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Mr. Vice-Chancellor Sir, Principal Officers of the University, 
Provosts, Deans and Directors, Members of Senate, Heads of 
Department, Obafemi Awolowo University Staff, my dearest 
Students, Invited Guests, Members of the Press, Distinguished 
Ladies and Gentlemen, life is a kingdom of choice and not a matter 
of chance. I, therefore, want to start by giving all the glory to God 
Almighty, The Great Infinite Intelligence, who has not only spared 
my life to see this day, but also guided various choices culminating 
to this Inaugural Lecture. 

My choice of agriculture as a profession was as divine as my birth. 
For the devil did not want me to be born at all, but the counsel of 
God prevailed, which reminds one that whatever God has 
promised, He will also bring to pass. My mother was sick to the 
point of death while carrying my pregnancy. So great was the 
illness that physicians never gave her and my humble self inside 
her womb any chance of surviving. But thanks be to God for His 
miraculous arm that shattered the dark cloud of death and 
delivered not only my mother but also "the miraculous baby". Mr. 
Vice-Chancellor Sir, standing before you, to present the tenth 
Inaugural Lecture from the Department of Animal Sciences and 
the 260" of the Obafemi Awolowo University, is that "miraculous 
baby". "This is the Lord's doing and it is marvelous in my eyes" 
(Psalm 1 18:23). 

The foundation of today's Inaugural Lecture was laid some decades 
ago when I chose Agricultural Economics in my Joint Admission 
and Matriculation Board (JAMB) application form. This implies 
that my being in the Faculty of Agriculture today was not due to an 
imposition; rather it was a personal decision. Mr. Vice-Chancellor 
Sir, I made this choice when the study of Agriculture was 
unpopular. Therefore, the audacity to make such a choice must be 
divine. Thank God for the leading; I can still remember how Bro. 
Hillary Abiagom, the then President of Evangelical Christian 
Union, who was a year ahead of me prayed with me at the Foyer, 



Faculty of Agriculture, when I was in Part IV and about to make a 
choice of specilization within the Faculty of Agriculture. His 
counsel, which I believe was divine, was for me to choose 
between Plant Science and Animal Science, instead of Agricultural. 
Economics that I was given admission to study. I thank God for 
that leading that made me to be an animal scientist, the choice I 
have never regretted. I will reflect on this choice later. 

1 want to appreciate, at this juncture, my teacher, my 
undergraduate project supervisor and mentor- Professor E. B. 
Sonaiya whom God used to guide me in my academic pursuit. 1 
graduated with a FIRST CLASS and became the first female 
student to obtain such a class of degree in the Faculty of 
Agriculture. After my first degree, I changed my area of 
specialization from monogastric to ruminant nutrition, also by 
divine leading. For I realized that most nutritionists in the 
Department, at that time, specialized mainly in non-ruminant 
nutrition, but I wanted to study under-researched and under- 
theorized area. That seemed like a painful choice: it moved me 
away from then Dr. E. B. Sonaiya to Professor A. A. Ademosun 
of blessed memory. Professor Ademosun supervised my graduate 
research,-and God used him to give me international exposure 
early in my career. He encouraged me and guided me to convert 
my Master of Philosophy program to a doctorate degree program, 
and that enabled me to complete my Ph.D. program five years after 
my National Youth Service Corps. As a result, I obtained my 
Ph.D. in 1990. That said, Mr. Vice Chancellor Sir, permit me to 
turn to the beginning of all things. 

The Genesis 

In the beginning, God ordained agriculture as the first profession, 
with animal production occupying a strategic position. Hence, 
livestock production is as old as the creation. It gives not only 
food, but also identity and status to its practitioners. This claim is 
clearly articulated in the Book of Genesis 46: 33-34 where Joseph 
instructed his brothers, saying, "when the king calls for you and 



My choice: Animal versus plant 

As I said earlier, I was admitted into this noble Citadel of 
Learning to study Agricultural Economics, but after graying, I was 
counseled to choose between Plant and Animal Sciences. Human 
logic would suggest that I choose Plant Science since I had more 
information about plants relative to animals. I, however, chose 
Animal Science. The choice seemed somewhat awkward then, but 
I have never had any course to regret it; rather my intellectual 
odyssey spanning over two decades has proven the decision to be 
a choice of completeness over incompleteness and balance over 
imbalance. Mr.Vice Chancellor Sir, this is evident in numerous 
advantages of animal over plant @roteins. 

Firstly, animals have higher protein density than plants. Animal 
proteins provide two to three times the amount of protein per 
calorie compared to equal grammes of proteins from plant sources. 
Secondly, animal-derived proteins are known as "complete 
proteins" or "high quality proteins", meaning, they contain, in the 
right proportions, all the essential amino acids our body requries 
for normal biological processes. Amino acids are the building 
blocks of all proteins, but plant-based sources lack one or more of 
the essential amino acids and are therefore "incomplete proteins". 
Thirdly, fat-soluble vitamins (Vitamins A and D) are almost 
exclusively sourced from animal-derived foods, which also are the 
most abundant sources of B-Vitamins. Dairy products contain 
large amounts of phosphorus and calcium, essential for healthy 
bones, teeth and nails. Red meats are rich in iron and zinc, 
important for effective immune system functions. It is widely 
recognized that minerals such as iron and zinc found in animal- 
derived foods are processed more efficiently than when ingested 
from plant sources. 

My choice of Animal Science over Plant Science has, therefore, 
enabled me to contribute to making available all year round the 
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much needed animal derived-proteins. According to a Central 
Bank of Nigeria report (CBN, 2004), the consumption of animal 
protein in Nigeria, a vital food ingredient for growth. is inadequate. 
The daily protein requirement of an average adult is 65g per caput 
per day (FAO, 2006) and of this protein requirement, 35g is 
supposed to be of animal origin. But in Nigeria, the average 
protein intake per adult is 45g per caput per day with animal 
protein accounting for only 8g per caput per day, representing a 
short fall of about 77% in recommended animal protein (FAO, 
2006). 

The short fall is a reflection of the low productivity of our 
livestock industry, which has led the Nigerian government into 
spending a lot of money on importation of food. And as the 
government imports food from the global market, with rising 
world food prices, all it is doing amounts to importing Inflation 
(Adesina, 2013). The grim statistics of the nation's importation of 
animal protein is shown in Table 1. However, the good news, Mr. 
Vice Chancellor Sir, is that the trend is reversible. Adequate 
supply of a good quality feed all the year round in our livestock 
industry is one of the sure antidotes. Good nutrition is a 
prerequisite for good health, good reproduction, high milk yield, 
fast growth rates and a successful animal production system 
(Peacock, 1996). 
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Table 1: Nigeria Statistics for Meat and Milk Production, Live Animal and Milk Imports for the Period 
1996-2005 

Beef and production ('000 280.0 294.0 297.0 298.0 279.0 279.0 279.5 279.5 280.0 280.0 mt.) 
Sheep meat production (,000 mt) 62.4 87.0 89.2 91.4 94.6 94.3 96.8 99.0 100.7 100.7 

Goat meat production 
mt.) 

127.0 133.4 133.4 137.2 139.5 139.7 142.2 142.2 147.1 147.1 

Game meat production (,000 mt) 100.0 100.0 100.0 100.0 120.0 120.0 120.0 120.0 120.0 120.0 

Total milk production 
(,000 mt.) 

380.0 350.0 367.5 385.9 408.0 432.0 432.0 432-0 432.0 432.0 

Live Cattle Imports numbers 
( 9 0 W  

340.0 350.0 300.0 280.0 320.0 380.0 465.0 42.5.0 42.0.0 n.r. 

Live Sheep Imports numbers 
(9000) 

300.0 300.0 270.0 230.0 350.0 42.6.5 347.0 200.0 200.0 n.r. 

Live Goat Imports numbers 
(3000) 

350.0 372.2 330.0 260.0 420.0 684.7 515.9 300.0 350.0 n.r. 

Milk Equivalent Imports (,000 
mtl 

Source: FAOSTAT data, 2006 

*Other Meat Production in 2004: Chicken Meat (21 1,000 tomes) 



But then, the provision of good nutrition is limited by food 
procurement problems (Chidibelu and Njondjou, 1997). Animal 
feed is scarce; as such, there are many decisions to be made in our 
livestock industry. The choices include how to increase the 
varieties of feed as well as deciding the type of animal to be fed. I 
made the latter early in my postgraduate training; and my choice 
then was informed by the existence of a research track not yet 
covered by other nutritionists in the Department. However, as I 
progressed in my research, I found out that my preference of small 
ruminants over large ones is actually a choice of sustainability over 
unsustainability, quality milk over poor quality, efficient 
converters over poor ones and equality over inequality. I will 
further t h i s  claim in the next caption. 

11.1 praise of small ruminants: The great debate 

Mr. Vice Chancellor Sir, a lot of debate has gone on at the 
professional level with respect to merits of small over large 
ruminants. This lecture, however, does not intend to map the 
controversial intellectual landscape; rather it highlights some 
salient qualities of small ruminants relative to large ones. 
Ruminants are producers of milk, meat, income generators and 
reservoirs of wealth (Coppock et al., 2006; Andrew and Flintan, 
2007). Small ruminant production is a very significant component 
of livestock production throughout the world and more especially 
in the developing countries. 

Sheep and goats have adaptive capacities to survive and produce 
in difficult environments be they arid, high altitude or extremely 
cold. The importance of small ruminants in income generation and 
households' social and financial security are well established in 
literature (Zelalem and Fletcher, 1993; Barrs, 1998; Workneh 
Ayalew, 1999). Their importance is primarily associated with their 
small size, which is significant and to the advantage of humankind 
for three important reasons: economic, managerial and biological 
(Devendra and Bums, 1983). 



Economic advantages include low initial investment and 
correspondingly smaller risk of loss from death. Managerial 
considerations favour their care by unpaid family labour and 
limlted resource use for the supply of meat and milk in quantities 
suitable for immediate family consumption. Moreover, sheep and 
goats are kept for a variety of economlc reasons including savlngs 
and investment, security and insurance, stability and social 
functions. Sheep and goats appear to withstand drought better than 
cattle, and their short reproductive cycle allows them to quickly 
recover from drought or devastating disease infestation. The role 
of sheep and goats as a continuous source of protein during and 
immediately following a period of drought IS one major reason 
making mall ruminants the most important component of 
livestock part;cularly m pastoral and agro-pastoral production 
system (Wilson, 1991 ). 

In cor?t:ast to large ruminants, such as cows, which are normally 
concentrated in the hands of a restricted num4er of producers, 
usu:llly high income households and war-chest elites. snlail 
ruminants are dominant in almost every low income mral 
households. Other advantages of small over large ruminants 
include food and reproductive efficiency as well as economlc use 
of land. 

Generally, small ruminants are efficient converters of forage feeds 
whether they are farmed in temperate, arid or semi-tropical 
conditions. Perhaps, the greatest advantages of small over !age 
ruminant include absence of socio-cultural constraints in its 
ownership and production system, low investment cost and low 
capital outlay as well as its triple purpose use for meat, milk and 
fibre. Small ruminants are of economic importance to small-holder 
farmers and especially women. The total income share of small 
ruminants tends to be inversely related to size of land-holding, 
suggesting that small ruminants are of particular importance for 
landless people. In some cultural settings, ownership of cattle is 
skewed towards the male folks and women are often not entitled to 
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own land. However, such cultural constraints are absent in small 
ruminant production. Thus large ruminant production has the 
tendency to exacerbate gender inequality whereas small ruminant 
production system eliminates this disparity. 

More importantly, Mr. Vice-Chancellor Sir, goat milk is good for 
the young and the aged. The milk is much more digestible than 
cow milk. Individuals who have a sensitive stomach would most 
likely find it difficult to digest cow milk unlike goat; because the 
size of fat molecules found in goat milk is only a fraction of the 
size of t'-+, fat globules found in cow milk. This implies that the fat 
nolec~r~c.  m goat milk unlike those in cow are broken down 
easily. addition, goat milk contains a higher amount of medium 
chain f1.1~lycerrCes (MCTs). MCTs assist in speeding up 
metahol:cn~ 2md can also help lower cholesterol levels. People who 
x e  lactme mtolerant and unable to drink cow milk have a good 
chance o: i.onsuming goat milk without any problems. It contains 
1~~~~ lactose than cow milk. Therefore, goat milk is highly 
recommended for individuals allergic to cow milk. The allergy is 
c~used by the presence of alpha S1 casein protein in cow milk. 
Tiis protern 1s absent in both human and goat milk.This similarity 
between goat and human milk attests to the higher nutritional value 
of goat mrlk relative to cow. 

Vitamin A content of both cow and goat milk further accentuates 
the superiority of small over large ruminants. Although cow milk 
contains vitamin A, it is often in the form of carotenoids. 
Carotenoids need to be converted by the body before they can 
become Vitamin A. In goat milk, the Vitamin A is readily formed 
so it can be immediately absorbed by the body when taken. This is 
an important benefit especially for people who have a health 
condition that prevents their bodies from converting carotenoids to 
Vitamin A. Goat milk also has a higher content of Riboflavin than 
cow milk. Riboflavin, also known as Vitamin B2, is an important 
nutrient in human diet; it helps in the metabolism of other minerals 
in proteins and carbohydrates and strengthens the immune system 



by stimulating the production of antibodies. In addition to this, 
goat milk contains more protein and calcium than cow milk. 

Besides having more vitamins, goat milk is also one sf the best 
sources of biorganic sodium. This mineral assists in the production 
of important enzymes in the stomach. Inadequate quantity of 
biorganic sodium in the body can lead to digestive problems, such 
as bloating and ulcers. Unfortunately, today's modem diet is full of 
foods that can deplete the body of the necessary biorganic sodium. 
Anyone who consumes processed foods, alcohol, soda, sweets and 
other junk food, regularly, should make sure that hisher hiorganic 
sodium intake is compensated for. And making goat milk a regular 
part of the diet is one of the easiest ways to ensure this 
compensation. 

Mr. Vice Chancellor Sir, these undisputable advantages of small 
over large ruminants have animated, propelled and emboldened my 
teaching, research and community services for the past two 
decades. Harnessing these immense benefits for all Nigerians by 
providing adequate feed to the country's sheep and goats has 
shaped my intellectual odyssey since 1991 when 1 joined the 
Department of Animal Science, now Department of Animal 
Sciences. 

Ruminant nutrition in Nigeria: Feeding sheep and goats 

Ruminants, by virtue of microbial fermentation within the rumen 
are capable of handling and breaking down fibrous materials of 
plant origin to meet their nutritional requirements for maintenance, 
growth, foetal development, lactation and wool production. The 
bulk of feeds taken by small ruminants are carbohydrates, which 
are ultimately broken down to simple sugars, fructans or starch. 
Their feeds also contain crude proteins or other sources of nitrogen 
and minerals. To meet the production requirements of small 
ruminants, the above feed components have to be supplied in the 
diet at optimal levels. 
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In feeding sheep and goats, the nutritional requirement of the rumen 
microorganisms and the host animal has to be borne in mind and 
satisfied. The rumen micro-organisms comprising bacteria, protozoa 
and fungi, through cellulolytic reactions under anaerobic conditions, 
ferment plants cell walls and carbohydrates to volatile fatty acids 
(VFA). The latter primarily consist of acetic, propionic, butyric and 
pentonoic acids in ratio of 65:20: 105. Increasing the proportions of 
the energy and crude protein in a concentrate and its level of feeding 
increases the proportion of propionic acid but decreases the 
proportion of acetic and n-butyric acids. These VFAs are absorbed in 
the rumen for body metabolism. 

The rumen degradable crude protein and polypeptides, through 
microbial and enzymic reactions, are hydrolyzed to amino acids and 
further de-aminated to produce ammonia. Non-protein Nitrogen 
(NPN) sources such as urea and biuret also provide nitrogen for 
microbial protein synthesis in the rumen. In feeding small ruminants 
with NPN, a trace amount of sulphur has to be included to facilitate 
microbial synthesis of sulphur-containing amino acids. Adequate 
dietary energy also has to be provided to optimize utilization of the 
Nitrogen. There are some dietary proteins known as bypass proteins 
because they escape degradation in the rumen but are digested in the 
intestine. Both the microbial and bypass proteins flow to the small 
intestine for digestion into amino acids, which are then absorbed in 
the blood stream for body metabolism 

Feeds in livestock are broadly classified into roughages and 
concentrates. Roughages are fibrous plant materials, which are 
edible to ruminants. They usually form the bulk of feed eaten by 
ruminants; they are primarily structural carbohydrate sources, which 
comprise cellulose, hemi cellulose and pectin. They include: 

a. Pastures: These are green or dry grasses and legumes 
standing on the field, which are eaten by ruminants. Improved 
grass and legume pastures when green have high digestibility 
and crude protein contents, enough to support productivity in 
r u m i n a n t s .  B u t  a s  t h e  p a s t u r e  m a t u r e s ,  the  



crude fibre content increases while the crude protein declines, 
thus reducing its nutritional value. Examples of good pasture 
grass species are Digitaria smutsii, Cydodon nlemftlensis, 
Ar~dropogon gavnus, Chloris gayana and Brachiaria 
decurnbens. Good leguminous pasture species include 
Stylosanthes gzlianensis, Stylosanthes hamata and 
Stylosanthes humili. 

b. Hay: The term refers to dried, preserved pasture used as feed 
for ruminants. The quality of hay is determined by the 
nutritive value ofthe pasture from which it is made, its stage of 
growth, harvesting method, curing and storage methods. 
Good hay can be made from green pasture, cut prior to 
maturity and sun-cured. 

c. Browse plants: These are perennial shrubs and trees whose 
leaves are consumed by small ruminants, especially goats. 
Their leaves are highly digestible and being mostly 
leguminous, contain significant amount of crude proteins. 
Good quality browse when available in sufficient quantities 
have the capacity of supporting maintenance, growth and 
reproduction in small ruminants. Some examples of browse 
are Lelrcaena leucocephala and Gliricidia sepium. 

d. Silage: It is made from green fodder of immature crops, such 
as maize. Immature crops are cut, compacted and ensiled in a 
pit for fermentation for a minimum ofthree weeks. Silage is of 
good nutritional value, provided the crop is harvested at a 
proper stage and ensiling is well done to prevent moldiness. 

e. Crop residues: They include sorghum stover, maize stover, 
groundnut tops and cowpea foliage. These residues are low 
in both digestibility and crude protein. Their leaves and 
leaiy sheaths are more digestible and nutritious than their 
stems. Therefore, small ruminants derive maximum 
nutritional benefits by feeding on the leafy portion of the 
crop residues. The nutritional value, vis-8-vis digestibility 
and nitrogen content, of non-leguminous crops residues can 
be enhanced by treating the crops with urea and by 
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breeding crops with more nutritious straws and by improving 
harvesting methods. The use of improved crop residues as 
basal diet has gained assendacy in small ruminant production 
primarily due to the mounting pressure on the use of land for 
many purposes other than pasture development and the 
scarcity of feed during dry seasons or droughts. 

Concentrates, unlike pasture, are highly nutritious feed 
supplements offered to ruminants in small quantities to correct any 
nutritional deficiency in the basal diet. Supplements are usually 
compounded from various feeds as concentrate rations. Supplements 
can be grouped under the following nutritional classes:. 

a. Carbohydra tes :  They a re  supplementary  
conventional sources of non-structural carbohydrates 
are cereal grains and their offals, which contain simple 
sugars, fructosans and starch. They could form 50 to 
70% of the concentrate ration. Because of the high 
cost of cereals, they are now being partially or wholly 
replaced with their offals and agro-industrial by- 
products such as molasses and brewers dried grains 
(BDG). Carbohydrates are the main source of dietary 
energy for ruminants and energy is the most limiting 
nutritional conlponent in ruminant nutrition and 
production. The nimen fermentation of the non- 
structural carbohydrate produces the same volatile 
f ~ ~ t t y  acids in a similar proportion to that of structural 
carbohydrates in plants. 

b. Non-proteins Nitrogen (NPN): These are 
supplemental dietary proteins for ruminants, which 
arc: mostly derived from oil seed cakes or meals. 
Sources ofthe cakes and meals and the extraction 
process of the oil determine the percentage 
degradation of these cakes or meals in the rumen. 
Blood meal protein is known to be essentially 
indigestible in the rumen while soybean is 



degraded 60 to 80% in the rumen. The rumen degradable 
proteins are hydrolyzed to polypeptides and eventually to 
amino acids, which are used in microbial protein 
synthesis. Many rumen micro-organisms can however 
synthesize microbial amino acids and protein from rumen 
ammonia and incorporate appropriate carbon skeleton 
derived from rumen carbohydrate fermentation. The 
bypass protein and the synthesized rumen microbial 
protein then flow into the small intestine for enzymic 
digestion. 

c. Minerals: The nutritionally important dietary minerals in 
feeding sheep and goats are calcium, phosphorous, 
potassium, sodium and chloride. These minerals are 
routinely added as bone meal and common salt to the 
concentrate mixture at a rate of about 2 to 3%. Trace 
minerals comprising cobalt, copper, iodine, iron, arsenic, 
manganese, zinc, fluoride, selenium, molybdenum, 
nickel, vanadium, silicon, chromium and tin are 
contained in mineral premixes which can be included in 
the concentrate at a rate of 0.25% 

d. Vitamins: The micro organisms within the rumen of 
sheep and goats are capable of synthesizing the B Vitamin 
from dietary and microbial amino acids. However, 
Vitamin A is derived from its precursor, carotene from 
plants and can be stored in the liver for future use. 

The availability of both roughages and concentrates is a critical 
factor in Nigeria's livestock industry. Feed shortage poses a major 
constraint to sheep and goat production in Nigeria (Belewu et al., 
2007; Ahamefule and Elendu, 2010). Even where fodder resources 
abound, seasonal fluctuations in nutritive value make sustainable 
gains in production from good management and disease control 
.programs unrealistic (Alli-Balogun et al.. 2003). The crude protein 
contents of principal forages such as gamba (Andropogon 
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gayanus) and guinea grasses (Panicum maximum) fall to as low as 
2% for the most part of the dry season, alongside reduced mineral and 
energy contents (Lens!. 1989; Pond et al.. 1995). In addition, crop 
residues and agro-industrial by-products that are used in 
supplementing these principal forages during the extended dry 
season are highly fibrous, low in digestibility and devoid of most 
essential nutrients that are required for increased rumen microbial 
fermentation and improved performance of the host animal (Osuii et 
al.. 1995; Lanyasunya et al.. 2006). The resultant effects, as widely 
acknowledged, are reduced intake and digestibility of dry matter and 
productivity of the animals (Nsahlai et al., 1998). 
Also feeding ruminants during dry season in the tropics has always 
been a challenge to farmers because there are little pastures. As a 
result, the performance of these animals is seriously impaired leading 
to a biological phenomenon known as "Compensatory Growth" 
(Figure I). The phenomenon is also known as catch-up growth or 
compensatory gain. It is an accelerated growth of an organism 
following a period of slowed growth, particularly because of nutrient 
deprivation. 
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Figure 1 : Cyclic Growth Pattern of Ruminants 
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The compensatory growth phenomenon is no less evident in 
southwestern Nigeria. Findings of our surveys of feeding practices of 
small ruminant farmers in the Southwest buttressed this point 
(Odeyinka, 1996; Odeyinka and Ajayi, 2004; Odeyinka and Okunade, 
2005). A structured and validated questionnaire was administered 
among small ruminant keepers in peri-urban towns in Oyo and Osun 
States. Data were collected on socio-economic characteristics, type of 
small ruminant kept,production parameters, farm structure, feed 
resources and general management practices of the respondents. 
Results showed that about 80% of the respondents were between the 
ages of 31 and 60 years. Male respondents were more involved in 
small ruminant production than their female counterparts. Across all 
the towns surveyed, goat alone was kept by a higher percentage of the 
respondents. About 16% of the respondents kept sheep alone while an 
insignificant proportion kept both goat and sheep together. The 
farmers obtained their foundation stock mainly from local markets 
and from neighbours. There were no specialized feeding and breeding 
programmes. Farmers in peri-urban areas had access to veterinary 
services although this was expensive. Most of the mortalities recorded 
were due to accidents, theft, or diseases, such as mange, diarrhoea and 
Peste des Petits Ruminants (PPR). In all cases, morbidity and 
mortality were not significantly high due to good health practices and 
accessibility to veterinary services. This scenario wa-s found to be 
contrary to the situation in villages where there was no access to 
veterinary care, hence, there was high mortality as a result of disease 
(Odeyinka, 1996; Odeyinka and Okunade, 2005). 

The available feedstuffs for small ruminants have also been surveyed 
(Odeyinka and Ajayi, 2004). Predominant feedstuffs were agro- 
industrial by-products such as residues of oil extraction from oil- 
bearing seeds, by-products from grain processing, peelings of crops, 
industrial by-products, crop residues, and roughages, including 
pasture and browse plants. The most commonly-fed were pasture, 
c a s s a v a  p e e l  a n d  m a i z e  r e s i d u e s .  T h e  
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types and quality of feedstuffs in southwestern Nigeria tend to be 
affected by location and season as well as by human competition. 

One possible way to alleviate this challenge and maintain sustainable 
production in the Southwest and in other parts of the country is to 
feed small ruminants high quality feedstuffs which are not 
consumed by human. In addition, the feed must be available and 
accessible all year round; it must be abundant and cost effective, if 
not free. Feeds that meet these criteria will reduce the cost of animal 
production without a decrease in productivity (Odeyinka, 200 1; & 
e ta / . ,  2006). But then, formulating such a feed is not a chest-beating 
exercise; instead, it is a herculean task. The search for sources of 
feedstuff that are abundantly available and accessible all year round 
has taken me to over fifteen countries, including the United 
Kingdom, the United States of America, The Netherlands, Italy, 
Gambia, Sierra lone, Sweden among other nations. It has taken me to 
many villages in Nigeria, as well. Mr. Vice Chancellor Sir, I am 
delighted to inform this epistemic community and my indefatigable 
audience that results from both collaborative and independent 
empirical inquiry that prompted my globetrotting, village-combing 
and community advocacy have not only assuage the thirst of 
scientific community at the global level, to a certain degree, they 
have also put a balance diet and three square meals on the tables of 
many communities in southwestern Nigeria. I will devote the 
remaining portion ofthis lecture to reflect on these milestones. 

Evaluation of nutritive value of browse plants-In vitro 
I 

According to 0rskov (2000), feed evaluation is important to farmers 
in deciding which feeds to buy and for livestock planners to assess 
prospective production levels, to plan for import and export 
strategies. The nutritive value of many tropical browse plants 
including that of their different parts and their seeds were determined 
during my Commonwealth Post-doctoral training at the Macaulay 
R e s e a r c h  Ins t i t u t e ,  A b e r d e e n ,  S c o t l a n d ,  u n d e r  the  



Supervision of Professor E.R. Orskov, the world acclaimed animal 
nutritionist. I successfully determined the nutritive values of three 
Nigerian leguminous browse species (Gliricidia sepium, Leucaena 
leucocephala and Cajanus cajan) using 1n-vitFo gas production 
method. These legumes were found to have significant effects on in 
vitro gas production, with G. sepium producing the highest volume of 
gas. The addition of Polyethylene Glycol (PEG) caused a significant 
increase in the volume of gas produced by all the three browse species 
(P<0.01) indicating that they all contained phenolic compounds 
which could have anti nutritive properties. Measurement of in sacco 
dry matter (DM) digestibility showed that 24h rumen DM 
digestibility for G. sepium, L. leucocephala and C.cajan was 62.86, 
55.25 and 55.63% respectively. G. sepium had statistically higher 
DM digestibility (P<0.01). The results suggest that among the 
compared species, G. sepium had the highest nutritive value and that 
L. leucocephala and C. cajan were of similar value. 

We also evaluated the nutritional composition of the seeds of these 
browses to ascertain which ones could be used as protein supplements 
especially during the dry season. The rationale for the evaluation lies 
in the overabundance of these seeds during the dry season (Adegbola 
1985). Thus, the protein compositions and the defaunating 
characteristics of the seeds were investigated. The seeds with high 
protein content combined with more effective defaunating activities 
could result in greater microbial protein flow into the small intestine 
of ruminants thus providing the host animal with more protein. We 
determined the nutritive value of eight tropical legume seeds, namely, 
Phasey bean (Macroptilium lathyroides), Centrosema pubescens 
(centro), Puerariaphaseoloides (Puero), Calopogonium mucunoides 
(Calopo), Leucaena leucocephala (Leucaena), Stylosanthes 
guianensis (Stylo), Macroptillium atropurpureum (siratro) and 
Clitoria ternatea (Blue pea), using percent nitrogen (protein) content, 
in vitro gas production, dry matter (DM) degradability and 
defaunating ability. Clitoria tematea seeds had the highest %N 
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(7.07) while Centrosema pubescens had the lowest (3.52). The 
ranking of the seeds in terms of percent protein content was as 
follows: Clitoria ternatea > Puerariaphaseoloides > Calopogonizun 
mticunoides >Stylosantkes gtlianensis > Macroptillium 
atropurpureum > Leucaena IeucocephaIa > Macroptilitim 
lathyroides > Centrosema pubescens. These species and 
Polyethylene Glycol had significant effects on In-vitro gas 
production. Centrosema pubescens produced significantly highest 
volume of gas (55ml) while Stylosanthes guianensis produced the 
lowest volume of gas (29ml). The ranking of the seeds in terms of gas 
production was as follows: Centrosema ptlbescens > Macroptillium 
atropurpureum > Macroptilium lathyroides > Leucaena 
leucocepl~ala > Puerariaphaseoloides > Calopogonium mucunoides 
> Clitoria ternatea > Stylosanthes guianensis. There was increase in 
gas production on addition of PEG only in Stylosanthes guianensis 
(P<0.05). The seeds had high degradability. Leucaena leucocephala 
and Sfvlosanth~s guicrnerzsis seeds were the least degraded while 
Cerztr-oseoza pllhescens was the most degraded. The ranking of the 
seeds b3 .cd on nylon bag degradability was: Cen/t-o.srma puhescens 
> Piir~r;.i~.ia pita.scoloidcs r Clitoria ternatea , hifacroptilium 
l~rr/~~~ruide,s 3' M~7croptillizlm atropurpureum > Calopogonizlm 
m~lclrnoiclc ry > Leucuena let~cocephala > Stylosanrhes guianensis. 
The1 r. wrac :I high positivc correlation between in vitro gas production 
and nylon bag degradation (r = 0.87). Only seeds of Calopogonitlm 
mncluloities and Clitorin ternatea had defaunating activities. 

I t  was concluded that the seeds of tropical legumes had potential as 
feed supplements for ruminants as they were highly digestibile, and 
rich in nitrogen. Clitorin ternaictr and Calopogonium mucunoides 
appeared to have potential as defaunating agents (Odeyinka et al., 
2003"; 2004). Odeyinka et al. (2003"; 2004) concluded that the 
increase required in animal production and protein consumption in 
the tropics can be achieved if the potentials of the seeds of the 
evaluated tropical legumes are adequately harnessed and integrated 
into small ruminant production system. 



Seedqof Clitoria ternaten, especially, can be used as a defaunating 
agent to increase protein availability to small ruminants, and thereby 
improve livestock productivity in the tropics, and eventually 
contribute to increasing the protein intake of people in the developing 
countries. 

Effects of season on yield of Gliricidia sepium and Leucaena 
leucocephala 

Mr. Vice Chancellor Sir, having certified that the seeds of Gliricidia 
sepium and Letlcaena le~icocephala can be harnessed as a feedstuff, 
I turned to the posibility of using these browses during dry season or 
drought, which is a daunting challenge in livestock production in the 
tropics. Odeyinka and Ademosun (1993) studied the effects of season 
on the yield and nutritive value of Gliricidia sepium and Leucaena 
letrcocephala. We established that there was no significant difference 
(P<0.05) in the dry matter yield of the two browse species and that 
season did not have significant (P<0.05) effect on the dry matter yield 
of Leucaena but had on that of Gliricidia (P<0.01). Leucaena was 
higher in nutritive value than Gliricidia. Odeyinka and Ademosun 
(1 995) and Bosman et nl; (1 995) further researched the relationship 
between feed offer and feed intake of browse plants. In two 
experiments with Gliricidia sepium (G) and G combined with 
Leucaena 1c:rcocephalu (GL), 14 West African Dwarf goats were 
offered seven feed levels varying from 60 to 120 g DM kg ' I - '  d ', with 
increments of 10 g, in Expt. 1, and from 40 to 130 g DM kg "" d ', with 
increments of 15 g in Expt. 2. Maximum DM1 for the G and GL were, 
in Expt. 1 : 72.5 + 2.6 and 90.7 + 27.2, in Expt. 2: 55.5 + 3.7 and 63.4 * 

/ I  -_I I 

5.3 g kg d , respectively. In both experiments, GL rations were 
more digestible than G rations, the difference in the second 
experiment being larger ( I  0.3 vs. 3.6 percentage units), mainly due to 
a lower digestibility of G. A marked effect of refusal rate on intake 
was found and the relationship between refusal rate and DM1 differed 
per diet. Animal production per unit of forage offered was maximal at 
offer levels ranging from 79.4 (Expt. 1, G) to 106.6 g 
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DM kg-'" d ' (Expt. 1, GL). Corresponding weight gains were 
estimated to range from 2.0 (G2) to 8.2 g kg-".75 d-' (GLI). Refusal 
rates at maximum production levels varied from 13.4% (Gl) to 
41.6% (G2). Estimated maintenance levels were attained at refusal 
rates varying from 0.7% (GI) to 20.3% (G2). Odeyinka and 
Ademosun(l995) concluded that a wide range of offer levels is 
required to obtain a reliable estimate of the relationship between feed 
offer and intake. Feeding at a fixed refusal rate to determine the 
quality of feeds may lead to misjudgment as feeds do not attain 
maximum intake at the same refusal rate. If a feed is heterogeneous 
and thus offers opportunity for selection, high offer levels and 
accompanying high refusal rates may have to be accepted if the 
objective is to maximise animal production per unit of available feed. 

I studied the feeding behavior and diet selection of West ~ f r i c a h  
Dwarf (WAD) goat (Odeyinka, 2000). Within 30 minutes into the 
feeding period, it was observed that the goats concentrated on 
Lezrcaena leucocephala which they struggled over for favoured 
position leading to horn locking. The animals first smelt the different 
plants took a bite before concentrating on a particular forage. The 
animals ~~sual ly  consume the fruiting bodies and leaves of the 
lriecaena before eating the two other forages. The mean number of 
bites per goats per minutes was 10, 8 and 6 for Gliricidia sepium, 
Leucaena and Panicum, respectively. The animals exhibited bi-pedal 
stance during feeding. Analysis of variance showed forage intake to 
be significantly different (P~0.05) among the forages. Proximate 
analysis of the three forages indicated that leucaena had a higher 
quantity of dry matter (DM). crude protein (CP) and ether extract 
(EE) compared to the other two forages while Panicum maximum had 
higher CF, lower CP, ash and EE content relative to Gliricidia 
sepium. This showed that Leucaena and Gliricidia are palatable and 
high in nutritive value and as such could be fed to ruminants all year 
round. 



Leucaena Ieucocephala and Gliricidia sepium have great potential as 
sources of high quality nutrients for ruminants and are suitable as 
year-round feed because of their drought resistance, persistence, 
strong growth and regrowth and palatability (Reynolds and Adeoye, 
1986). They have high crude protein of high digestibility and are also 
high in minerals and vitamins (Jones, 1979; Smith and Van Hourtert, 
1988). However, the use of Leucaena as a sole livestock feed is 
limited by t h e  p resence  of mimosine, n-(l-(3-hydroxy- 
4pyridone) -x - amino propionic acid, a toxic non protein amino acid 
(Figure 2) that causes low weight gains, general poor condition and 
hair loss in ruminants (Kingsbury, 1964, Hegarty et al., 1964, 1979). 
The diverse results on toxicity from feeding Leucaena were 
apparently explained by the elucidation of quite different toxic 
properties of mimosine and its degradation product 3, 4 dihyroxy 
pyridone (DHP) (Figures 3) and the intra-ruminal conversion of 
mimosine to DHP. Mimosine has acute cytotoxic effects, while DHP 
has low general toxicity but is a chronic goitrogen (Hegarty et al., 
1976). 

Figure 2: Structure of Mimosine 
(Source: Poonam and Pushpa, 1995) 
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Figure 3: Conversion ofMimosine to 3,4 dihyroxy pyridine 

(Source: Poonam and Pushpa, 1995) 

It has been found that toxicity varies from locality to locality (Jones 
and Megrraity, 1983). For example, the animals cannot tolerate more 
than 30% and 50% Leucaena in their respective diets in Australia and 
Nigeria (Jones, 1981), while in Indonesia and Hawaii, the animals 
can tolerate up to 100% level of Leucaena intake, and the urine of the 
goat in the latter countries was found to be free of DHP (Jones and 
Megarrity, 1986). As a rule of thumb, toxicity symptoms occur when 
fresh Leucaena leucocephala fodder represents more than 10% and 
30% of the diets in non-ruminants and runminants respectively 
(NAS, 1977). When diets contain less than 30% Leucaena (dry 
weight), cattle can thrive for long periods on it, but when it is more 
than 50% in the diet and feeding is continued for at least ix months . and more in some localities with non-adapted goats, the result may be 
general ill-health with loss of tail and rump hairs, excessive 
salivation, enlarged thyroid glands and poor growth (NAS, 1977). 

Two ways of ameliorating toxicity of Leucaena are (i) feeding of 
other browse species (such as Gliricidia sepiunz and Moringa 
olezfera (Figures 4 ) in conjuction and (ii) the use of rumen 
inoculum. The latter has been found to be successful in Australian 
goats (Lowry, 1987). Leucaena toxicosis has been controlled in 



Australia and Florida but not yet in Africa (Hammond, 1995). Jones 
(1 994) reported the results of screening urine from ruminants for the 
presence of 2 ,3  and 3 , 4  DHP in which it was suggested that ruminal 
DHP-degrading ability was not present in ruminants from Ethiopia, 
Kenya, Nigeria, South Africa, Tanzania, Zaire and Zimbabwe. 
Several studies were thus conducted to determine the effect of 
inoculation and levels of Leucaena on the performance of WAD goats 
in Nigeria 

Figure 4: Gliricidin sepium 'Agunmaniye'. 

I conducted many studies in the Obafemi Awolowo University 
Teaching and Research Farm to investigate the toxicity of Mimosine 
in West African Dwarf goats on high Leucaena diet. The studies 
revealed that goats fed higher than 50% level of Leucaena showed 
signs of mimosine toxicity (alopecia, feed refusal). We established 
from the studies that Leucaena cannot be fed as a sole diet to West 
African Dwarf sheep and goat in Nigeria (Odeyinka, 1996; 1999; 
200 1 ; Odeyinka and Ijiyemi, 1997). 
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Many studies were carried out to inoculate WAD sheep and goats to 
increase their tolerance to mimosine toxicity. The goats in treatment 
one to three were not inoculated and were fed 50, 75 and 100% 
Leucaena respectively while treatments four and five were 
inoculated and fed 75 and 100% Leucaena. Each animal was fed 
twice daily, a total of 90~1kg""er day. Faeces and urine were 
collected thrice from each animal in each treatment for three periods. 
Data were collected on dry matter intake (DMI), digestibility, body 

, 
weight gain and dihydroxyl pyridine (DHP) in urine. Inoculation and 
level of Leucaena in the diet did not have significant effect on DMI. 

\ The inoculated goats fed 100% Leucaena had the lowest DM1 of 
54.2 1 glkg" "and organic natter intake (OMI) of 50. 14g/kg0 '' 
(P<0.05). The animals on 100% Leucaena and inoculated had the 
lowest (P<O.O 1) growth rate of 13.4lglkglday. The mean DHP in the 
urine of all animals in the experiment were higher than reported . 
levels in Haiwaiian goats that can tolerate 100% Leucaena diet. The 
animals on treatments two and five showed signs of Mimosine 
toxicity. Mr. Vice Chancellor Sir, given that Lezicaena lezrcocephala, 
although highly nutritious, cannot serve as a sole livestock feed 
because of Mimosine toxicity, I turned to Moringa oleifera, also 
known as "the Miracle Tree". 

Making feedstuff out of the Miracle Tree 
Moringa oleifera (Figure S), commonly known as "Moringa", is the 
only genus in the Family Moringaceae. Moringa oleifera is the most 
cultivated tree in India. It is a nutritious vegetable tree with a variety 
of potential uses. Moringa is fast-growing, drought-resistant, and 

.I 

considered as one of the world's most useful trees. Every part of the 
Moringa tree, right from the roots to the leaves, has beneficial 
properties that can serve humanity. Moringa tree can be used for food 
or for some other beneficial property. In many countries, Moringa is 
used as a micronutrient powder to treat certain diseases such as 
diabetes, obesity, cardiovascular disease, arthritis and attention 
deficit disorder. 



Figure 5: Moi-inga o1eiJi.l-a 'Adagba malero~ Ewelel Ewe ilel Ewe 
igbalel Idagbo monoyk' seedlings in the Nursery at O.A.U. Teaching 
and Research Farm. 

Moringa leaves can be eaten fresh, cooked, or stored as dried powder 
for many months without refrigeration, and without loss of nutritional 
value. It is especially promising as a food source in the Tropics, 
because the tree is in full leaf at the end of the dry season when other 
foods are typically scarce. A kilogram of Moringa oleifera provides 
9 times the Iron in equal amount of spinach, 14 times the Calcium in 
milk, 2 times the Vitamin A in carrot, 2 times the protein in yogurt, 4 
times the Potassium in bananas and 4 times the fiber in oats (Agbogidi 
and Ilondu, 20 12). 

These immense benefits prompted me to introduce moringa in 
Obafemi Awolowo University Teaching and Research Farm in 2006. 
During my Borlaug Postdoctoral Fellowship, I imported some seeds 
of Moringa olefer-a and Moringa stenopelata (Figures 6-9) from the 
United States of America and planted them on the Teaching and 
Research Farm. Although I planted moringa for livestock feeding, it. 
has become very useful not only to livestock nutritionists but also to 
intelligentsia and lay people within and outside our university 
community. In our studies, Moringa was fed as supplements and as a 
sole feed to different classes of livestock ranging from rabbits to 
sheep and goats in both Nigeria and The Gambia. Results of these 
s t u d i e s  g a v e  h i g h e r  p e r f o r m a n c e  
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to animals on moringa diets (Odeyinka et al., 2007; 2008; Asaolu et 
al., 2009 a,b; 2010). Moreover, manure producing and anti- 
helmintic attributes of moringa and bamboo leaves were also 
evaluated (Asaolu et al. 2012"")). We found out that bamboo and 
moringa leaves contained no condensed tannins of anthelmintic or 
nutritional significance. However, complementing groundnut hay, 
the feed resource of choice in The Gambia, with moringa foliage 
(5050 ratio), could play prominent roles in small ruminant control 
programmes, as it appeared promising in improving resilience of 
West African Dwarf goats to the negative effects of gastrointestinal 
nematode infections and maintaining productivity under the 
parasitic challenge, through improved supply of crude protein to the 

I infested animals. 

t These unprecedented successes recorded from our basic research 
on moringa emboldened us to move from basic to adaptive research. 
The first on-farm study investigated the crop farmers' (who were 
also rearing sheep and goats) awareness and perception of Morinpa 
oleifera in Osun, Ekiti and Oyo States of southwestern Nigeria. The 
study revealed that many (6 1.87%) of the farmers were ignorant of 
the plant, that is, they could neither identify the plant physically 
nor by name. Years of knowledge of Moringa oleifera were found to 
significantly influence their level of perception of the plant. 
However, a majority (92.80%) of the fanners indicated their 
willingness to cultivate the plant if introduced to them (Odeyinka et 

. a1.,2007). 

? We also examined gender gaps in the level of awareness and 
propagation of Moringa oleifera; compared their willingness to 
adopt innovations on Moringa oleifera, and analysed the constraints 
associated with men's and women's propagation of Moringn 
olejfern arnongst farrners in sozithwestern Nigeria. Snowball 
sampling technique was used to select equal number of male and 
female respondents across the region. The results revealed, amongst 
others, that widowhood and illiteracy were the likely interlocking 
s y s t e m ,  w h i c h  h a s  r e s h a p e d  o p p r e s s i o n  a m o n g  



the female respondents. Statistically significant gender gaps or 
inequalities at P 50.05 level, existed in the level of awareness (F = 

6.29), propagation (F = 15.56), willingness to adopt innovation (F = 

12.6 1 )  and socio-cultural perception ofMoringa oleifera (F = 11.34). 

We, therefore, carried out the popularization of the plant using on- 
farm adaptive research (Odeyinka et al., 2007; Torimiro et al., 2009). 
This we did, Mr. Vice Chancellor Sir, and I am happy to inform this 
august audience that many farmers who accepted the output of our 
research on moringa are already breaking shackles of poverty in 
Osun and Oyo States. 

Figure 6: Moringa oleifera : 'Ewe ile' plantation at the 
O.A.U..Teaching and Research Farm. 
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Figure 7:  Moringa oleifera seeds 
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Firmre 8: Moringa stenopelata plantation at the O.A.U. Teaching 



Figure 9: Moringa stenopelata seeds 

Given these immense potentials, the Miracle Tree can serve as a sole 
feedstuff in small ruminant production system. However, the recent 
popularization of the nutritional, medicinal, cultural, and 
environmental benefits of Moringa olelfer-a in Nigeria has created a 
serious competition between its use as a small ruminant feedstuff and 
other alternative uses. The multipurpose functions of moringa and 
similar factors have necessitated the Inaugural Lecturer to explore 
the possibility of converting wastes into small ruminant feedstuffs. 

From waste to wealth: Towards sustainable small ruminant 
feeding 

Wastes comprise all the materials arising from human and animal 
activities that are considered as useless or unwanted; and as such, 
they are discarded. Wastes also include by-products of processlines or 
materials that may be required by law to be disposed of 
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(Okecha 2000). Wordld Health Organization (WHO) defines waste as 
something which the owner no longer wants at a given time and place 
and which has no current or perceived value. It has also been defined 
as any material lacking direct value to the producer and so must be 
disposed of. Waste can be classified in a number of ways: on the basis 
of sources, environmental risks, utility and physical property. On the 
basis of source, wastes are again classified as: municipal, industrial, 
agricultural and household wastes. 

According to Odeyinka et n1.(2003~) agricultural and household 
watses can play a vital role in providing feeds for small ruminants on a 
sustainable basis. Although ruminants such as goats can ultilize poor 
quality and high fibre forages for its body maintenance and 
production (Howel et a/. , 1988; Dominique et al., 199 I ) ,  inclusion of 
some household and agricultural watses in the feeds of these animals 
can better enhance their productivity. Also household watses and 
agricultural residues can replace certain concentrate feeds in 
ruminant production. We studied the effects of feeding soybean milk 
residue, cowpea seed waste and corn starch residue on the 
!lerformance of *\N,L\!~ goats (Odej.inka et (]I . ,  2003b). The resu!ts of 
this experiment st7 )w,fd !hat soy!lrs~ milkresi~:lil~, corn starch rrsidue 
a i d  cvwpea seed \v;l.ste c:jil effccT.ively r??!ac,:: yrourclnut ~:>!;c and 
p:irt of t11c corn bran in diets nC'TdVzst AE-~c:n D-,~,,a;.I'~oats. Thc use of 
these wastes could help hot!~,elioldi; in ~xoviding fccti for thcir srnall 
ruminants at a cheaper cost acc! on 3 sustainable ba ;i:; esperialjy in 
the dry season, and thereby incrt-ase the size of househoid flocks 
(Odeyinka et nl., 2003b). 

Other agricultural watstes which the Inugural Lech~rrr found to be 
sources of wealth are cassava peels and pineapple wastes. Asaolu and 
Odeyinka (2006) found that cassava peels supplemented with 
gliricidia can be used in practical production diet for West African 
Dwarf sheep with better prospects of utilization through ensiling of 
the peels. We also studied the conversion of pineapple wastes into 
small ruminant feeds. Pineapple waste (PW) is a by-product 



from pineapple processing. It is mostly dumped, and this pollutes the 
environment. PW was collected from Funman Fruit Juice Factory and 
fed to WAD sheep. The inclusion of PW increased animal 
performance but there was a lot of seepage of nutrients (Taiwo et al., 
201 1). Therefore, in the bid to minimize the seepage, we developed a 
simple procedure for converting pineapple waste into animal feed 
using wheat offal (WO) as an absorbent. Increasing quantities offresh 
PW were mixed with WO (wlw) at the following ratios (WO:PW), 
1: 1, 1 : 1.5, 1 :2, 1 :2.5, 1 :3, and 1 :3.5 and subsequently sun-dried for 4 
h. Samples were analyzed for moisture content after 4 h and then 
proximate composition was determined. The results showed that 1 : 1, 
1 : 1.5 and 1 :2 (W0:PW) ratios dried to 5 10 - 12% moisture content in 
4 hrs. Crude protein and crude fiber components ranged from 15 to 
16 and 7.5 to lo%, respectively. The 1:2 (W0:PW) ratio was 
considered as the optimum combination for quickly recycling of PW 
to animal feed using keeping quality and nutrient contents as criteria. 
A simple and quick conversion procedure was developed for 
pineapple waste using wheat offal as absorbent. This product showed 
potential for use as animal feed ingredient (Makinde et. al., 201 1). 
The product\feed developed was fed to WAD goats; the results 
showed superior growth rate and performance of goats fed the feed, 
whe? compared with the anilna i.; on the control diet (Ayandiran et a/., 
20 13). 

This research effort is n resnonsc to the clarion ca!l on scientists, 
nation-states and other stakznulGcrs in human progress to articulate 
an alternative to the current post-Fordist mode of production 
itnplicated in growing environ~nental degradations, ecological 
scarcity and the rising of ocean. Mr. Vice Chancellor Sir, 
incorporation of agricultural wastes into small ruminant feedstuff, as 
our research findings have revealed, is not only a way of achieving 
sustainable livestock production, but also a means of stemming the 
rise of ocean and healing the Planet Earth. Our research findings, 
therefore, point to a sustainable path to sustainable community 
development. 
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Community engagements: Linking the town and the gown 

The profitability of any intellectual endeavour lies not only in its 
theoretical profundity and analytical prowess but also in its practical 
importance. This is veracity, worthy of all acceptances, especially in 
the context of developing countries where poverty demeans human 
body and destroys the soul if not the spirit, and thereby raises 
questions about the relevance of scientific findings in our Ivory 
Tower. Good research findings validate or repudiate existing 
hypotheses, better ones expand and spin old and new theories, but 
excellent eruditions do not only alter the mental landscape of 
epistemic community but also silence the rumbling stomach of the 
hungry and strengthen the institution from which the scholarships 
proceed. Mr. Vice Chancellor Sir, I hereby state unequivocally that 
the outputs of my intellectual odyssey spanning over two decades 
belong to the latter category. My research efforts have not only 
attracted many accolades, such as Fellow of the West African Dwarf 
Goat Research of the Department of Animal Production Systems 
Wageningen, The Netherlands, Commonwealth Postdoctoral 
Fellowship, United Kingdom, Stapledon Memorial Fellowship, 
U.K., The Netherlands Fellowship Programme, Normw Borlaug 
Fellowship for U'omen in Ap-iculture. Caricgie Corporation ofNew 
York, and Swedish Intzrnational De\fel~pniznt Cooperatio~~ Agency 
Fellowship, to mention hut a few. But more importantly, outputs of 
my intellectual endeavour have given food to the hungry and 
transformed the everyday life of ordinary people, especially in my 
research site as well as contributed to manpower development in 
Obafe~ni Awolowo University. 

A number of our research findings were taken to end-users whose 
livelihoods were subsequently improved by the innovations. Firstly, 
through my collaboration with colleagues in the Department of 
Agricultural Extension and Rural Development, we followed up to 
see the effects ofthe Goat Research Project that took place under the 
leadership of my Ph.D. supervisor, Professor 



A. A. Ademosun, ten years after the farmers adopted innovative 
nutritional formulation and management practices introduced to 
them. The study was conducted at the Obafemi Awolowo University 
Integrated Rural Development Project communities in southwestern 
Nigeria, to investigate the adoption status of WAD Goat 
Management Practices. About seventy project participants were 
purposively selected for the study. A structured and validated 
questionnaire was used to elicit quantitative data which were 
subjected to descriptive statistics. Qualitative data were also 
collected using Focus Group Discussion (FGD) and in-depth key 
informant interview. 

The study revealed, among others, that the farmers adopted the 
WADG management practices introduced to them at one point in 
time or the other during the project implementation, from which they 
derived a lot of socio-economic benefits. However, over 50 percent 
of the participants were no more involved in goat rearing since the 
project stopped. Reasons attributed to this discontinuance vary from 
community to cornmunit;;. Management practiccs such as regular 
feeding (cut and carry system) a116 wa<;hing were claimed to be 
labour itii;-.lsive and a Ijttlc bit c!iFi..:ul!. klowev.-.r. all ( lOOO/i , )  the 
respondcl!t:; expressed their desire<. :' :.::- italizatio~: ofthe project. 

Our work on moringa was also taI.en to farmer5 for ccononlic 
empowelment and poverty allevi,itiori. Some seeds we12 taken lo 
them for planting, and marly h a ~ c  ~ievcloped into trecs in some 
communities in Osun State. Some of the farmers now use moringa 
leaves as vegetable, livestock feeding, medicinal purposes and its 
seeds for water purification. The knowledge gained from this 
intervention was used to write the Moringa Con~ponent of the Delphe 
643 Project (African Women and Rural Environment), coordinated 
by Professor M. 0. Faborode. Through the Moringa Component of 
the Project, many lives of rural women in Osun and Oyo States have 
been impacted economically and socially, as they were taught the 
p r o d u c t i o n  a n d  u t i l i s a t i o n  o f  M o r i n g a .  We a l s o  
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distributed moringa seedlings and cuttings to female farmers freely. 
They were taught how to process the leaves into moringa powder and 
other products (Figures 10 and 11) ofhigh economic importance. The 
women could therefore contribute to family upkeep and assist their 
husbands at home. 

Figure 10: Moringa powder Figure 1 1 : Moringa products 
displayed by the Rural Women of displayed by the Rural Women of 
Osun State Osun State 

Mr. Vice Chancellor Sir, I am not only a scientist but also a steward. 
Permit me, therefore, to reflect on part of my stewardship as the first 
female Dean in the 50 years ofexistence of the Faculty ofAgriculture. 
The emphasis here is to indicate how by the special grace of God I 
synchronized science and stewardship to create and strengthen a 
newly emergent symbiotic relationship between town and gown. 

As soon as I assumed office, I sent letters to all the incumbent 
governors within southwestern Nigeria, seeking financial support for 
the Faculty. I am glad to inform this august audience that our own 
indefatigable Governor of Osun State Ogbeni Rauf Adesoji 
Aregbesola- responded. He did not give money, as I expected, but he 
actually solicited for a partnership. We developed a partnership with 
the Osun State Government, and this resulted in a Ram 



Fattening Scheme that actualised a mutually-beneficial relationship 
between town and gown. This symbiotic relationship allowed the 
Faculty ofAgriculture to participate in the empowerment of youths in 
Osun State, as they acquired skills on fattening of small ruminants 
(Figures 12- 14). And for the first time in the history of our University, 
people came from Ife and Ifetedo and its environs to the Obafemi 
Awolowo University Teaching and Research Farm and purchased 
Ileya rams. 

Moreover, the Teaching and Research Farm's Sheep buildings 
hitherto in a decrepit condition were repaired through the partnership. 
Also a bore hole was sunk in the Sheep Unit and this now supplies 
water to the Sheep Unit as well as Goat, Turkey and Beef Units. Thus, 
the newly emergent symbiotic relationship consigned the malignant 
water shortage in these units to the dustbin ofhistory. It also provided 
a nice space for both academic and technical staff to hone their 
respective skills; and in so doing, the partnership contributed in no 
small measure to manpower development in the Faculty. It is 
important to remark at this point that the greatness of Great Ife is 
embedded not in the richness of its slogan but in the strength of its 
manpower. Hence, upholding, and perhaps advancing, the greatness 
of our Great Ife is highly contingent on the quality of its manpower. 
This necessity, Mr, Vice Chancellor Sir, also compelled me to 
undertake herculean research works. I included manpower 
development in the University in my research agenda: I pursued it 
through the town-and-gown linkage as well as via an internal 
mechanism which I would like to reflect upon in the next caption. 



rd a mutually-beneficial relationship 
symbiotic relationship allowed the 

,ate in the empowerment of youths in 
;ills on fattening of small ruminants 
t time in the history of our University, 
:do and its environs to the Obafemi 
and Research Farm and purchased 

Research Farm's Sheep buildings 
L ere repaired through the partnership. 
le Sheep Unit and this now supplies 
15 Goat, Turkey and Beef Units. Thus, 
.i.lationship consigned the malignant 
i c  dustbin of history. It also provided 
IC and technical staff to hone their 
~ g ,  the partnership contributed in no 
levelopment in the Faculty. It is 
nt that the greatness of Great Ife is 
fits slogan but in the strength of its 
nd perhaps advancing, the greatness 
gent on the quality of its manpower. 
ncellor Sir, also compelled me to 
n works. I included manpower 
in my research agenda: I pursued it 
~nkage as well as via an internal 
#reflect upon in the next caption. 

F~gol-c 12: Ran hittenlng Module of 0 - Y  tS Programme 

Figure 13: 0-YES Cadets under the mentorship of the 
Inau gural Lecturer 

Figure 14: 0-YES Cadets w ~ t h  the inaugural Lecturer, Vice-Dean 
(Dr. A. 0. Ajayi) of the Faculty of Agriculture and Farm Staff 



Mentoring: Breaking the wall of partition, building to last 

Mr, Vice Chancellor Sir, what hatchery is to poultry farmers is what 
mentorship is to human resource managers. Mentoring is a tool that 
organizations can use to nurture and grow their workforce. It is the 
fulcrum sustaining excellent intellectual culture in the world 
acclaimed citadels of leaning. The wonderment that American Ivy 
League evokes in the popular imagination is sustained by effective 
mentorship. Mentorship guarantees the continuity of crosscutting 
edge research and gives intellectual ancestral linage to scholars. 

So the ancestral linage of my intellectual odyssey, which smacks 
aristocracy and exudes excellence, is neither genetic nor hereditary. 
Instead, it draws inspiration from men and women who broke down 
the wall of partition between student and teacher and between junior 
colleague and senior to give me effective mentorship. Mr. Vice 
Chancellor Sir, although, Ivory Tower is title-driven and a highly 
stratified setting, I have followed the good footprints of my mentors. I 
have provided quality mentorship to some of our colleagues both 
academic and non-academic within and outside our University 
community. 

I have mentored colleagues at multiple scales: My membership of 
the Directorate of Linkages and Sponsored Research has afforded me 
the opportunity to mentor younger colleagues through workshops 
within the University. As the first mentor to be chosen from Obafemi 
Awolowo University by African Women in Agricultural Research 
and Development (AWARD), I mentored colleagues at many 
international platforms and fora. AWARD platforms have enabled 
me to empower, impact and serve as a role-model to many female 
colleagues both in Obafemi Awolowo University and other 
universities in Nigeria. I mentored my mentees on the art of writing 
grant (grantsmanship), fund-raising, textbook writing, to mention 
but a few. 
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Mr Vice Chancellor Sir, the Very Reverend Professor Gregory 
Erhabor said that "grace is for distribution". I hereby state 
unequivocally that I have distributed academic grace through 
mentorship without reservation. Some of our colleagues whom I 
mentored on the art of writing grant now attract grants in the same 
way a bar magnet attracts iron filings. Some have won the same 
grants which I had won in the past. Others have had their scholarly 
articles published in international journals of high repute. These 
accomplishments, before the mentorship begun, were outside the 
imaginations of these mentees. 
Let me at this junction point out that my foray into mentorship was 
not parasitic but symbiotic. I have also learnt a lot from my mentees. 
What else can be greater than the joy of seeing your candle lightening 
others' without diminishing? Certainly nothing! My interaction with 
my mentees has afforded me the opportunity to experience the 
surpassing joy of seeing little ideas produce academic stars. Mr. Vice 
Chancellor Sir, the academic sky of our Continent is almost darker 
than darkness, but I am persuaded that mainstreaming effective 
mentorship in our knowledge industry will produce academic stars 
who will lit the darkened cloud. The stars must be competitive and 
complementary but not conflictive, because every star has its own 
milky- wav. 

Conclusion 
Agriculture in Nigeria evokes the image of a gig~ntic parqi'.ox. The 
nation has 82 million hectares of arable land and 18 million hectares 
of permanent pasture, yet it is one of the largest food importers 
globally while over 60 percent of its population suffer from 
malnutrition. This paradoxicality needs to be turned into prospel ity. 
Our agriculture has tremendous potential, but then, no one can eat 
"potential". Potential must be transformed into adequate food 
supply to our growing population. And small ruminant production 
system provides excellent plaform for such all-important 
t ransformation.  However,  small  ruminants  must be 



well fed all year round to enable them reach their full genetic potential. 
To this end, our ruminant livestock should be given access to drought- 
resistant browse plants, such as Gliricidia, Leucaena, Cajanus, and 
Moringa, as my research findings have indicated. The seeds of these 
tropical legumes, being highly digestibile and rich in nitrogen, have 
great potential as feed supplements for ruminants. The seeds of 
Clitoria ternntea especially, can be used as a defaunating agent. The 
advantages of "the Miracle tree" should be harnessed by all and 
sundry. I recommend that all tiers of the Nigerian government should 
support research on moringa, for better livelihood for our people. Also 
agro-allied industries are encouraged to invest in production and 
processing of these legumes, including their seeds, into livestock 
feedstuffs. 

Furthermore, extension agents are encouraged to take the good news 
of creating wealth from waste to farmers and household heads as my 
research findings have uncovered. Household wastes and crop 
residues are available all year round. Therefore, creation of awareness 
about the potential of household and agricultural wastes and provision 
of skills on the conversion of wastes to wealth via small ruminant 
production could be a watershed in the Nigerian government poverty 
alleviation and empowerment programwes. especially for women 
folks. Empowering women fanners in Nigeria will change the 
nutritional status of children in rural houscl~olds. for tlie women spend 
a greater share of their income., on houu: bold nutrition. There cL1.n be 
no bright future for agriculture in Africa unless we create a bright 
future for African women farmers; and small ruminant production is 
the goldmine that can catalyze the golden fiiture. 

Mr. Vice-Chancellor Sir, I want to give all the glory to God for my 
life to date, and appreciate my late parents, Chief and Mrs. James 
Onijigin Teniola, for enduring the process of parenting. As the last 
born of my mother, I enjoyed the benevolence of my senior ones. I 
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am indebted to my eldest brother who indeed is my de facto father- 
Pastor Rufus Afolabi Teniola, who as the first born of our parents 
weathered the storm, roughened the ladder and went through the 
tortuous path of Standard Six, Modem School, Teacher's Grade 111 
and 11, before entering the University, a role model and pace-setter 
indeed! I also appreciate his wife and my de facto Mummy, Mrs. 
Bamidele Ayoka Teniola, for giving him "space" to help his siblings. I 
am also very grateful to my elder sister and mother indeed- 
Deaconness Rhoda Apeke Popoola, who took me up at an early age of 
about four years, snatched me from death and mediocrity and gave 
me the opportunity of being the "daughter" of the Headmaster. I 
thank my brother-in-law and a great "father" Elder D. F. Popoola, 
who took me as his own daughter and gave me a good start in life. I 
am also indebted to my elder brother, friend and confidant, Dr. 
Samuel Oluwadare Teniola, for his support and encouragement, and 
to his wife and my friend, Mrs. Bukola Teniola, for being there for me 
always. I am also very grateful for the love shown by my other 
brothers "Bro. Mike" and Tope Teniola. My gratitude also goes to all 
my in-laws, the Odeyinka and Obembe families for their love and 
support at all times. 

In addition. I would like to appreciate my spiritual fatherlmother and 
mentor- The Very Reverend Professor Gregory. E. Erhabor and the 
Reverend (Mrs.) Ayodele Erhabor. I say thank you Sir and Ma for 
instilling the spirit of excellence in me and teaching me to b.we 
institutional mentality. To my mentors: Professor Eniola 
Akingbohungbe, Professor and Professor (Mrs.) Matanmi, Professor 
P.O. Aina, Professor E.B. Sonaiya, Professor Femi Ajibola, Professor 
Michael Faborode, Professor Abiodun Adediran and indeed, the 
Chairman of this occasion-our indefatigable Vice Chancellor 
Professor Barnitale Omole, I say a big THANK you for your 
mentorship that made the difference. I appreciate my research 
associates. My gratitude also goes to all my teachers, my students 
especially my past doctoral students - Doctors Asaolu and Oyedele 
and current doctoral students. Biodun Olosunde and Kola 



Ayandiran. I am also grateful to all the members of the Faculty of 
Agriculture for their support and also for allowing me to make history 
as the first female Dean in the Faculty. I am also indebted to ALL my 
friends, brothers and sisters in Christ, and well-wishers too numerous 
to mention. I appreciate your love at all times. 
Last but not the least, I would like to appreciate my immediate family; 
my loving, darling, precious "other half', my husband, friend, 
teacher, listener, adviser and encourager, Dr. Henry Agboola 
Odeyinka; I thank God for bringing you into my life in 1986 when you 
proposed to me. I am very grateful to you for giving me a level playing 
ground, thus allowing me to reach the peak of my career. I thank God 
for our children: Toluwani, Inioluwa and David. Thank you very 
much for your love, support, and for coping with my frequent absence 
from home, attending one conference or the otherlor performing 
official functions. 

Now, Unto Him That Is able to do exceedingly abundantly above All 
that we can ask or think, The Almighty, Immortal, Invisible, The All- 
wise God, be Glory and Honour Forever and Ever .......... ... .... Amen. 

Mr Vice Chancellor Sir, kindly permit me to end with this song to the 
Glory ofGod, Who Has been on my side all the way! 
To God be the Glory great things He Has done, 
So love He the world that lie gavt ?rs i-Iis son, 
Who yielded His Life an 'l~one~nc11; for sin, 
And opened the Life Gate that ALLmay go in, 
Praise the Lord, Praise the Lord, Let the earth hear His voice, 
Praise thc Lord, Praise the Lord, Let the people rejoice. 
0 come lo the Father, through Jesus the Son 
And give Him the glory, Great things He Has done. 

Ladies and Gentlemen, I thank you for your attention. 
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