Cholesterol, mg/100ml egg yolk)  75.9   62.8 
Ca, %    0.28   0.21 
P, %    0.03   0.04 
K, %    0.34   0.28 
Na, %    0.38   0.11 
Mg, g    0.05   0.03 
Fe, ppm    7.8   3.32 
Source: Ayorinde, 1987b 
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  FERTILITY AND HATCHABILITY 

Guinea fowls in the wild are essentially territorial, monogamous and 
seasonal in their reproductive habits. Fertility and hatchability of all eggs laid 
are serious problems in guinea fowl production. Both traits are low at the 
beginning of the breeding season (Ayorinde and Okaeme, 1984, Ayorinde and 
Ayeni, 1986, Ayorinde et al, 1989) but reach their peak about three months 
later. Thereafter they decrease as the gonads undergo regression towards the end 
of the breeding season. Low fertility, poor hatchability and occurrence of dead-
in-shell embryos were reported to be affected by nutrition especially manganese 
level of the diet, season, sex ratio, period after insemination, age, variety and 
method of insemination (Ayorinde and Ayeni, 1986, Ayorinde et al, 1987, 
Ayorinde et al, 1989, Ayorinde, 1987a &b, 1989a, 1990a, 1995b). Although a 
mating ratio of one male to four or five females gave satisfactory result, a much 
higher fertility was obtained when there were only two females to a male. 
Following withdrawal of cocks from the flock, hens still continued to lay for up 
to 27 days (Ayorinde, 1999). 

Fertility of guinea fowl egg is usually low at the beginning of the rain 
in April, reaches a peak in June to August and then declines (Ayorinde and 
Ayeni, 1986). As a rule, fertility and hatchability are lowest (Table 9) during the 
October to March period, which correspond to seasons of adverse climatic 
spermatogenic activity in the guinea fowl. It is advisable therefore that eggs for 
incubation be collected between June and August which correspond with peak 
of rainfall as well as highest spermatogenic activity and fertility in the guinea 
cock. Fertility of eggs from free ranging guinea fowls varied from 10 to 45 
percent (Ayorinde and Okaeme, 1984, Ayorinde, 1988, 1990a). However eggs 
collected from the wild or those purchased from the open market had fertility 
values in the range of 5 to 20 percent (Ayorinde and Ayeni, 1986). The poor 
fertility and hatchability could be attributed to time lag between egg laying, 
collection and incubation, poor handling or holding conditions, poor nutrition 
and failure of the males to mate with some females. 
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Table 9: Percent fertility, hatchability and dead-in-shell embryos of guinea 
fowl egg at different seasons (Ayorinde and Ayeni, 1986). 
     Season 
Source  Hot Dry Early Rainy Late Rainy Cold Dry Mean 
Fertility 
Local  25.4 43.2  67.1  26.4 40.5 
Exotic  21.4 35.5  68.4  20.9 36.5 
Purchased - 25.5  44.7  14.7 28.3 
Hatchability 
Local  78.1 83.7  86.2  76.1 81.0 
Exotic  67.4 86.9  87.4  72.7 78.6 
Purchased - 82.7  86.4  32.0 67.0 
Dead-in shell  
Local  7.6 12.8  7.1  13.9 10.3 
Exotic  6.9 10.2  9.3  12.6 9.8 
Purchased - 14.7  15.7  17.3 15.9 

 
Fertility was slightly higher in semi intensively raised stocks and varied 

from 28 to 51 percent (Ayorinde, 1999). On the deep litter with a mating ratio of 
one male to four or five females, fertility of 34 to 74 percent was obtained 
(Ayorinde et al, 1989). Ayorinde (1987d &1989a) reported that the method of 
insemination, natural or artificial, significantly influenced percent egg fertility. 
Fertility improved significantly when hens were inseminated with either whole 
or diluted semen. Using routine artificial insemination techniques of semen 
collection by the double handed massage method and extending with egg yolk 
citrate solution, Ayorinde (1989b, 1995b) reported the feasibility of adopting 
artificial insemination operation in guinea fowl improvement programmes 
(Table 10). Inseminating each hen with either 0.05 or 0.10 ml of diluted semen 
once or twice weekly resulted in higher fertilities than 50 to 53 percent reported 
in naturally mated flocks (Ayorinde et al, 1989). Percent fertilities of 58.8 and 
65.2 were obtained when hens were inseminated with 0.05 ml of the extended 
semen once or twice weekly, respectively. Inseminating hens with 0.10 ml of the 
diluted semen resulted in fertilities of 71.1 and 75.4 percent for once or twice-
weekly inseminations, respectively. 
 
 
Table 10: Percentage fertility and hatchability of guinea fowl eggs from 
naturally mated and artificially inseminated flocks. 
Parameter     Floor mating        Artificial insemination     

                                                           Dose      
                                           0.05 ml.               0.10 ml       
  Once     Twice       Once     Twice 

Fertility         49.14  58.8       65.2          71.7        75.4 
Hatchability      77.45               88.26    86.49        83.49      89.04 
Dead-in –shell    8.09               11.74    15.48        10.54        9.87 
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In floor mated flocks over three breeding seasons, percent fertilities 

obtained were 50.0 (Ash), 51.8 (Black), 52.9 (Pearl) and 0.0 (White). The result 
indicated that the White variety was probably more strongly monogamous in 
confinement than the other three varieties so that due to lack of permanent 
pairing no mating occurred. Thus to get fertile eggs it became imperative to use 
artificial insemination techniques following which a fertility of 81.1 to 89.3 
percent was obtained. Although fertility and hatchability are normally poor in 
wild and free ranging stocks, both traits improved as the captured birds adjusted 
to domestication and confinement. Mean percent fertility over three breeding 
seasons in local guinea fowls reared on the deep litter were 42.4, 54.9 and 59.3 
for the first, second and third seasons, respectively. Hatchability of fertile eggs 
was 85.0, 89.2 and 86.9 percent in the first, second and third seasons, 
respectively. It became obvious from these findings that hatchability per se is 
not a very serious problem in guinea fowl as hatchability of fertile eggs is in the 
range of 75 to 98 percent (Ayorinde, 1999, Ayorinde et al, 1989). However, due 
to the usually low egg fertility in naturally mated flocks, hatchability then 
becomes a serious problem as only few keets per hen can be obtained from the 
total eggs set.     

 
 HORMONAL AND BLOOD METABOLITE LEVELS 

Oke (2000) reported on various aspects of the hormonal profile and 
some aspects of the metabolites in guinea fowl blood. The cyclic pattern of three 
hormones was observed to play important roles in egg production in guinea 
fowl. The plasma luteinizing hormone, LH, level in guinea fowl ranged from 2.5 
to 4.5ng/ml and is fairly constant throughout the breeding season. In the 
ovulatory cycle, LH reached peak level between 28 and 32 weeks of age, which 
corresponded with the age of attainment of sexual maturity in local guinea 
fowls. Progesterone concentration varied from 0.4 to 1.6ng/ml and was highest 
at peak egg production but low during the non-laying period. Plasma prolactin 
increased from 26ng/ml at 20 weeks of age to 44ng/ml at 32 weeks. It then 
decreased to about 25ng/ml at the end of the breeding season (48 to 52 weeks of 
age). However just before the onset of the approaching breeding season, the 
level rose again. 
 The plasma alkaline phosphatase, cholesterol, blood platelet count and 
packed cell volume improved with increasing time spent in captivity or 
domestication (Ayeni, 1980). The plasma alkaline phosphatase and packed cell 
volume in healthy adult guinea fowl were higher in value than in adult healthy 
domestic fowl of both sexes. The extent to which these higher levels confer 
immunity or hardiness on the guinea fowl if fully studied and understood can be 
exploited. Guinea fowl had slightly lower plasma protein levels (4.55 to 5.02 per 
100 ml) than the domestic fowl (5.35 to 6.0 per 100 ml). Total protein value 
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decreased slightly after attainment of sexual maturity and during egg production. 
Although the domestic fowl has higher total protein, albumin and globulin 
values than the guinea fowl, the former has a slightly higher globulin: albumin 
ratio. Since a higher globulin: albumin ratio is normally associated with better 
antibody production, this is probably while the guinea fowl has a better disease 
tolerance than most other poultry birds. Guinea fowl also has high plasma 
glucose levels that supplies the high energy required for flight, vocalization, 
running and constant movement (Ayorinde, 1999). 

The serum calcium and vitellogenin levels were higher in guinea fowl 
than chickens. This is most likely due to the higher calcium requirement of the 
guinea fowl for forming the thick and hard calcareous eggshell. Serum calcium 
values were highest during egg production (2.94 – 3.33 mg/100ml) and lowest in 
the dry season (1.38-2.08 mg/100ml). Vitellogenin value was highest at sexual 
maturity (18.92mg/100ml) and remained fairly stable throughout the laying 
period (16.4-21.61mg/100ml).  
 
  IMPROVING THE GUINEA FOWL 

Since the performance of an organism depends on its genetic 
endowment and the array of environmental factors it is exposed to, attempts 
were made to improve the lot of the guinea fowl by improving its management, 
nutrition, reproduction and genome.  
     

MANAGEMENT 
Feeding is a major constraint to guinea fowl production since there is 

competition with chicken, the more favored poultry bird. In the wild, the food of 
the guinea fowl consists mainly of agricultural crop and farmland wastes as well 
as insects and waste grains obtainable from crop harvests (Ayorinde et al, 1987, 
Ayorinde, 1991c). The food, as analyzed from crops of wild captured guinea 
fowls, consisted of grass seeds, leaves, pebbles, bulbs, other vegetables, insects, 
worms etc. It was observed that Cyperus bulb, a material not utilized by man, 
constituted about one fifth of the guinea fowl food in nature, hence the 
possibility of utilizing this bulb in place of maize, a scarce energy source in 
poultry ration, for feeding guinea fowl was exploited. Results indicated that 
Cyperus bulb could replace between 20 and 75 percent of the maize fraction of 
guinea fowl diets (Ayorinde and Ayeni, 1987b, Ayorinde et al, 1987). The 
chemical composition (Table 11) of this non-conventional material is quite 
promising (Ayorinde, 1991c). 

Cyperus, which belongs to the family Cyperaceae, is an annual plant 
that is seasonally abundant in the draw down areas of Kainji Lake and other 
major lakes in Africa. The average yield is 0.97 to 2.72 tons of dry matter per 
hectare. The plant can be easily propagated with the aid of its rhizomatous bulbs 
and thus its large-scale agronomic propagation and production should pose no 
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problems. Apart from incorporating the dried bulbs in guinea fowl diets under 
intensive management, the birds on the free range can also utilize the plant if 
grown along the runs. Feed cost was reduced by about 70% when the material 
replaced maize in guinea fowl diet. Since Cyperus bulb is not likely to be eaten 
directly as food by man, agronomic studies that can enhance large-scale 
production of such non-conventional and non-competing feed source should 
have salutary impact in poultry production in Nigeria. 

 
Table 11: Chemical composition of Cyperus bulb, Yellow Maize and Guinea 
corn (% air dry matter basis). 

Parameter, %  Cyperus  Maize  Sorghum 
Dry matter 90.45  89.31  91.90 
Crude protein 6.81  10.80  11.80 
Crude fiber 6.90    2.51    1.95 
Ether extract 2.48    2.69    2.08 
Ash                   8.08    1.36    1.80 
ME, Kcal kg-1 3650   3941   3862 
Ca  0.48    0.06     0.28 
P  0.10    0.31     0.22   
Mg  0.31    0.19     0.27 
Na    0.16    0.005     0.002 
K  0.12    0.40     0.37 
Fe (ppm)  86    25     37 
Alanine  0.30    0.71     0.65 
Arginine  0.28    0.35     0.69 
Aspartic acid 0.51    0.53     0.52 
Cysteine    -    0.19     0.21 
Glutamic acid 0.65    1.65     1.59 
Glycine  .30     0.34     0.29 
Histidine  0.15     0.39     0.31 
Iso-leucine 0.27     0.35     0.34 
Leucine  0.52     0.03     0.92 
Lysine  0.27     0.18     0.14 
Methionine 0.16     0.13     0.14 
Phenyalanine 0.30     0.51     0.49 
Proline  0.59     0.78     0.77 
Serine  0.33     0.41     0.38 
Threonine 0.23     0.31     0.29 
Tryptophan 0.30     0.38     0.33 
Valine  0.32     0.44     0.37 
Source: Ayorinde, 1991c. 
 

 

 



 36 

   EGG PRODUCTION 
Attempts at improving the egg laying ability of the guinea fowl were on 

three fronts. It was apparent that better management practices could result in 
higher egg production. Through provision of more and balanced feed, water and 
housing, higher egg number than in the wild or free ranging stocks can be 
obtained (Ayorinde, 1999). From a 3x3 factorial experiment involving three 
energy levels (2650, 2750 and 2850 Kcal ME/Kg diet) and three protein levels 
(16, 18 and 20% CP), guinea fowls performed significantly better on 2750 Kcal 
ME per Kg. diet and 18% CP than other diets. This was in terms of higher body 
weight, earlier age at sexual maturity and at first egg, higher egg number and 
egg mass, and in better overall cost of production. It has also been shown that 
selecting for bird with higher body weight than the average of the population led 
to earlier attainment of sexual maturity and higher annual egg number 
(Ayorinde, 1994, 1995a, Oke, 2000). The genetic and phenotypic correlations 
between body weight, age at sexual maturity and egg number were positive, 
ranged from 0.08 to 0.77 and could therefore be used for predicting direct and 
indirect correlated responses to selection. In another experiment designed to 
detect the effect of month of hatch on reproductive performance, it was found 
that hatching guinea fowls in the month of July resulted in better performance in 
term of age at first egg, feed intake, egg mass and semen quality. 

Qualitative and quantitative manipulation of light to bring about 
reproductive response in the guinea fowl has not been properly investigated. 
Oke and Ayorinde (1999) reported that restriction in day length, 8 hours light 
and 16 hours darkness per day for eight weeks, or stimulation of 16 hours light 
per day for four weeks, as from 20 weeks of age resulted in significantly higher 
egg production, earlier attainment of sexual maturity and better production 
efficiency than birds raised on natural light. It could therefore be concluded that 
restriction in day length or stimulation prior to sexual maturity resulted in 
significantly (P< 0.05) higher egg production and egg mass than birds raised on 
natural day length and that guinea fowl is sensitive to restricted stimulated light 
between the ages of 20 and 32 weeks. The photo-induction caused higher weight 
of the ovary, oviduct, magnum, liver, pituitary and kidney as indices of egg 
production and development of the female guinea fowl. Photo-stimulation also 
led to slightly elevated levels of the plasma concentration of luiteinizing 
hormone and progesterone indicating that the neuro-endocrine pathways 
mediating the photoperiodic control of the secretion of the two hormones were 
stimulated at these ages. Histo-differentiation of the oviduct revealed greater 
glandular development in the photo-stimulated groups (Figures 16-18). It would 
appear that manipulation of photoperiod might provide some answers to the 
problem of seasonal egg production in guinea fowl. 
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Figure 16: Magnum of guinea hen                   Figure 17: Magnum of guinea hen reared 
reared under natural daylight                    under 16L-8D photostimulation 

 

 
Figure 18: Magnum of guinea hen reared under 8L-16D restricted 
photostimulation. 

 
From crossbreeding experiments, Ayorinde (1995b), reported 

significant (P<0.05) heterosis or hybrid vigor in age at sexual maturity, egg 
production and egg weight were obtained when local guinea fowl varieties were 
crossed with the improved exotic stocks. (Table 12). Annual egg numbers of 
109, 178 and 188 for the local, local (L) x exotic (E) and exotic guineas, 
respectively, were reported.  
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Table 12: Reproductive performance of different guinea fowl crosses 
(Ayorinde, 1995b). 
 
Parameter  L x L   E x E     E x L     L x E 
Age, first egg, days   221          189    195     191   
Bw, first egg, g        1057        1452  1395   1389 
Bw, 12 months of age, g    1267   1682  1529   1487 
Laying mortality, %    3.5     4.5    4.3      2.9 
Annual egg production        110    188   182     176 
Egg weight, g   35.9   44.4  41.2    42.9 
Fertility, %   58.9   69.4  70.6    69.9 
Hatchability, %                   78.9   80.5  83.8    85.6 
Dead-in-shell, %                 21.1   19.5  16.2    14.4 
 
   BODY WEIGHT 

The contribution of animal and plant genetics and breeding techniques 
has been and remains essential for increasing agricultural production and food 
supply to man. The improvement of plants and animals for specific purposes has 
been at the heart of the economic and stability of societies throughout history. 
The basis of improving organisms for various purposes is through changing of 
the combinations of genes, the spices they contain. Classical plant and animal 
breeders have achieved major improvements by selecting parents with the 
desired spices, making crosses and selecting progeny that serve human being 
much better than wild strains of domesticated species. However only very few 
species have been subjected to artificial selection. Towards this end it is 
important to evaluate various indigenous stocks with the aim of improving them 
genetically for better and higher performance to meet man’s needs. Both 
selection and crossbreeding techniques were therefore employed in attempting 
to improve the growth rate of the Nigerian local guinea fowl. 

Ayorinde (1990b, 1991b) showed that through selection for high body 
weight, the slaughter age of the local guinea fowl could be reduced by six 
weeks, from 24 weeks to 18 weeks of age. However, response from three 
generations of 18-week body weight selection was low (Ayorinde, 1990b). 
Heritability for body weight was only moderate ranging from 0.29 to 0.45 
(Ayorinde, 1990b, Ayorinde and Oluyemi, 1991) indicating that most of the 
gene action controlling body weight in the guinea fowl is of the additive type. 
Thus it would take several generations to substantially improve body weight of 
the guinea fowl using mass selection alone based on the low initial body weight 
and heritability for body weight of this wild stock. However general 
improvement in weight changes following captivity has been encouraging. Thus 
if Nigeria is to be self sufficient in animal protein production, enough resources 
and time should be devoted to genetic programmes of this nature. Faster 
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improvement in body weight was however obtained when the local guinea fowl 
was first selected and then crossed with imported varieties (Ayorinde, 1991b). 

 
       IN DEFENSE OF THE GUINEA FOWL 
 Mr. Vice Chancellor, Sir, may I request that you please confer on me 

an honorary degree in Law so that I can legally perform the next function. By 
the power conferred on me, having bagged an honorary LLB degree in Avian 
Law, Mr. Vice Chancellor, Ladies and Gentlemen, I stand before you to defend 
my clients, ‘Mr. and Mrs. Guinea fowl’ who have been accused of poor 
reproductive performance. The Bible in Proverbs, chapter 6 verse 6 says, “Go 
to the ant you sluggard, regard its ways and be wise.” It is thus obvious that 
many animals, birds and other lesser creatures have a lot of lessons to teach us 
human beings. The guinea fowl is one such a ‘teacher.’ If we are to enjoy all 
that God has bestowed unto us, we must make the best use of what we have, we 
must fight hunger, mystery and poverty; we must be realists and not 
sentimentalists. 
  The guinea fowl is a wise, strong, faithful and caring bird yet it is so 
shy, timid, fearful, flighty and often misunderstood. The keets, at this tender age 
runs away from virtually any object. In fact under intensive management it is not 
uncommon to loose hundreds of birds due to panic, fright and piling up from 
noise or presence of unwanted objects and intruders (Ayorinde, 1987d) because 
of timidity and shyness. But when old, the bird is wise, protective and 
considerate enough in making a lot of deafening noise to warn the keeper of the 
approach of visitors, intruders or other animals (Ayorinde, 1999). The guinea 
fowl is a very powerful flier and fast runner capable of reverting to feral life 
easily no matter the length of domestication. However, if it is well cared for, it 
can be a very faithful friend that will stay around the domain of the owner 
serving as watchdogs as long as its safety and upkeep are guaranteed. 

The low egg production of the guinea hen is certainly not her fault, my 
lord. With such a small oviduct especially the magnum coupled with the poor 
nutrition she is usually on, there is not much she can do. The guinea hen is very 
protective of her products and plans well ahead of time. She lays eggs with very 
thick, hard and strong shells that can provide longer shelf life till required for 
incubation and also to reduce breakages thereby preserving the life of the 
embryo inside. The eggs are laid during the rainy season so that the keets can be 
hatched at the time she is sure there will be adequate food and water for them. 
The guinea hen is also a very careful mother. Her eggs are laid well hidden from 
man and dogs, except when forced to stay enclosed. All the same, man and other 
predators still look for and often deprive her of these eggs. The hen sits patiently 
on her eggs over a period of 28 long days without complaining so that she 
hatches her brood. She, along with her ever- present husband takes care of the 
young ones. The guinea hen is also a very good example of the love that should 
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exist between the wife and her husband. The Bible in Genesis 3:16 say of the 
woman “Your desire will be for your husband.” That has been 100 percent true 
of the guinea hen. No matter what the husband, the guinea cock does, the guinea 
hen is always pleading with him by crying ‘come back, come back, come 
back.’ Of course the guinea cock has no choice but to come back to her. The 
man and his wife should emulate these exemplary acts of total submissiveness 
on the part of the guinea hen, willingness to love and forgive on the part of the 
guinea cock.  

The guinea cock is also an example per excellence in marital 
faithfulness and can never be accused of marital infidelity. It knows its 
limitations and rarely does anything beyond its limitation or capacity. It is very 
content with what it has or possesses and cherishes its darling loving submissive 
wife. This is in contrasts to we humans who want everything to ourselves alone 
and never really satisfied with the little or much we have. The guinea cock takes 
very active part in catering for its offspring, teaching us that being a daddy is far 
more important than being a father. The guinea cock is a monogamous bird 
preferring only one wife at a time unlike other domestic birds. The monogamous 
nature is as a result of the realization of its sexual strength and contentment with 
his situation or predicament. It does not want to do what it knows it has no 
strength to do unless forced to, as done by man when the birds are kept under 
intensive management. Since the testes of the guinea fowl is quite small, thus 
deficient in sperm production unlike the cock or tom, it limits itself to only one 
‘wife’ that it can satisfy. However man by his nature tries to force his will and 
practice on this timid bird by providing many more females than it can cope 
with, either after killing most other males in the wild or in his flock or by 
deliberately allocating many females to one cock under intensive management. 
Yet man turns round in Yoruba parlance and says: 
“Adie ye ogun, adie pa ogun     (The hen lays 20 eggs, and hatched all) 
Nwon ni adie o pa omo‘re          (Yet they say the hen has not hatched well) 
Adie ye ogbon adie pa ogbon    (The hen lays 30 eggs and hatched all) 

Nwon tun ni adie o pa omo re (Again they say the hen has not hatched                                   
    well) 
Nwon binu gbe adie ta               (In anger the hen was sold) 
Nwon fi owo ra awo    (The proceed was used to purchase a guinea fowl) 
Awo ye eyin mefa, o fi pa okansoso”  (The guinea fowl laid six eggs and  
      hatched only one). 

We merely heap blames on the guinea fowl as if it is not the fault of 
man. A major reason for the low hatchability of eggs collected from the wild is 
that they might have been laid for quite a long time before they were found in 
the bush. Even though such eggs might still be fit for consumption, the embryos 
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are no longer viable and when incubated fail to hatch. On the range, guinea fowl 
flocks break up into small groups and establish monogamous territorial pairs at 
the beginning of the rainy season. The male takes adequate care of the ‘bride’, 
the female, he is moving with. It is customary to witness courtship feeding of the 
females by the males between April and September. The male is also very caring 
and considerate as he prepares the laying nest for the females that flock with it 
although he actually prefers just one of them. 

 You can see therefore, my lord, that most of the un-hatched eggs are 
actually not fertilized, as the unmated females, forced on the unwilling sexually 
strict and disciplined ‘husband,’ must have laid them. Under domestication, 
attempts have been made to increase the number of females that a male should 
have. While this is readily acceptable by the domestic fowl cock that can handle 
10-12 females and the bull, billy or ram that can service 30 to 50, this is 
unacceptable to the guinea cock. Under intensive management, the guinea cock 
can cope with only four or at most six and giving it a higher number will result 
in a high level of infertile eggs. Again man has designed methods of increasing 
the number of females a single ejaculate can be used for through the use of 
artificial insemination technique.  
  I submit that my clients are not guilty. Certainly my clients are capable 
of higher productivity (phenotype) if provided better nurture (environment) and 
assisted to alter or harness their natural endowment (spice or genotype) by man.  
 

 PLAYING AROUND WITH OTHER SPICES 
Attempts were also made to evaluate and exploit other promising 

species especially the pigeon, Nigerian local fowl and layers. 
 

      NIGERIAN LOCAL CHICKEN 
There are more local chickens in Nigeria than there are Nigerians. 

There is hardly any family in the rural area of Africa that does not keep a few 
local chickens. They are occasional sources of protein (egg and meat) and 
income, from sales of eggs and live birds. On account of the low body weight, 
low egg production, small egg size and broodiness the bird despite the numerical 
advantage has not received any attention for possible improvement. Yet the local 
chicken has a lot of potential spices that are yet to be exploited. A comparison of 
the growth pattern and conformation of the Nigerian local chicken from two 
ecotypes revealed that the Fulani ecotype has superior body weight and fleshing 
but is less hardy than the Yoruba ecotype (Ayorinde and Olugboye, 1998, 
unpublished, Ayorinde and Fasikun, 2001, unpublished). The high level of 
coefficient of variation in body weight and other body parts indicated that these 
phenotypic variations between and within the two ecotypes could be exploited in 
selection programmes designed to improve performance of the birds. 
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Ayorinde et al (2001) evaluated the indigenous chickens from northern 
and central Nigeria for molecular genetic diversity using endoviral genes 1, 3, 
15 and 21. Results indicated that 60.7% of the birds did not carry any of the 
four-endoviral elements and none carried the endoviral1gene (Figures 19 & 20). 
Analysis of the DNA fingerprint bands from restriction fragment length 
polymorphism, RFLP, studies indicated that the level of genetic diversity in the 
local chickens in Nigeria was about 52%, suggesting that slight genetic 
difference actually exist between the two ecotypes. It is possible therefore to 
exploit the slight difference in the genetic spices they carry for genetic 
improvement.     

 

  
Figure 19: ev3 genes in the Nigerian local              Figure 20: ev15 genes in the Nigerian local 
fowl.     fowl. 

 
Poultry breeders have speculated about the existence of genetic spices 

or blocks of genes that may have a measurable association with expression of 
economic traits. A trait used as a marker may have pleiotropic effect on a metric 
trait conferring either a reduced or elevated expression. Certain major genes or 
spices have been found relevant to the tropical environment. Some have direct 
relevance to production, such as broodiness and disease resistance while others 
such as naked neck (Fig. 21) and frizzle genes (Fig. 22) have indirect effects on 
quantitative trait loci. Four of such marker traits or spices found to exist in the 
local poultry were investigated in the Nigerian local chicken (Ayorinde and 
Adesina, 2002, unpublished, Ayorinde and Ojo, 2002, unpublished). Four of 
such marker traits have been studied. 
·  Na, the naked neck or feather distribution gene controls Naked. It is a single 

autosomal dominant gene. The neck and part of the legs lack feathers. 
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Figure 21: Naked necked chicken.   Figure 22: Frizzled chicken 
 
·  F, the frizzle or feather structure gene, an incompletely dominant autosomal 

gene controls this condition.  
·  Polydactyl is the presence of more than four toes in a shank and is 

influenced by a single autosomal dominant gene (Po). 
·  Ptilopody is the appearance of feathers on the shank and is under the control 

of an autosomal dominant gene, Fsh. 
The frequencies of these genes were low in the Nigerian local chicken (Table 
13) probably on account of negative selection and their uses and potential yet to 
be exploited. 
 
 
 
Table 13: Chi squared analysis of distribution of some single genes in the 
Nigerian local chicken. 
Condition  Gene Phenotype distribution Gene frequency  
Naked  Na  3.65   0.02   
Non-naked  na  96.35   0.98   
Frizzle  F  5.11   0.03   
Non- frizzle f  94.89   0.97 
Polydactyl Po  4.31   0.02   
Non-polydactyl    po  95.69   0.98   
Ptilopody Fsh  4.31   0.02   
Non-ptilopody     fsh  95.69   0.98   
Source: Ayorinde and Adesina, 2002, Ayorinde and Ojo, 2002 (un-published). 

Birds with polydacytyl (PoPo, Popo) and ptilopody (FshFsh, Fshfsh) 
conditions had higher body weights, 1450g and 1330g, than their respective 
normal counterparts (1280g) indicating possibility of using these genes to select 
for increased body weight. Body weights of naked, frizzle and normal feathered 
chickens were similar (1240, 1301 & 1320g, respectively). The advantage of 
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both naked and frizzle genes appear to be as a consequence of their direct effect 
on efficiency of thermoregulation. The low frequencies obtained, contrary to the 
expected, highlighted the importance or utilization of birds with these dominant 
genes in social activities. There is selection against them on account of ugly 
appearance, naked neck and frizzle chickens are commonly raised by old people 
and are used for occult purposes. However birds with these two major genes 
have a lot of potential especially in tropical environments where heat stress is a 
problem. Thus these birds possess genes that could be incorporated into modern 
day poultry especially in areas where heat resistance is required. Body weight of 
the local free ranging birds can also be improved by hatching big eggs that will 
lead to high hatch weight (Ayorinde and Ayantoye, 1992, unpublished). The 
influence of egg size on growth of the chicks is particularly significant before 
eight weeks of age. Ayorinde and Ajayi (1992, unpublished) also reported that 
the effect of day old weight is important in the subsequent growth of the local 
chicken especially to about eight weeks of age. Grouping of the birds according 
to the hatch weight into small (19 – 24g), medium (25 – 29g) and large (>30g) 
led to better growth rate than rearing them together.  

 
PIGEON 

Since all animals are thought to share common distant ancestors, they 
should therefore possess some similar genes or DNA that have similar 
sequences. Rapid advances in genome technology have made possible the 
development of information useful for phylogenetic analysis of relatedness and 
lineage among diverse species. Provision of comparable genome information on 
relatedness and diversity estimation for lesser-studied species should therefore 
be possible.  A study designed to evaluate the efficiency of nine expressed 
sequence tags, ESTs, found to be specific for chicken, turkey, guinea fowl and 
quail (Ayorinde and Smith, 2002) revealed that three of these primer pairs could 
be used. The results obtained indicated that pigeon is phylogenetically related to 
chicken, turkey, guinea fowl and quail and that these oligos can be useful tools 
for a deeper understanding of the biology and genetics of these avian species.  
  

RABBIT 
  Rabbit is an animal with rapid growth rate, short generation interval 
and high reproductive capacity. It requires less space and can be fed easily on 
forages, low grain diets, tubers and by-products including household wastes and 
leftovers. However its production and multiplication as a panacea to the 
inadequacy of animal protein have not been encouraged in Nigeria. Ayorinde 
(1997) compared the performance of four rabbits breeds commonly kept in 
Southwest Nigeria, Chinchilla, California White, Dutch and New Zealand 
White. It was observed that breed, age of dam, litter size, parity, sex and season 
significantly affect growth rate of kits, number of kits born alive and pre-



 45 

weaning mortality. Age at first kindling was 8.12 months with a gestation length 
of 29.3 to 32.1 days. Kindling interval was 2.4 – 4.00 months. Litter size varied 
from 3.50 to 7.38 with a mean of 5.52. In a similar experiment, Fayeye (2001) 
also compared the growth and carcass yield of Chinchilla, California White, 
New Zealand White and their crosses. Although slight differences were 
observed in performance it was concluded that any of these breeds or their 
crosses could be raised in Nigeria.  Fayeye and Ayorinde (2003) reported that 
heritability estimates for the various traits were moderate to high (0.27 to 0.96).   

 
CHICKEN BROILERS 

Since we depend almost entirely on imported stocks for our poultry 
industry, there is need to constantly develop strategies that will make the 
enterprise more efficient and profitable. Also since we do not take part in any of 
the processes leading to the development of these breeds or strains, all we can 
do to ensure that the birds we import perform optimally is to provide the 
necessary environment or management in which the birds will be raised. We can 
also design techniques for measuring the level of purity or homogeneity of these 
imported stocks. 

 A simple measure of genetic purity was performed within some strains 
of common commercial broilers marketed in Nigeria. Measuring the bilateral 
symmetry of some traits in the different strains did this. When there is bilateral 
asymmetry, the environment and or genetic stressors cause the size of the two 
sides to be different. If there is genetic purity sizes of the two sides should be 
about equal. Leg problems are a major problem in the broiler industry. Ayorinde 
and Adeniji (1992) reported that only slight breed variation exists in the 
incidence of leg problem.  Birds with deformed legs were reported to weigh 39-
47% less than normal birds. Almost half of the affected birds also died before 
market weight was reached. Ayorinde and Adeoye (2003) identified the 
following types of leg problem: spraddled leg, bow leg, twisted leg (valgus leg 
deformity), dyschrondroplasia, plantar pod dermatitis, spondylolithesis (kinky 
back) and articular gout. We also observed significant differences in walking 
ability and latency to lie scores in the different strains. Birds with poor walking 
ability and those with low gait score and low latency to lie score were more 
liable to leg weakness since they were unable to support the body weight.  

In commercial broiler production, two types of diets, broiler starter and 
finisher, are usually given between the ages of 0-4 and 5-8 weeks of age, 
respectively. Ayorinde and Ade-Dojio (2000, unpublished) experimented on the 
effect of different change over times in broiler production. It was observed that 
feed intake decreased significantly with change over time from starter to finisher 
rations at 3, 4, 5 and 6 weeks of age. No significant difference in mortality, feed 
to gain ratio, overall weight gain and carcass yield were observed. However 
least cost was in birds changed from starter to finisher after three weeks of age 
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with a savings of N81.01. Thus broilers can be changed from starter to finisher 
after three weeks of age without any detrimental effect on subsequent 
performance.   
 

CHICKEN LAYERS 
Commercial layers whether on large scale or at the backyard level is 

almost part of the family life of most Nigerians as a few are usually kept as 
backyard poultry. Efforts at improving performance and profitability of this 
enterprise are therefore quite desirable. 
Ayorinde and Oke (1995) classified pullets into high and low body weight 
groups and reported that the low body weight group cost N4.00 more to first 
egg, N2.40 more to produce a crate of eggs (30) and had higher rearing 
mortality. Feeding pullets ad libitum resulted in birds that cost N5.00 less to first 
egg and N3.60 less per crate of eggs than those fed NRC recommended quantity. 
At point of lay, birds with higher body weight performed better than light bodied 
hens by having higher egg number, egg weight and laying survival. Although 
body weight was positively correlated with egg number and egg weight, heavy 
birds had negative correlation between body weight and egg number. Ayorinde 
et al (1988) using second-degree equations reported that a body weight 
threshold within body weight range of 1700 and 1800g for high egg production 
in various layer strains. However while birds with high body weight is desirable, 
overtly fat birds are unproductive and thus overfeeding should be avoided. 
Ayorinde and Afis (1988, unpublished) observed that egg production in Kwara 
State differed significantly between farms, season, year and strain of layers kept 
but management system (deep litter or cage) had no significant effect. This 
might be good news for those who have been having problems of odour from 
their layers kept in battery cages. Ayorinde and Sambo (1999, unpublished) 
working on three common anti-stress drugs reported that layers should be given 
anti-stress periodically. Although the effect of anti-stress was more significant 
during periods of stress especially in the hot seasons, birds given no anti-stress 
even at apparently stress-free periods had higher feed intake, poorer feed 
efficiency, slightly lower egg number than treated birds.  

Rearing of layers has become a past time or hobby of most Government 
workers who manage to feed the birds in the morning but do not come back 
home till around 4.00pm. For such groups egg breakage, cracks and egg eating 
are common problems. Ayorinde and Olagbuyiro (1991) reported that about 
66% of the eggs are laid in the forenoon (9.00 and 11.00 am).  Timing of egg 
collection between these hours reduced losses resulting from egg breakage, 
cracks and egg eating especially in flocks raised on the deep litter. Knowing the 
pattern of egg production could also aid timing of insemination for better 
fertility because oviposition time and pause lengths were positively correlated 
with fertility (Amao et al, 2000). Correlating egg production within the first 14 
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to 28 days following commencement of laying can be used to rank individual 
birds and therefore cull very early in the production life of the birds, hens that 
would likely be poor layers. Ayorinde et al (1991) working on repeatability 
estimates for egg production reported that observing egg records of layers within 
14-28 days can be used to select individual birds for egg number, egg weight 
and egg shape. 

Existence of spices or variation in various organisms has been studied 
using a number of techniques. Ayorinde and Smith (2002) studied the 
distribution of clock gene, a gene implicated in many phenotypes including 
regulation of rhythmic behaviour and degeneration of the retina, in four 
commercial layer strains using the incidence of occurrence of single nucleotide 
polymorphisms, SNPs, a common genetic marker in most organisms. 
Sequencing of the PCR-amplified DNA products using a combination of Unix-
based computer programmes: Phred (for base calling), Phrap (for assembly of 
sequences), Polyphred (for scanning the traces) and Consed (for viewing or 
editing the analysis) was done in six commercial layer lines. One of the primer 
amplicons yielded three SNPs namely G/T, T/C and T/C positioned at the 115, 
229 and 331 locations of the sequenced intron regions, respectively. These 
locations corresponded to the 2667, 2781 and 2883 positions in the reference 
clock gene (AF 132531). Calculation of the genotypic and allelic frequencies 
indicated that 75% of the mutation involved the T allele, 18.83% involved G 
while 0.96% involved C.  By using this distribution, it was concluded that it 
should be possible to utilize these SNPs for genetic analyses as well as studying 
detection of quantitative trait loci, QTL, linkage disequilibrium and correlation 
between phenotype and genotype in chickens. 

 
         CONCLUSION 

Mr. Vice Chancellor, Sir, Ladies and Gentlemen, you can see that it is 
only genes that give rise to variations in various organisms although their 
influence is modified by the environment. The differences existing within and 
between species, breeds, varieties, families, etc are thus caused by genes, which 
are the only true sources of spice or variety. It is these variations that account for 
the differences in the beautiful faces you see around you: don’t mind the extra 
look or is it beauty? that seems to have been added by cosmetics or make-ups. 
How dull, boring and monotonous life would have been if there were no 
varieties. How will it look like if we all here this evening look, think and behave 
alike?  God in His wisdom, kindness, mercy and consideration created a host of 
plants, animals, birds, fishes, microorganisms and indeed many inanimate things 
to add excitement or liveliness to our lives. 

My research findings testify to the fact that with the wide distribution, 
abundance, acceptance and adaptability to many climatic and management 
conditions, guinea fowl represents a resource that can significantly improve the 
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nutritional and economic status of Africans. The potential of this bird, and other 
wild life, has not been exploited. We should depend less on harvesting them 
from nature but should complement what nature provides for us. Through the 
application of modern genetic techniques these resources can be better 
understood and manipulated for better service to mankind. My work has shown 
that guinea fowl is a bird that is underutilized and neglected but one that is 
capable of contributing significantly to our national economy. Response of the 
bird to improved management and breeding efforts are pointers to the great 
potential of the bird. 

Though genetics and biotechnology are very valuable tools that can aid 
us in applying these spices to various economic, industrial, agricultural, health 
and other sectors of our national life, all the prospects might be mere mirages for 
a country like ours if the following problems, among others, are not tackled:  

·  Poor funding of scientific and technological research 
·  Poorly developed industrial base 
·  Lack of a national market important enough to warrant mastering a 

reasonably wide range of genetic applications and orienting their use to 
satisfy these needs 

·  Inconsistent government policies 
·  Frequent change of government 
·  Wrong priorities 
·  Lack of infrastructure 
·  Insufficient qualified personnel. 
·  Lack of infrastructure for basic and applied research. 
From my limited research work, both in terms of funding and exposure, I 

have come to realize that Nigeria is indeed a blessed nation endowed with a lot 
of human and natural resources. We need to harness all these spices for our 
betterment. Through application of modern genetic techniques, food production 
can be substantially increased and quality of life improved. It should be a case of 
harnessing and harvesting the spices nature has bestowed upon us (Figure 23).  
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Figure 23: The genetic harvest. 

While it is certain that some aspects of human behaviours are 
genetically determined, only time will tell how much a thorough sequencing and 
understanding of the 35,000 or so genes we humans possess will reveal. Mean 
while, what can we do?  Although genetic variation is real in any population, the 
environment plays a significant effect but to varying degrees. If we are to enjoy 
all that God has heavily spiced our country with, we must create conducive 
environments that would encourage the blossoming of the whole gamut of 
desirable or acceptable traits that do not threaten the survival and well being of 
other members of the society. Obviously, ready availability of good clean water, 
air, food, shelter, clothes, health care etc constitutes the sine qua non for such an 
enabling environment. Of course good communication, transportation, security, 
constant energy including regular fuel supply, education etc are part of this 
human environment I am talking about. Let me also add that the environment is 
not only this but includes we fellow human beings. Man is a pest to almost all 
the organisms God created including fellow human beings just like that Latin 
saying states, homo homini lupus translated “man is a wolf to man.” With all the 
happenings in our country today is n’t that quite true? God has generously 
spiced our life in Nigeria with a lot of varieties. With so many ethnic tribes, 
human and natural resources we certainly have no reason whatsoever to live in 
squalor and constant suffering. We should be able to harness all these diversities 
to better our lives. Living in Nigeria could be interesting, exciting and lively if 
we create the enabling environment. Perhaps with a broad based education and 
entrenchment of justice, equal right, fairness and good governance added to the 
definition of our environment, avenues for the overall ethos of our society can 
be created. We should also watch what we eat, drink, smoke or get into our 
systems as many substances can cause mutation leading to permanent alteration 
of our genome in such a way that these changes are passed on to the offspring. 
Our youths especially should shun cultism and drug taking as these can serve as 
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avenues for ingesting or injection of mutagenic materials into their systems. 
There should also be a place for religion in all this. Not just the noise of it, or the 
religion of mere theology and dogma-driven malice but the practical religion of 
love, tolerance, goodness and justice in all facet of our daily living. There is too 
much religion and religious observances in Nigeria without regard for God and 
Godly conduct. We certainly need to turn back to God if our land is to be healed 
and blessed (I Chronicles, 7:14).  

Mr. Vice Chancellor, Sir, Ladies and Gentlemen, let me conclude this 
lecture by this anonymous quotation on the concepts of genetics: 
Genes are things we have whether we want them or not. 
Genes are what makes things like they are. 
I have decided that genes are my main favourite things in the Universe. 
Genetics explain why you look like your father and if you do not, why you 
should. 
Gymnastics exercise your outside while genetics exercise your inside. 
Spontaneous generation means a generation that would rather do without 
mothers and fathers. 
Ancestors are important, as without ancestors you might not even have a 
mother or father. 
Everyone ought to have an ancestor. 
 HOW MUCH DO YOU KNOW ABOUT YOURS?  
 

RECOMMENDATIONS 
If we are to enjoy all God has endowed us with, a number of things 

need to be put in place. Mr. Vice Chancellor, sir, since it has become customary 
in lectures of this nature to proffer recommendations to Government, I should 
not disappoint this audience. Let me therefore make the following:  
1. Genetic improvement of indigenous poultry. 

The poultry industry in Nigeria is largely dependent on massive 
importation of day old chicks for both table meat and egg production. There is 
also always the banning and un-banning of frozen meat of all sorts. The dangers 
associated with total reliance of such an important national industry on external 
cooperation are quite obvious. There is therefore the need to develop internal 
measures to make Nigeria self reliant in animal protein production by 
diversifying the national poultry industry. One of such measures is to 
domesticate and genetically improve the indigenous chicken, guinea fowl, geese, 
duck, pigeon and bush fowl. I therefore strongly recommend a nationally 
coordinated programme to domesticate and genetically improve some of these 
indigenous stocks.  This would perhaps be better and more rapidly achieved if a 
separate Avian Research Institute as obtained in other countries is established. 
 
 



 51 

2. Better livestock management techniques. 
Efforts should be made to indigenise our livestock management system 

by relying less on imported inputs. We should develop and depend on local 
sources of animals, use of local materials for housing, more efficient utilization 
of feed resources, develop equipment from locally available materials and use 
local sources of medicaments, vitamin and mineral sources. There is need to 
develop management strategies to ensure provision of adequate well balanced 
feed and water through out the year, organization of a good marketing system 
for livestock product, ready availability of livestock inputs, provision of suitable 
packages that are affordable and adoptable by small scale and rural livestock 
producers for various categories of livestock products. 
3. Development of our scientific and technological database. 

Mr. Vice Chancellor, Sir, Ladies and Gentlemen, though gene is indeed 
the spice of life, we all differ from each other by the uniqueness of the genes we 
carry. Just as we cannot deceive God by claiming to be what we are not, because 
He sees and knows all things, so we cannot change our DNA pattern, which is as 
a result of the genes we carry. Ordinary fingerprints can be similar in a number 
of people, but the DNA is unique to each person. Indeed the probability of two 
persons having identical DNA pattern is one in a million. As is done in 
advanced countries it is time we start developing our scientific database in 
Nigeria. Having genetic identity for each Nigerian is possible and plausible, as 
this will aid forensic cases and paternity disputes. The place of bio-informatics 
in several areas of our national lives needs to be encouraged. We should as a 
matter of urgency establish a Bio-informatics Center and also encourage 
teaching and research into various aspects of biotechnology.   
4. Adequate funding and coordination of research.  

No nation grows without serious investment in areas that are deemed of 
national security or importance. Nigeria has, for long, relied on imported goods 
of all sorts. It is high time we started investing in research into various areas that 
can make us self reliant, sufficient and truly independent. The present paltry sum 
allocated to research and education does not portray us as a national desiring to 
grow and develop. 
5. Environmental preservation and conservation.  

God commanded the first human pair to “Fill the earth…” Genesis 1 28.  
So God does allow mankind to make use of the products of His creation. But 
‘subjection’ is not a license for ruination. We ought to learn to preserve nature 
especially the living things found in the wild around us. This is because many of 
the domestic and commercial plants and animals rely or depend on, in a way, 
their wilder ancestors that still thrive in nature around us. These wild strains are 
used at times to breed newer strains that are more resistant to diseases and pests. 
The genetic diversity found in wild varieties is therefore essential and there is 
need for a certified sustainably managed environment. Man is the greatest pest 
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of all creatures, the greatest scourge of mankind and leading cause of suffering, 
death and despair. We should do all we can to leave the world better than we 
met it. 
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