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PREAMBLE 

It is with a profound sense of gratitude and honour that I stand to deliver the 114th inaugural 

lecture, titled Feed to food: biological machines in the hands of a monogastric nutritionist. 

I give gratitude to God because this momentous occasion marks the watershed of my 

intellectual adventure which started in 1971, and honour, because this is once-in-a-lifetime 

experience which symbolizes my inclusion in the league and family of full professors. The 

lecture is the 14th in the College of Animal Science and Livestock Production and 4th in the 

Department of Animal Nutrition.   

The Vice-Chancellor, Sir, the topic of this inaugural lecture may seem unfriendly to vegetarians 

and animal activists who believe that animals should neither be treated as machine on the farm 

nor used at all - for food, clothing, entertainment, or experimentation. One may also ask why 

an animal nutritionist is “flirting” with engineering terms. l would like to say, compassion is 

one thing no machine ever enjoyed, but the use of animals for food is an ethical thing to do; 

however, it has to be done rightly. The animals have to be given decent life and painless death. 

They need be respected. George Orwell, the author of the popular story book, Animal Farm 

said:  

Man is the only creature that consumes without producing. He does not give milk, he 

does not lay eggs, he is too weak to pull the plough, and he cannot run fast enough to 

catch rabbits. Yet he is lord of all the animals (Orwell, 1945: 7-9). 

Truly, the animal scientist is the lord who uses the animals but he needs guarantee provision of 

five freedoms to his domesticated animals: freedom from hunger and thirst, freedom from 

discomfort, freedom from pain, injury or disease, freedom to express normal behaviour and 

freedom from fear and distress. In my 29 years’ adventure as a researcher, an academic and a 

livestock husbandry expert, I have discovered four salient things about research: brains with 

which to think, eyes with which to see, machines with which to measure, and money. As an 

academic, hard work is a two-way street.  You get back exactly what you put in. As a livestock 

husbandry expert, I see livestock farming not just as a way of making livelihood, but a way of 

making life bearable. 
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1.0 INTRODUCTION  

Animal science is the study and management of animals under the control of humankind. It is 

historically known as animal husbandry. The field has evolved into a multidisciplinary science 

that applies biological, physical, and social science principles to improve the production, 

health, and well-being of animals. At its core, animal science is both a science and a business. 

It encompasses the study of domestic livestock such as cattle, poultry, swine, sheep, and goats 

as well as companion, laboratory, and even exotic animals. An animal scientist is a professional 

who applies biological, physical, and social science principles to the study, management, and 

production of animals. The profession is broad and integrative, focusing on how various 

disciplines such as genetics, reproduction, nutrition, behaviours, and health interact to improve 

animal productivity, well-being, and efficiency in agricultural or research settings.  Animal 

science is the umbrella discipline concerned with the entire management and biological system 

of animals.  

 

Animal nutrition is a specialized field within that umbrella, focusing exclusively on the intake, 

processing, and utilization of nutrients to drive animal performance.  An animal nutritionist 

therefore, is a specialized expert who focuses specifically on the dietary and metabolic needs 

of animals. While an animal scientist looks at the whole production system, the nutritionist 

zooms in on how feed, nutrients, and metabolic processes dictate an animal's health, growth, 

and performance. Animal nutritionists apply the knowledge of biochemistry, physiology, and 

feed science to formulate balanced diets. They translate scientific requirements into practical 

feeding programs to ensure animals receive the right nutrients for specific life stages. Most 

animal nutritionists have a strong foundation in animal science or nutrition, that allows them 

to specialize in the complexities of nutrient metabolism and diet formulation. Animal 

nutritionists in the 21st century are exposed to obtaining basic information on the interaction of 

dietary components, as well as having mechanistic understanding of the utilization of energy 

and nutrients, the effect of diets on health, wellbeing and productivity of animals. 

 

The key responsibilities of an animal nutritionist are to evaluate the chemical and nutritional 

value of feed ingredients, supplements, and forages, formulate rations (diets) that are 

nutritionally complete, cost-effective, and safe and investigate nutritional disorders and diet-
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related health issues. He also researches nutrient metabolism to optimize how an animal’s body 

(like that of a monogastric species) converts "feed to food."  

 

1.1 Monogastric animals 

The term monogastric comes from “mono” (one) and “gastric” (stomach). In these animals, 

digestion begins in the mouth, where food is chewed and mixed with saliva, and continues in 

the stomach through the action of digestive enzymes and gastric juices. Further digestion and 

nutrient absorption take place in the small intestine, while the large intestine is mainly involved 

in water absorption and waste formation.  Monogastric animals generally lack the ability to 

efficiently digest cellulose (fibre) because they do not have a large rumen with microbes 

capable of breaking down plant cell walls. As a result, their diets are typically richer in easily 

digestible nutrients such as grains, proteins, and fats.  Monogastric animals include omnivores 

such as humans, rats, dogs, and pigs; carnivores such as cats; and herbivores such as horses 

and rabbits. 

 

1.2   The concept of biological machines 

The term "biological machines" is a powerful metaphor used to describe livestock (such as 

poultry or swine) as highly efficient, living systems that convert inputs into outputs. Here is 

how this concept can be interpreted within the field of animal science and animal nutrition. At 

the most basic level, an animal can be viewed as a "biological converter". Just as a machine 

takes raw materials and processes them into a finished product, a monogastric animal (like a 

rabbit, pig or chicken) takes feed (nutrients, biomass, or by-products) and converts it into high-

quality human food (meat or eggs).  In this analogy, feed acts as the fuel. The animal’s 

physiological and metabolic processes (digestion, absorption, and synthesis) are the machinery 

that perform the conversion and are akin to a machine. The resulting meat and eggs are the 

value-added outputs. The animal nutritionist can be viewed as the "engineer". By calling myself 

a "Monogastric Nutritionist" who holds these machines, I have positioned myself as the 

engineer of the system. 

An engineer ensures a machine runs at peak efficiency, minimizes waste and maximizes the 

output. As a nutritionist, I used my knowledge of biochemistry and metabolism to formulate 

diets that ensure every gram of feed is utilized effectively, reducing production costs and 

environmental impact.  Just as a mechanical machine requires maintenance to prevent 
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breakdown, a "biological machine" requires proper nutrition to maintain health, immunity, and 

reproductive performance. While the "machine" metaphor highlights efficiency and 

productivity, modern animal science, my inaugural lecture would emphasize the distinction 

between living organisms and true mechanical units.  My role as a nutritionist is to ensure that 

the "biological machine" operates in a way that is not only productive, but also sustainable, 

ethical, and resilient.    

The key adaptations of the monogastric biological machines gave birth to variations in the 

categorisation among monogastric, based on diet as listed underneath:  

a. The Carnivores/Omnivores (Cats, Humans, Pigs) have simple, short digestive tracts 

suited for quick processing of meat or grain-based, high-protein diets. 

b. The Hindgut fermenters like Horses, Rabbits though they have one stomach, these 

herbivores have a greatly enlarged cecum and colon, allowing them to ferment fibre 

(cellulose) with microbes, unlike carnivores. 

c. The Avian (Birds) possess a two-part stomach: the proventriculus (glandular stomach) 

and the gizzard (mechanical grinder).  

 

1.3   A display of efficiency: Turning feed to food 

 

Mr Vice Chancellor, Sir, comparing a physical machine with a biological one is akin to 

comparing a car with a chicken. To assess how efficiently a car performs, the best measure is 

kilometre covered per litre of fuel. More efficient cars go further per litre. The same is true for 

monogastrics. Instead of kilometre, we consider  kilogram of meat or egg dozens, and instead 

of fuel, feed. In the same way that a more efficient car (machine) will do more miles per litre, 

so a more efficient monogastrics (biological machine) will produce more meat or eggs per unit 

of feed input.  

In monogastric nutrition, feed conversion ratio (FCR) is the rate of measure of the 

efficiency with which the bodies of monogastric convert feed (input) mass into the desired 

meat or eggs (output) over a specified period of time.  FCR is the mass of the input divided by 

the output (mass of feed per mass of meat/egg). Feed conversion efficiency (FCE) is the output 

divided by the input (i.e. the inverse of FCR). These concepts are also closely related to 

machine efficiency.    
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Young monogastric animals (like broilers) exhibit high Feed Conversion Ratios (FCR) and can 

reach market weight rapidly (e.g., 2kg within five weeks), making them highly efficient, 

particularly, in commercial, high-intensity, and backyard farming systems.  Monogastrics have 

nutritional demand because they cannot produce all their own amino acids and vitamins which 

are often used in intensive systems where they convert specialized, nutrient-dense feed directly 

into edible human products. Monogastrics show versatility in diet as they are generally 

omnivores, allowing them to utilize a wide variety of feed resources. Modern broiler chickens 

are specialized machines designed for maximum efficiency, capable of reaching market weight 

in just 5 to 7 weeks while converting feed to meat at a ratio often better than 1.7.

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

2.0   CONTRIBUTIONS TO KNOWLEDGE 

Mr. Vice Chancellor, Sir, my research work over the years is focused on Monogastric Animal 

Nutrition, particularly poultry, swine and rabbit nutrition. My major contributions to 

knowledge will be presented under three headings: 

i. Nutritional evaluation of feedstuffs  

ii. Evaluation of feed additives  

iii. Reduction in cholesterol contents of poultry products    

 

2.1. Nutritional evaluation of feedstuffs:  

My attraction for research into nutritional evaluation of conventional (maize, soy) and 

unconventional (agro-industrial waste product, insect meals) feedstuffs arose from the fact that 

feed alone represents 60 -70% of total livestock production costs of concern also were  

challenges of improving feed conversion efficiency, coupled with the variability in most 

feedstuff nutrient composition,  and the presence of certain anti-nutritional factor which affects 

the efficiency of their nutrient utilization.  Carrying out research on the nutritional evaluation 

of nonconventional feedstuffs (NCFs) is critical for modern, sustainable, and economically 

viable-monogastric animal production. Hence, my research expeditions had been to investigate 

possible ways to improve the utilization of the NCFs with the view of getting more 

weight/production out of less and cheap feed.  
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The conventional ingredients for the feed (maize, soy) are very expensive, compared to 

nonconventional feedstuffs (agro-industrial by-products, leaf meals, insects) which are free or 

sold at low-cost. The nonconventional feedstuffs provide sustainable alternatives that do not 

threaten human food security. Many of the NCFs have high nutrient potential and ventured to 

knowing exactly how much protein, energy, fibre, and minerals they contain to formulate 

balanced diets was done.  

Better FCR means better profit and less waste. Research to improve FCR by optimizing 

inclusion levels, finding the perfect percentage of an NCF to include in a diet that will 

maximize growth without reducing intake or causing digestive issues was engaged in through 

the processes of grinding, enzyme addition and microbial fermentation.  It was discovered that 

NCFs that were poorly digested become more available to the animal, reducing the amount of 

feed needed to gain weight.   

Some of non-conventional feedstuff  evaluated were: Fishmeal (FM) and Shrimp Waste Meal 

(SWM) - based diets, Cassava (Manihot esculenta Crantz) Root, Peeled  and Unpeeled Root 

Blend, Root Sievate, Cassava – Soya Blend, Ensiled Cassava Root–leaf blend - based diets. 

 

2.1.1    Evaluation of Fishmeal (FM) and Shrimp Waste Meal (SWM)-Based Diets  

In Idowu and Eruvbetine (2005), broiler chickens were fed diets containing two local and 

imported fishmeal (FM) to assess the performance, digestibility and carcass yield responses.  

FCR was directly influenced by fishmeal quality, nutrient digestibility, and amino acid 

availability. The study demonstrated that variations between the two fishmeal sources affected 

bird performance which, in turn, influenced feed conversion efficiency (Table 1).  

Differences in FCR between treatments were attributed to protein quality and amino acid 

balance. Superior fishmeal quality improved amino acid utilization for muscle accretion, 

thereby enhancing weight gain per unit of feed consumed.  According to Idowu (1994) when 

amino acids are supplied in proper proportions, protein deposition efficiency increased, leading 

to improved (lower) FCR.  Idowu and Eruvbetine (2005) reported that the link between 

digestibility coefficient and FCR was very important and that diets with higher crude protein 

and energy. 
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 Table1: Performance of broilers fed different fishmeal-based experimental diets 

 

 

 

                        Starter Diets                                                 Finisher Diets 

              Local                     Imported                        Local                     Imported 

  2.5%          5.0%         2.5%         5.0%                 2.5%          5.0%                  2.5%           5.0%      SEM 

 

Parameters 

 

Initial wt./bird(g)   

Final wt./bird(g)     

Wt. gain/day(g)  

Daily protein intake/bird(g) 

FCR  

Cost of feed/ kg wt. gain (N)                               

 

 

 

 

50.00a     50.00a        50.00a          50.00a              710.00b       710.00b       710.00b        710.00b       78.00 

610.00e   783.30d      676.70e       820.00d             2019.56c     2238.80b     2080.34c      2503.12a    61.00  

20.00e        26.18d     22.38e         27.50d                46.77c         54.60b         48.94c          64.03a        12.65 

11.43         10.35       11.63          10.40                24.32          22.67           24.44           23.21           9.40 

1.89           1.35            1.72          1.28                 2.53            2.03             2.41            1.74             0.09 

172.50      134.50        183.30        132.03             214.70        163.53         217.10        175.47 

abcde:  Means on the same row having the same superscript or no superscript are not significantly different (P >0.05) 

(Idowu,1994: Idowu  and  Eruvbetine, 2005).  SEM= Standard Error of Means. 

 

and energy digestibility supported better nutrient absorption, reduced wastage, and greatly 

improved feed efficiency (Table 2). The key strength of these studies   (Idowu (1994); 

Idowu  and  Eruvbetine, 2005) was the integration of performance and digestibility data. 

Improved digestibility correlated well with increased metabolizable energy availability, 

leading to enhanced nitrogen retention. Birds that consumed diets with imported fishmeal 

had superior digestibility and required less feed to achieve target market body weights. 

The observed differences in FCR among treatments clearly showed differences in the 

efficiency of nutrient utilization rather than mere feed intake variation.  The evaluation of 

the carcass yield added further depth to the FCR impact as improved FCR coincided with 

greater breast muscle deposition, higher dressing percentage, and reduced fat deposition 

when protein was efficiently utilized (Table 3). 

 

 

 

 

 

Table 2:  Digestibility, Retention and Protein Efficiency Ratio of broiler chickens fed 

fishmeal based experimental diets (8 Weeks) 

 
 

 

 

                                                 Experimental Treatments 

     

Ground Smoked Fishmeal               Imported Fishmeal 
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Parameter 

 

 

Feed intake (gDM/bird) 

Dry matter Digestibility % 

Protein (retention) 

Fat 

PER 

2.5%              5.0%                         2.5%         5.0%                 SEM 

 

 

546.50a            532.20b              542.70a           527.70c            3.17 

64.44b               67.30 b                73.43b           76.52a             0.27 

79.07c                81.08b                83.51b             86.34a            0.39 

77.00b               79.70a                 73.60c             76.76b           0.43 

2.53                    2.03                    2.41               1.74              0.07                       

 

 
abcde:  Means on the same row having the same superscript or no superscript are not significantly different (P >0.05) 

(Idowu,1994: Idowu  and  Eruvbetine, 2005) 

SEM=Standard Error of Means.  

 

 

Table 3: Percentage carcass yield and organ weights of   broiler chickens fed fishmeal-

based experimental diets (8 Weeks) 

 

 

 

                                  Experimental Treatments 

Ground Smoked Fishmeal         Imported Fishmeal   

2.5%              5.0%                  2.5%        5.0%                   SEM 

 

Live weight (g/bird) 

Dressed % 

Head % 

Gizzard % 

Heart % 

Liver % 

Lungs % 

Kidney 

Legs % 

Intestine % 

Abdominal % 

 

2500              2510                   2515              2505              0.00 

77.76             79.16                  78.12            79.76               0.26 

3.04                3.04                     2.98            3.00                 0.01 

1.50ab              1.70a                   1.36c            1.46b               0.23 

0.48                 0.44                    0.45             0.44                0.01 

1.57                 1.75                    1.75             1.65                0.05 

0.63                 0.61                    0.74             0.54                0.03 

0.66c                0.83a                   0.71b           0.80a                0.02 

2.35                 2.23                    1.86             1.88                0.11 

2.35                 2.22                    1.86             1.84                0.10 

1.33                 1.92                     1.32            1.85                 0.09 

 
 
abcde:Means on the same row having the same superscript or not superscript are not significantly different 

(P >0.05) (Idowu,1994: Idowu  and  Eruvbetine, 2005)   SEM:    Standard Error of Means. 

Efficient feed conversion in Idowu and Eruvbetine (2005), therefore, implied that 

consumed nutrients were directed toward lean tissue growth rather than being lost through 

inefficient metabolism or excessive fat accumulation.  Due to the fact that protein 

ingredients constitute the most expensive component of broiler diets, differences in 

fishmeal quality had significant cost implications. Even the marginal improvements in the 

FCR reduced feed cost per kilogram of live weight gain, improved profitability, and 

justified the investment in higher-quality protein source. These findings reinforced the 

importance of ingredient quality assessment rather than reliance on crude protein 

percentage alone.  Significance of this study highlighted three key principles regarding 

FCR  ingredient quality matters as much as nutrient composition; digestibility is a major 
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determinant of feed efficiency; and protein source selection directly influences economic 

returns in poultry production. 

Therefore, feed conversion ratio in this study served not merely as a performance index 

but as a functional indicator of protein quality and nutrient bioavailability reflecting both 

biological machine efficiency and ingredient quality evaluation indices. 

2.1.2  Growth performance and blood indices of growing turkeys fed diets containing 

shrimp waste meal 

Mr Vice Chancellor, Sir, I hereby report a research using growing Turkey (Meleagris 

gallopavo) as a specialized, heavy-duty biological feed-to-meat conversion machine. 

Turkeys convert inputs (feed, specifically its protein and energy components) into a 

desired output (muscle meat). In conjunction with Adeyeye et al. (2022) the efficiency of 

Shrimp Waste Meal (SWM), a by-product of shrimp processing as a replacement for 

fishmeal was explored. Fish meal (FM)  was replaced with graded levels of shrimp waste 

meal (SWM): Control (0 SWM), 150, 300, and 450 g/kg SWM (protein-for-protein 

replacement). The efficiency of this machine was quantified by the Feed Conversion Ratio 

(FCR). Turkeys possess a more robust digestive "engine" than broiler chickens; they are 

characterized by a larger capacity to handle fibre and unconventional protein-processing 

waste. The study measured growth performance over a 56-day period (Table 4). 

Parameters measured include: Weight gain, Feed intake, FI and Feed:gain ratio (i.e., 

FCR).  Shrimp waste is encased in chitin, a structural polysaccharide that forms the 

exoskeleton. For the turkey machine, chitin represents a form of enzymatic bottleneck. 

Most poultry machines have limited endogenous chitinase (the enzyme require to break 

down chitin). If the chitin is not efficiently degraded, the high-quality protein inside 

shrimp remains "locked," forcing the Turkey machine to consume more feed to meet its 

amino acid requirements, thereby increasing (worsening) the FCR value. 

Table 4:  Performance characteristics of turkey starter and grower fed diets containing  

shrimp waste meal as partial replacement for fishmeal  

abcde:Means on the same row having the same superscript or not superscript are not significantly different (P 

>0.05)  (Adeyeye et al., 2022) 
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The result of this study was that the final weight, weight gain and feed conversion ratio 

were reduced with increasing levels of SWM in the diets of the turkeys. Improved growth 

and feed conversion ratio, similar to the response reported for the control group, was 

obtained with growing turkeys fed diet containing 150 g/kg SWM. Beyond 150 g/kg 

SWM inclusion, feed conversion worsened and weight gain decreased drastically. This 

was attributed to the increasing chitin content of the diet as SWM replacement was 

increased.  Chitin is an N-acetylated glucosamine polysaccharide compound that forms 

part of the protein complex and is considered to cause reduced nutrient digestibility. The 

decline in FI at the starter phase and protein efficiency ratio (PER) at the grower phase as 

the level of SWM increased in the diets was again attributed to the reduced nutritional 

profile of SWM compared to FM.  

At the critical grower phase (days 57–84), the best feed:gain was recorded in turkeys fed 

the control diet and the diet with only 150 g/kg SWM. As the inclusion of SWM increased 

to 300 and 450 g/kg, the turkey capacity or efficiency of converting diets broke down, 

resulting in poorer FCR (2.44 vs 2.46; 4.92 vs 5.02) and significantly lower weight gain.  

When SWM levels became too high (300 – 450 g/kg SWM), the turkey machine diverted 

Variables  SWM level of inclusion (g/kg)  

0  150  300  450  SEM  P-VALUE  

 Starter phase (days 29–56)  

Initial weight (g/b)  560.00  560.00  560.00  560.00  0.00  - 

Final weight (g/b)  3243.00  2855.00  2801.00  2913.00  115.00  0.074  

Weight gain (g/b)  2683.00  2295.00  2241.00  2353.00  115.00  0.074  

Feed Intake (g/b)  6063.00a  5443.00b  5430.00b  5177.00c  153.00  0.038  

Feed conversion ratio  2.27  2.38  2.44  2.46  0.06  0.141  

Feed Cost/kilogram  130.70  128.00  125.40  122.10  0.00  0.125  

Cost of feed consumed (₦ / 

bird)  

792.40a  696.90b  680.90b  632.11c  19.50  0.007  

Feed cost/Weight gain (₦ / 

gram)  

296.82  304.29  305.18  299.84  7.10  0.822  

Protein efficiency ratio  1.68  1.62  1.59  1.59  0.04  0.357  

Mortality (%)  0.00  0.00  0.00  0.00  0.00  0.168  

Grower phase (days 57–84)  

Initial weight (g/b)  3243.00  2855.00  2801.00  2913.00  115.00  0.074  

Final weight (g/b)  5796.00  5446.00  4775.00  4417.00  485.00  0.250  

Weight gain (g/b)  2553.00a  2591.00a  1974.00b  1504.00c  419.00  0.033  

Feed Intake (g/b)  9823.00b  10069.00a  9720.00b  7551.00c  1919.00  0.041  

Feed conversion ratio  3.85b  3.89b  4.92a  5.02a  0.35  0.035  

Feed Cost/kilogram  111.90  110.50  108.40  106.90  0.00  0.067  

Cost of feed consumed 

(₦/bird)  

1099.19a  1112.62a  1053.65b  807.20c  208.00  0.036  

Feed cost/Weight gain 

(₦/gram)  

430.82b  429.85b  533.33a  536.64a  38.30  0.055  

Protein efficiency ratio  1.22a  1.25a  0.90b  0.98b  0.08  0.031  

Mortality (%)  6.67  20.00  33.33  40.00  9.43  0.137  
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energy to detoxification and mineral excretion rather than muscle synthesis. This 

metabolic "tax" was a silent killer of a good FCR.    Substituting too much of the fishmeal 

with shrimp waste meal as alternative clogged the system. The energy that should have 

been used for growth (weight gain) was instead diverted to produce the enzymes and 

biological machinery needed to process the chitin, and was lost as undigested material 

passing through the gut. The machine ran, but it idled inefficiently rather than driving 

productive output. 

The machine on the highest alternative fuel mix (450 g/kg SWM) exhibited the lowest 

feed intake. This suggests not too good feedback mechanism. The biological machine, 

sensing it could not process the fuel efficiently, or perhaps detected the presence of anti-

nutritional factors or probably a less palatable taste, reduced its throughput. This was a 

protective mechanism, but from a production standpoint, it crippled the machine's 

potential. We could not get high output from a machine that refuses to take in input.  The 

300 and 450 g/kg levels of inclusion, however, pushed the machine into a state of 

metabolic distress, where the efficiency of feed conversion collapsed because the machine 

was too busy overheating (managing toxins and indigestible components) to build muscle.  

Based on the findings of this study, the 150 g/kg replacement level (protein for protein) 

of the expensive FM with the cheaper SWM was recommended in the diets of growing 

turkeys with no deleterious effect on their health status. However, the replacement value 

of FM with SWM should not exceed 150 g/kg in composite diets since a higher amount 

of SWM resulted in poor performance of the growing turkeys. 

2.1.3  Studies on Cassava (Manihot esculenta Crantz): Root, Root Sievate, Peel and 

Root blends 

Mr Vice Chancellor, Sir, due to the increasing cost of feed and competition for 

conventional feed ingredients such as maize for human use, the search for locally available 

alternatives, and cost-effective energy sources for monogastric animal feeding became a 

necessity. One of such alternatives identified is the cassava (Manihot esculenta) root. 

Cassava is widely cultivated in tropical regions and it presents a promising substitute due 

to its high carbohydrate content and year-round availability.  

However, to address the underlying problems associated with cassava use in monogastric 

animal feeding, researches were carried out to investigate the effect of the presence of 
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residual toxic cyanogenic compound, low protein content, poor amino acid balance, high 

fibre,  and nutrient deficiencies to ensure good animal performance.  

2.1.3.1   Long-term feeding of unpeeled cassava-based diets to Black Harco  

Short-term feeding trials have demonstrated that cassava-based diets can support growth 

in livestock, there is limited information on the long-term effects of feeding unpeeled 

cassava due to residual toxic cyanogenic compound, especially with respect to nutrient 

utilization, and possible toxicological implications.  Prolonged consumption of unpeeled 

cassava-based diets was designed to evaluate the effects of feeding unpeeled cassava-

based diets over an extended period.  Idowu (2004) and Idowu, et al. (2007) used 180 

twenty-week-old Black Harco replacement pullets to evaluate possible toxicological 

implications of feeding unpeeled cassava-based diets for a period of 80 weeks. The 

experimental birds were randomly divided into 12 replicate groups of 15 chickens each in 

a completely randomized design. The experiment had four feeding regimes: 0-20, 21-40, 

41-60 and 61-80 weeks in-lay. Dietary treatments consisted of four rations containing 0, 

10, 20 and 30% Unpeeled Cassava Root Meal (UCRM). Inclusion of 10-30 % UCRM in 

layers diets led to significant differences (P<0.05) in feed conversion ratios and hen day 

egg production (Tables 5 and 6). Feed efficiency and egg production decreased (P<0.05) 

linearly as the level of UCRM increased in the diets, while the daily feed intake increased 

(P>0.05) numerically as the level of UCRM increased in the diets.  Inclusion of up to 20% 

UCRM in the diets during 0-60 weeks in lay supported good egg production which was 

comparable with those of control (0% UCRM) diet.  Mortality was low throughout the 

period of study (0-80 weeks in lay).  It was therefore concluded that inclusion of up to 

20% UCRM in laying hen diets could support optimum egg production performance upto  

80 weeks in lay.  

The study provided essential insights into the feed conversion ratio (FCR) and overall feed 

efficiency of laying hens fed varying levels of unpeeled cassava root meal (UCRM) (Table 

6). The findings indicate that the inclusion of UCRM has a significant impact on 

performance metrics, particularly FCR and hen-day egg production, as the percentage of 

UCRM in the diet increased. Feed Conversion Ratio (FCR) dynamics was such that the 

FCR values worsened consistently with higher levels of UCRM. At 0-20 Weeks, the FCR 

recorded was 2.60 kg feed /kg egg (control) compared to 3.33 kg feed /kg egg for the 30% 

UCRM group. Similarly, at 21-40 weeks, FCR values shifted from 2.88 kg feed/kg egg in 
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the control to 3.60 feed/kg egg for the 30% UCRM inclusion. This trend continued through 

the 80-week study duration corroborating the hypothesis that higher UCRM levels lead to 

poorer feed efficiency (Table 5). The broader implication of these findings suggests that 

while UCRM can be integrated into poultry diets, its higher inclusion levels worsened 

feed efficiency due to reduced energy density and suboptimal nutrient assimilation.  

 

 

Table 5: Feed Conversion ( Feed per kg Egg) over a period of 80 weeks 

 

 

abcMeans on the same row having the same superscript or not superscript are not significantly 

different (P >0.05) Idowu (2004): Idowu, et al.(2007) 

 

Egg production rates declined with increasing UCRM levels (Table 6) which directly 

correlated with the observed FCR. Maximum hen-day egg production was reported at 

77.56% (control) and progressively decreased to 45.33% (30% UCRM) by the end of the 

study. Such reductions in egg output reflect the challenges in maintaining productive 

efficiency in layers fed sub-optimal diets.  This was a confirmation that elevated UCRM 

levels detrimentally affect egg production performance due to declines in feed efficiency, 

particularly as the hens progressed in their laying cycle. 

 
 

 

 

 

 

 

Weeks in 

Lay 

UCRM    

0% 

 LEVELS  

10 % 

 

20% 

 

 

30%  

   

0–20 2.60c 2.92b 3.11a 3.33a 
 

0.52 

21–40 2.88c 3.00b 3.22b 3.60c 
 

0.12 

41–60 3.11c 3.22b 3.41b 3.94a 
 

0.47 

61–80 3.28c 3.50bc 3.63b 4.13a 0.13 
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Table 6: Hen-Day Egg Production Pattern  over 80 weeks 

Weeks  in 

Lay 
0%  UCRM 10% UCRM 20% UCRM 30% UCRM 

 

           SEM 

0–20 77.56a 73.61ab 72.78ab 68.24b 
 

2.00 

21–40 73.38a 70.32ab 67.92bc 65.01c 
 

1.31 

41–60 61.02a 58.98ab 58.98ab 51.62b 2.51 

61–80 58.11a 50.03b 48.93bc 45.33c 1.50 

Production Interpretation : Natural decline after 40 weeks.  UCRM inclusion accelerated rate of decline. 

Statistical Insight: 10% UCRM comparable to control up to 60 weeks. 20% acceptable up to 60 weeks and 30% consistently 

inferior (Idowu, 2004: Idowu, et al., 2007) 
. 

 

It was concluded that the inclusion levels of UCRM beyond 20% adversely impact FCR 

and overall laying performance; hence, strategic dietary formulation is essential. 

Maintaining UCRM inclusion to a maximum of 20% is advisable for sustaining egg 

production levels and ensuring economic viability in poultry production.  The outcomes 

underline the necessity for poultry nutritionists to delve into alternative feedstuffs like 

UCRM, particularly, in regions facing maize shortages. While UCRM can serve as a cost-

effective substitute for maize, its inclusion must be carefully gauged to maintain optimal 

feed efficiency and support the overall productivity of laying hens.  

 

2.1.3.2   Feeding of peeled and un-peeled cassava root meals to broiler chickens  

In conjunction with others in Akapo et al. (2014) a critical analysis of how Feed 

Conversion Ratio (FCR) was influenced by the processing of cassava and its inclusion 

levels in poultry diets was conducted.  Three hundred (300) one-day-old male broiler 

chickens were used in an experiment having five dietary treatments arranged in a 2×2+1 

factorial arrangement of two processing methods of peeled and un-peeled Manihot 
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esculenta root  which were included at two levels (100 and 200 g/kg) plus a control diet 

made up of maize-based diet, containing no cassava root. Each treatment was replicated 

six times with ten birds per replicate. The feeding trial lasted for 28 days.  The control-fed 

birds had the highest overall final liveweight and weight gain, least hydrocyanide (HCN) 

intake and best feed-to-gain ratio. Chicks fed with control and diet containing 100 g/kg 

peeled cassava root meal (PCRM) had the least feed cost per weight gain. Chicks fed with 

diet containing 100 g/kg cassava root meal had higher (P<0.05) final liveweight and 

weight gain than chicks fed with diet containing 200g/kg cassava root meal. Dietary 

inclusion of peeled cassava root meal (PCRM) for broiler chicks resulted in increased final 

liveweight, weight gain and feed intake when compared with birds fed with diet containing 

unpeeled cassava root meal (UCRM). The least final liveweight and weight gain and worst 

feed-to-gain ratio were obtained with chicks fed with diet containing 200 g/kg UCRM  

(Table 7) (Akapo et al. 2014).  
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Table 7:   Growth performance of broiler chicks fed with diet containing graded levels of processed cassava 

root meal 

 

 

Cassava root 

meal 

 

 

 Inclusion(g/kg) 

Final 

liveweight 

(g/bird) 

 Weight 

gain 

(g/bird) 

 Feed 

intake 

(g/bird) 

 Feed-to-

gain 
ratio 

HCN 

intake 
(mg/bird) 

Feed 

cost/weight 

Gain (/kg) 

Treatment effect       

Control (No cassava root) 1, 298.5a 1,255.8a 1,558.6a 1.24c 0.02d 160.97c 

Peeled 100 1,058.7b 1,015.2b 1,525.6b 1.50b 0.17c 167.28c 
Peeled 200 943.5c 900.4c 1,530.9b 1.70b 0.26b 197.33b 

Unpeeled 100 822.5d 780.1d 1.460.2c 1.87b 0.34b 205.90b 
Unpeeled 200 689.9e 647.4e 1.430.8d 2.21a 0.44a 238.70a 

SEM  37.22 33.04 97.20 0.15 0.007 12.22 
Main effect of cassava root peeling   

Peeled  1,001.1 957.8 1,528.3 1.60 0.22 182.31 

Unpeeled  756.2 713.8 1,445.5 2.04 0.39 222.30 
SEM  35.90 36.55 89.70 0.21 0.03 10.95 

Main effect of cassava root inclusion levels 

 0 1,058.7a 1,015.2a 1,525.6 1.50 0.17c 160.97c 
 100 940.69b 897.79b 1.92.9 1.69 0.26b 186.59b 

 200 816.7c 773.9c 1.480.9 1.96 0.37a 218.02a 
 SEM 38.44 39.90 84.66 0.01 0.10 12.20 

P values of        

 Treatment 0.004 0.002 0.040 0.042 0.022 0.019 

 Peeling effect 0.040 0.002 0.003 0.044 0.040 0.039 
 Inclusion levels       

 Linear 0.041 0.040 0.095 0.099 0.042 0.010 

 Quadratic 0.040 0.018 0.070 0.090 0.052 0.012 

 
Peeling x Inclusion 

levels 
0.002 0.005 0.020 0.043 0.042 0.029 

Means on the same column with different letters (a, b, c, d, e) are significantly (P<0.05) different. Akapo 

et al. 2014)  
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Table 7 highlighted a significant difference in FCR values  based on whether the cassava 

root was peeled (PCRM) or left unpeeled (UCRM). Chicks fed on PCRM showed FCR 

values that were more competitive with the maize-based control group. This was attributed 

to the removal of the peel, which contains high concentration of HCN and fibre. Birds that 

consumed UCRM exhibited a significantly poorer (higher) FCR value.  At the 200 g/kg 

inclusion level, the FCR for unpeeled cassava was notably higher (poorer efficiency), 

compared to the peeled version.  The higher crude fibre and HCN levels in unpeeled 

cassava-based diets act as diluents to nutrient density, forcing the bird to consume more 

feed to meet metabolic requirements, thereby worsening the FCR.   Arising from the fact 

that  2×2+1 factorial experimental arrangement was utilized to test inclusion levels of 100 

g/kg and 200 g/kg against a control.  At 100 g/kg, the FCR remained relatively stable. It 

was noted that the inclusion of 100 g/kg PCRM resulted in growth performance and feed 

efficiency that were comparable to the control (maize) diet. At 200 g/kg, there was a linear 

decline in feed efficiency. As the concentration of cassava increased, especially the 

unpeeled variety, the Feed-to-Gain ratio increased (from 1.24 in the control to 1.87 in the 

200 g/kg UCRM group). 

The degradation of FCR (Table 7) was linked to two main physiological factors: The 

HCN-methionine connection and energy dilution and fibre.  Cassava   has been reported 

by Idowu (1994) to contain cyanogenic glucosides and the detoxification of HCN in the 

liver requires sulphur-containing amino acids, primarily methionine. When birds consume 

high-HCN cassava (like UCRM), methionine is diverted away from muscle synthesis to 

assist in detoxification (converting cyanide to thiocyanate). This metabolic "theft" reduced 

the protein available for growth and ultimately led to poor FCR value.  

It was concluded that though cassava can replace a portion of maize, unpeeled cassava 

root meal at 200 g/kg inclusion significantly compromised the Feed Conversion Ratio.  

Therefore, to get an efficient FCR (1.50), especially, at the early growth stages, the diet 

should ideally utilize peeled cassava or limit unpeeled cassava to lower inclusion levels 

(around 100 g/kg to mitigate the growth-depressing effects of HCN and fibre. 

 

2.1.3.3 Feeding of cassava root sievate-based diets to Nera Sex hens  
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A total of one hundred and fifty (150) Nera sex-linked layer strain (32 weeks of age) were 

used to investigate the performance response, blood plasma and egg yolk cholesterol status of 

hens fed cassava root sievate (CRS) – based diets (Idowu et al., 2005). CRS was used to 

replace wheat offal at 0, 5, 10,15 und 20%, resulting in five dietary treatments (Table 8). Each 

treatment had 3 replicates with each replicate group having five birds. The experiment lasted 

for 10 weeks. No significant effect of diets was noticed in the body weights, weight gain and 

daily feed intake. Feed conversion per dozen egg, hen-day egg production and total egg 

produced significantly declined as CRS levels increased from 0 to 20% in the diets. Diets with 

20% CRS had the poorest performance.  

 

Table 8: Effect of Cassava Root Sievate CRS - based diets on the performance 

characteristics of laying hens and cost considerations of egg production   

a,b,c,d,Means on the same row having the same superscript. are not significantly different(p>0.05) : CRS -  Cassava 

Root Sievate  ; SEM - Standard Error of Mean; N:Nigeria currency, Naira ; N 140:00 : is equivalent to one US Dollar 

(Year 2004 exchange rate) (Idowu et al., 2005 ). 

 

 

The inclusion of CRS in the diets at 5-20% levels did not affect the body weight and 

weight gain significantly(P>0.05). Birds in the control group had the highest final body 

weight and weight gain. This implies that CRS inclusion of up to 20% in layers diet could 

serve as a good replacement for the wheat offal without any adverse effect on the body 

weight. It also means that the inclusion of CRS helped in maintaining bodyweight, which 

is needed in sustaining efficiency of egg production (Eruvbetine and Oguntona, 1997). 

No significant difference was noticed in the daily feed intake of the control group and 

Measurements 

                                             0% CRS 

Dietary Treatments 

5% CRS    10% CRS    15%CRS      

 

  20%CRS      SEM 

Initial wt/bird(kg) 1.53 1.54 1.51          1.56 1.56 0.0 

Final wt/bird(kg) 1.85 1.76 1.77             1.73 1.75 0.105 

Weight gain/bird(kg) 0.33 0.22 0.27             0.16 0.18 0.02 

Total feed consumed(kg) 5.03 5.04 4.93             4.87 4.76  

Feed intake/bird/day(g) 119.76  20.00  117.95     115.95 113 0.01 

Feed conversion /dozen egg  1.80d 1.86bc 1.89bc           1.94ab 1.98a 0.01 

Dozen egg/bird 2.79 2.726 2.61              2.51 2.41 0.01 

Hen day egg production(%) 79.68  77.62 75.08            71.75 68.73 0.23 

Total egg 167.33a  163.00 157.67         150.67d     144.33      0.48 

Price/crate of egg(N) 270.00  270.00 270.00          270.00 270.00  

Cost/kg feed (N) 32 31.20 30.40               29.60 28.80   

Cost of feed consumed(N) 160.96  157.25 149.87          144.15 137.10   

Crate of egg produced 5.6 5.4 5.3                   5.0 4.8   

Total price of egg produced (N)  1512 1458 1431             1350 1296   
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those of other treatment groups. The daily feed intake per bird was between 113g and 

120g and the values declined (P>0.05) linearly indicating the likelihood of the presence 

of anti-nutritional factors particularly cyanide which naturally reduce feed intake (Tewe, 

1997). The decreased feed intake could also be as a result of high fibre ingestion which 

could have led to increased water intake that could create a stomach - fill sensation and 

subsequent depression of appetite (Aderemi, 2001). 

 

In this study the feed conversion ratio of laying hens was expressed as the quantity of feed 

consumed per unit of egg mass-produced (kg feed/kg egg mass). Here, FCR reflected the 

bird’s ability to convert dietary nutrients into eggs. FCR values were influenced by the 

dietary energy concentration, amino acid balance, fibre level, palatability, and presence 

of anti-nutritional factors.   

Cassava root sievate as test ingredient was characterized by high carbohydrate content 

(primarily starch), moderate to high fibre level, low crude protein content and residual 

cyanogenic glycosides. The inclusion of CRS-based diets affected FCR through energy 

dilution effect because the relatively high fibre content of CRS reduced metabolizable 

energy density of the diets, low crude protein content (protein and amino acid balance) of 

the CRS and feed intake noted across the treatments.  

The FCR results from this study suggest that cassava root sievate can serve as a cost-

effective alternative energy source in a well formulated layer diets to precipitate a good 

feed efficiency, particularly, when diets were properly balanced.  

 

2.1.3.4  Nutritional evaluation of differently processed cassava-soya blends (CSB) in 

the diets of broiler chickens 

 

Cassava is generally rich in carbohydrates but low in protein, while soybeans provide a 

high protein content. The combination of these two ingredients is crucial for balancing the 

nutrient composition in broiler diets. Therefore, in a 56-day study (Amos et al., 2021a), 

we evaluated the nutritional value of differently processed cassava-soya blends (CSB) in 

the diets of broiler chickens. Three hundred and sixty, day-old Cobb-500 broiler chicks 

were used and assigned to 12 dietary treatment groups which were replicated three times 
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with ten birds each. The two differently dried blends of cassava pulp and soybeans (dry 

and wet heated), were mixed at four (4) different ratios that were subjected to two types 

of dehydration methods to obtain 12 types of blends. These blends were subsequently 

included in the diets of broiler chickens at 15% in a 2x2x3 factorial arrangement to obtain 

12 dietary treatments.  

Growth parameters (initial weight, final weight, weight gain, feed intake and feed 

conversion ratio) of the birds at both phases were measured. Table 9 showed that fried 

blend cassava and wet heated soybeans at 50:50 mixing ratio had the highest crude protein 

(37.72%) and metabolizable energy (3,314 kcal/kg) with low HCN residue of 1.70 mg/kg.  

The feed conversion ratio obtained provided valuable insights into the effectiveness of 

differently processed cassava-soya blends in broiler diets. By improving FCR, these 

blends could offer a nutritionally balanced, cost-effective alternative to conventional 

feeds, enhancing both productivity and profitability in poultry farming. These FCR values 

not only reflect the efficiency of nutrient utilization but also provide insights into diet 

formulation, processing techniques, and broader implications for poultry production 

systems (Table 9). The comprehensive assessment highlights the critical relationship 

between feed processing, nutritional efficiency, and the sustainability of animal 

production practices.  
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Table 9: Effects of soybean heat treatments, dehydration methods and mixing ratio of CSB on performance of broiler chickens (0-8 
weeks) 

 Fried                                                    Sundried 

 Dry heated Wet heated Dry heated Wet heated 

 50:50 60:40 80:20 50:50 60:40 80:20 50:50 60:40 80:20 50:50 60:40 80:20 SEM  p-value  

Parameters            

 CDF1 CDF2 CDF3 CWF1 CWF2 CWF3 CDS1 CDS2 CDS3 CWS1 CWS2 CWS3   

0-4 weeks               

IW (g/b) 40.44 40.41 40.45 40.45 40.40 40.48 40.38 40.34 40.31 40.45 40.36 40.41 0.024 0.984 

FW (g/b) 910.67 901 867.33 905 900.67 857 891 889.33 884.33 859.67 837.33 798.67 10.342 0.585 

WG (g/b/day) 31.07 30.70 30.74 30.80 30.67 29.84 31.94 30.02 29.52 29.26 28.46 28.07 0.375 0.662 

FI (g/b/day) 49.67 48.82 47.36 48.84 49.19 47.27 50.28 49.62 47.79 48.19 47.96 47.53 0.370 0.924 

FCR 1.59 1.59 1.58 1.58 1.60 1.58 1.59 1.64 1.60 1.65 1.67 1.58 0.024 0.805 

5-8 weeks               

IW(g/b) 910.67 901 867.33 905 900.67 857 891 889.33 884.33 859.67 837.33 798.67 3.055 0.786 

FW(g/b) 2142a 2127.26ab 2060.55b 2060 2050.13b 1990.22 2012.34bc 1998.31 1885.91d 1992.54 1965.50cd 1835.18 12.759 0.032 

WG(g/b/day) 43.95a 43.68a 40.60b 40.77b 41.10ab 40.07b 40.01b 39.61bc 35.97d 39.54bc 40.21b 37.01 0.169 0.012 

FI(g/b/day) 112.85ab 113.84a 100.84° 108.49 106.44b 102.26 107.17b 104.58 101.23d 104.41c 105.61 103.32cd 0.195 0.003 

FCR 2.56bc 2.60b 2.44c 2.66ab 2.59b 2.56bc 2.67ab 2.63ab 2.80a 2.65ab 2.62ab 2.81a 0.007 0.001 
abc Means on the same rows having different superscript were significantly (p<0.05)different (Amos et al., 2019);  FCR-Feed Conversion Ratio; IW-Initial weight; 

FW-Final weight; FI-Feed intake ; (CDF1-CDF3)-Fried (cassava pulp+ dry heated soya beans) at 50:50, 60:40 and 80:20; (CDS,.CDS3)-Sun dried (cassava pulp+ 

dry heated soya beans) at 50:50, 60:40 and 80:20;((CWF1-CWF3)-Fried (cassava pu11pwvet heated soya beans) at 50:50,60:40 and 80:20;(CWS-CWS3)-Sun dried 

(cassava pulp+wet heated soya beans) at 50:50,60:40 and 80:20 
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2.1.3.4 Ensiled cassava root-leaf blends (ECRLB) as a replacement for maize in feeding 

weaner rabbits 

In Amos et al. (2021b) the growth response, economics of production, carcass 

characteristics and blood profile of weaner rabbits fed ensiled cassava root-leaf blends 

(ECRLB) as a replacement for maize were investigated. The FCR of weaner rabbits was 

evaluated when maize was progressively replaced with ECRLB. The diets consisted of 

graded levels of ECRLB replacing maize in the diets of weaner rabbits during a 56-day 

feeding trial. The results indicated that the feed conversion ratio was not significantly 

affected by dietary treatments, meaning that rabbits fed diets containing ECRLB utilized 

feed with similar efficiency to those fed the conventional maize-based control diet. The 

similarity in FCR across treatments suggests that replacing maize, an expensive 

conventional energy source in rabbit diets with ensiled cassava root-leaf blends, a cheaper 

alternative ingredient, did not compromise the ability of rabbits to convert feed into body 

weight gain but substantially reduced production costs. The comparable FCR values 

between treatments imply that the nutrients in ECRLB were effectively utilized by the 

rabbits. 

One major factor contributing to the favourable FCR observed in rabbits fed ECRLB diets 

is the processing method used in preparing the cassava root-leaf blend. The cassava roots 

and leaves were ensiled before incorporation into the diets. Ensiling is known to improve 

the nutritive value of cassava products by reducing anti-nutritional factors such as 

cyanogenic glycosides while enhancing nutrient availability. The fermentation process 

during ensiling breaks down complex carbohydrates and improves palatability and 

digestibility of the feed ingredients, thereby facilitating efficient nutrient utilization. 

Another factor explaining the similar FCR among treatments is the fibre content of the 

ECRLB diets. Rabbits require a moderate level of dietary fibre for proper digestive 

function and gut motility. The inclusion of cassava leaves increased the fibre content of 

the diets, which may have enhanced digestive health and nutrient absorption.  
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Since FCR is calculated using feed intake and weight gain, stable feed intake across 

treatments indicated that the rabbits did not exhibit strong preference or reject of any diet 

suggesting that the ensiling process improved the palatability of cassava-based diets, 

allowing rabbits to consume them at levels comparable to the maize-based diet. 

Consequently, weight gain and feed efficiency were maintained. 

A non-significant effect of dietary treatments on the carcass indices was observed 

indicating that ECRLB was as effective as the control diet in influencing the carcass 

quality of rabbits (Table 10). It was concluded that dietary inclusion of ECRLB up to 40% 

improved growth response, was cost effective, and did not show any deleterious effects 

on all indices examined. Hence, replacement of maize with ECRLB up to 40% in the diets 

of weaner rabbits was recommended. 

 

Table 10: Growth response and carcass characteristics of rabbits fed experimental diets 
Replacement levels of ECRLB 

Parameters Control (0%) D2(10%) D3(20%) D4(30%) D5(40%) SEM 

Initial weight(g) 570.88 573.83 575.50 574.76 575.48 20.03 

Final weight(g) 1670.16 1672.64 1684.72 1735.82a 1738.54 12.02 

Daily feed intake(g) 60.70 58.92 60.46 60.01 59.04 1.70 

Daily weight gain(g) 19.80 19.72 19.82 20.73 20.78 0.63 

Feed conversion ratio 3.08    2.96 3.04 2.87 2.85 0.20 

Hot carcass(g) 1208 1026 1089 1124 1127 0.030 

Dressing percentage(%) 78.42 77.76 77.65 77.93 80.22 1.236 

Feed cost/kg(fi) 52.48     46.25 44.85 42.76 40.62 1.86 

Feed cost/kg/day 3.18 2.73b 2.90 2.57 2.39 0.25 

Feed cost/kg weight gain(N) 161.64d 137.01b 136.38b 122.72c 115.78a 3.25 

       
abe Means with different superscripts across the same row are sigificantly different (P<0.05). SEM; standard error of 

mean. (Amos et al., 2021b) 
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 2.2.   Evaluation of feed additives 

 The Vice Chancellor, Sir,  for many years, antibiotics have been widely used in broiler 

diets as growth promoters to improve growth performance, enhance feed utilization, and 

reduce the incidence of pathogenic microorganisms in the gastrointestinal tract. However, 

increasing concerns over antibiotic resistance, drug residues in poultry products, and public 

health implications have led to restrictions and bans on the routine use of antibiotic growth 

promoters in several countries. This development has stimulated the search for safer and 

sustainable alternatives capable of maintaining optimal productivity in poultry production. 

Among the promising alternatives are probiotics, prebiotics and feed grade exogenous 

enzymes. Probiotics are live beneficial microorganisms which, when administered in 

adequate amounts, confer health benefits to the host by improving intestinal microbial 

balance, enhancing digestion, and stimulating immune responses. Prebiotics, on the other 

hand, are non-digestible feed ingredients that selectively stimulate the growth and activity 

of beneficial bacteria in the gut. Both additives have been reported to improve gut health, 

nutrient absorption, and growth performance in broiler chickens. 

2.2.1 Evaluation of feed additives (antibiotics, probiotics and prebiotics)  

In conjunction with others in Alonge et al. (2017) a study designed to determine the effects 

of relative efficiency of feed additives in improving feed utilization and growth 

performance, was carried out with the intent of providing useful information for sustainable 

and profitable poultry production.  The effects of antibiotic (oxytetracycline), probiotic 

(GRO-UP), and prebiotic (mannan oligosaccharide, MOS) supplementation, FCR were 

examined across starter and finisher phases of feeding broiler chickens. Although numerical 

variations were observed, no statistically significant differences (P > 0.05) were noted in 

treatments (Tables 11 and 12). 
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Table 11: Effects of antibiotic, probiotic and prebiotic supplementation in broiler diets on 

performance characteristics 

Parameters Control OXYT GRO-UP MOS(500 ppm) MOS(1000 

ppm) 

SEM 

Weeks 0-4       

Initial weight(g/bird) 37.43 37.33 37.58 36.79 37.83 0.36 

Final weight (g/bird) 766.67 728.00 798.00 753.00 737.33 10.32 

Weight gain (g/bird) 729.24 690.67 760.42 716.21 699.50 10.35 

Total feed intake(g) 1711.84 1597.29 1662.13 1751.72 1736.42 23.30 

Feed conversion ratio 2.35 2.31 2.19 2.46 2.48 0.05 

Mortality(%) 5.56b 5.56b 8.33a 2.78c 2.78c 1.36 

Weeks 4-8       

Initial weight(g/bird) 766.67 728.00 798.00 753.00 737.33 10.32 

Final weight(g/bird) 2466.67a 2366.67ab 2400.00ab 2366.67ab 2266.67b 26.67 

Weight gain/bird(g/bird) 1700.00 1638.67 1602.00 1613.67 1529.34 24.73 

Total feed intake(g) 5644.33 5305.67 5424.33 5518.67 5519.02 53.94 

Feed conversion ratio 3.34 3.25 3.39 3.43 3.61 0.06 

Mortality(%) 8.33a 2.78ac 2.78c 5.56b 2.78c 0.13 
a,b,c Means on the same row having different superscripts are significantly different (P<0.05). Control (No additive); 

OXYT: Oxytetracycline (antibiotics); GRO-UP (probiotics); MOS: Mannan oligosaccharide (prebiotics);   Standard error 

of mean. (Alonge et al., 2017). 

 

The slight improvement in FCR observed in birds fed with oxytetracycline, particularly 

during the finisher phase, was attributed to suppression of pathogenic intestinal microflora 

and improved nutrient availability (Table 11). However, the absence of significant 

differences suggests that under optimal management and hygienic conditions, the growth-

promoting effects of antibiotics may be minimal. Probiotic (GRO-UP) supplementation 

yielded the best FCR during the starter phase, indicating enhanced early gut development 

and microbial balance. This supports the role of probiotics in improving nutrient 

assimilation during early growth. However, this advantage which diminished during the 

finisher phase, could have been due to stabilization of gut microbiota.  Prebiotic (Mannan-

oligosacacharides, MOS) inclusion did not improve FCR and, at higher levels, resulted in 

poorer feed efficiency. This was linked to increased energy allocation toward immune 

function and microbial fermentation processes rather than growth suggesting that optimal 

inclusion levels are critical for achieving efficiency. 

Improvements in nutrient digestibility, particularly crude protein and dry matter, did not 

translate into improved FCR  highlighting the complexity of nutrient utilization, where 

improved digestion does not necessarily equate better growth efficiency due to competing 

metabolic demands (Table 12).  The results indicated that feed additives improved gut 

health and nutrient digestibility but did not significantly enhance feed conversion 

efficiency under optimal conditions. The effectiveness of additives is, therefore, context-
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dependent, with greater benefits expected under sub-optimal management or disease 

challenge. 

 

Table 12: Effects of antibiotic, probiotic and prebiotic supplementation in broiler diets on 

apparent nutrient digestibility 
 

 
Means on the same row having different superscripts are significantly different (P<0.05). Control (No additive);

 OXYT: Oxytetracycline (antibiotics); GRO-UP (probiotics); MOS: Mannan oligosaccharide (prebiotics); SEM: 

Standard error of mean. (Alonge et al., 2017). 

 

 

2.2.2   Effect of dietary L-carnitine supplementation of broiler chicken’s diets 

In collaboration with others in Fafiolu et al. (2013) two hundred and forty day-old (240) 

broiler chicks were randomly assigned to four dietary treatments containing 0, 2.5, 5.0 and 

7.5mgkg -1 L-carnitine (a nutrient involved in lipid metabolism) in diets which contained 

equal amount of maize and cashew nut reject meal (CNRM), a locally available alternative 

energy/protein source in poultry diets. The birds were randomly divided into sixteen groups 

of fifteen chicks each after weight equalisation. Each diet was assigned to four groups of 

birds representing four replicates per experimental diet. Results from 0-4 weeks indicated 

that bodyweights ranged from 673.71g in the birds that received 2.5mgkg-1 to 700.21g in 

the birds that received 7.5mgkg-1L-carnitine. Weight gain and feed intake values were 

Parameters Control OXYT GRO-UP MOS(500 

ppm) 

MOS(1000 

ppm) 

SEM 

Week 4       

Dry matter(%) 80.45c  84.16ab 85.78ab 87.11a 
82.92b 0.67 

Crude protein(%) 74.51°c 78.34 79.93a 79.93a 
78.19b 0.82 

Ether extract(%) 78.49 79.13 77.32 78.52 78.12 0.38 

Ash(%) 70.16b 74.93ab 74.01ab 76.14a 76.32a 0.94 

Crude fibre(%) 61.53 60.15 61.94 59.74 62.13 0.85 

Nitrogen Free 

Extract(%) 

73.11c 80.11a 82.34a 
79.32ab 76.14b 0.82 

Week 8       

Dry matter(%) 83.22ab 87.13a 86.68a 
85.75ab 80.78b 0.86 

Crude protein(%) 72.50b 
74.33b 81.11a 81.43a 73.77b 0.94 

Ether extract(%) 79.30 80.25 82.33 78.60 81.05 0.46 

Ash(%) 63.14 73.33 70.53 71.68 73.14 0.69 

Crude fibre(%) 60.14c 61.53c 61.07c 63.06b 69.30a 0.67 

Nitrogen Free 

Extract(% 

77.44b 78.13b 80.44a 79.91b 80.06a 0.91 
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significantly (P<0.05) affected by L-carnitine levels. Feed to gain ratio values were elevated 

when birds were fed with 0 and 2.5mgkg-1 L-carnitine levels.   

During the initial 4-week starter phase, feed to gain (FCR) values were highest (i.e., less 

efficient conversion) in birds fed with 0 mg/kg and 2.5 mg/kg L-carnitine.  This implied 

that low levels of L-carnitine did not support efficient feed utilization when diets contained 

CNRM. However, in the 5–8 weeks period, feed intake increased with higher levels of 

L-carnitine, and importantly, FCR improved (lower feed to gain) at higher dietary 

L-carnitine levels -  especially at the 7.5 mg/kg inclusion (Table 13). This suggests that 

higher L-carnitine enhanced feed efficiency in the finishing phase when broilers were older 

and potentially more responsive to improved energy metabolism. Over the full 8-week 

period, the group that received 7.5 mg/kg L-carnitine not only had the highest body weights 

and weight gains, but also more favourable feed utilization, indicating an improved feed 

efficiency relative to lower carnitine levels.  The nutritional and biochemical explanation 

clearly indicated that L-carnitine supplementation facilitated the transport of long-chain 

fatty acids into mitochondria for oxidation; enhancing energy extraction from fats. In diets 

rich in energy (like those with CNRM, which contains residual oil), improved fat 

metabolism, and so improved body gain per unit of feed consumed. This metabolic effect 

might have contributed to the lower FCR at 5.0 and 7.5 mg/kg L-carnitine, especially during 

the finisher phase when energy demands for growth were high. CNRM is higher in fat 

compared to some conventional feedstuffs, hence the effective utilization of its energy 

depends on carnitine-mediated lipid metabolism. Therefore, without adequate dietary 

carnitine, birds will not effectively use the fat energy which can lead to poorer FCR - as 

seen in lower supplementation levels. 

 

Table 13: Performance of starting and finishing broilers fed L-carnitine supplemented 

Cashew nut reject meal diets 

 

Measurements Level of L-carnitine supplementation mg/kg 

0 2.5 5.0 7.5 SEM 

Starting Phase (1- 4wks)                             
     

Initial weight  (g) 39.50 39.50 40.30 38.60 0.22 

Average body 

weight(g) 

673.71 670.74 700.1 700.21 0.66 

Average weight gain (g) 200.15c 200.10c 250.12b 270.86a 1.76 
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Average feed intake (g) 492.41a 491.41a 462.12b 442.12b 1.25 

Feed to gain ratio 2.46a 2.45a 1.84b 1.63b 0.16 

Survivability 100.00 100.00 100.00 100.00 0.00 

Finishing Phase (5-8wks) 

 

Initial weight(g) 

 

 

673.71 

 

 

670.74 

 

 

700.1 

 

 

700.21 

 

0.66 

Average body weight(g) 2200.00 2200.00 2000.00 2310.00 2.75 

Average weight gain (g) 1999.85a 1529.26c 1509.9c 1608.796b 12.24 

Average feed intake (g) 669.00b 669.126b 660.56b 755.55a 2.16 

Feed to gain ratio 2.98a 2.28b 2.28b 2.12a 0.21 

Survivability 100.00 100.00 100.00 100.00 0.00 
a,b,cMeans on the same row having different superscripts are significantly different(P<0.05)              

SEM: Standard error mean (Fafiolu et al., 2013) 

 

The economic and production implications are such that the improved FCR at 7.5 mg/kg 

L-carnitine was an indication that the dietary additive has made the CNRM diets more 

nutritionally efficient, to become a potentially saving feed costs per kilogram of weight 

gain means. Arising from the above, broiler chicken producers using cashew nut reject meal 

as a component of broiler diets should consider higher levels of L-carnitine 

supplementation to optimize feed efficiency, particularly at the finisher phase when energy 

demands are significant.  

It was concluded that for broiler chickens fed diets containing cashew nut reject meal, lower 

feed efficiency (higher FCR) can only occur at 0 and 2.5 mg/kg L-carnitine inclusion at 

early growth phase, to attain sub-optimal energy use while at higher levels (5.0–7.5 mg/kg) 

of inclusion guarantees enhanced energy utilization and better growth, particularly, at the 

finisher phase, yielding better feed efficiency (lower FCR). This means that supplementing 

CNRM diets with L-carnitine up to 7.5 mg/kg would improve feed conversion and growth 

performance in broilers, and it is a valuable nutritional strategy for use of alternative feed 

ingredients.  

 Mr Vice Chancellor Sir, time and space will not allow me to present other feeding trials 

and evaluations involving tiger nut, Moringa oleifera seed meal, bamboo leaf meal, millet, 

sorghum/malted, sorghum sprout, and dried citrus pulp as good replacements for the 

conventional energy and protein feedstuffs for poultry and rabbits.  
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2.3   Reduction in cholesterol contents of poultry products  

 Concerns about the cholesterol content of human diet and coronary heart disease has led 

to my attempts, to through the manipulation of dietary protein-energy-fibre levels in diets 

and supplementation with copper salts, ascorbic acid and probiotics, reduced cholesterol 

contents of  poultry products, reduce the cholesterol content of egg and meat products.  The 

fact remains though, that the human body produces cholesterol in the absence or presence 

of dietary cholesterol and less cholesterol is produced to compensate for dietary cholesterol, 

blood cholesterol levels still increase when dietary cholesterol is increased.   

 

Since 2004, I have focused on identifying ingredients or production methods that could 

facilitate a reduction in meat and egg cholesterol contents. Unfortunately, genetic selection 

of hens for lowered cholesterol has not been successful in lowering the egg cholesterol 

content and research into lowering meat and egg cholesterol, therefore my research has 

centred mostly on dietary manipulation (photochemicals and fibre) and pharmacological 

manipulation (i.e. use of copper and vitamin C interventions. Replacement of up to 10% 

(weight for weight) Wheat offal by Cassava Root Sievate (CRS) was found to effectively 

reduce cholesterol content of plasma, egg yolk and whole egg by 20%, 10% and 17%, 

respectively at performance that was comparable with hen fed wheat - based diet (Idowu et 

al., 2006). Also 33% replacement of Cassava Root Peel (CRP) with Cassava Root Sievate 

(CRS) resulted in optimum egg production with attendant 1.3% reduction in cholesterol 

content of the egg (Idowu et al., 2006).  Inclusion of up to 20% Unpeeled Cassava Root 

Meal (UCRM) in laying hens diets was discovered to support optimum egg production 

performance up to 80 weeks in-lay without any deleterious effect. There was also 

overwhelming evidence that feeding 10% -30% UCRM to laying hens resulted in 27% – 

42% reduction in liver cholesterol and 3.62% – 28.17% reduction in plasma cholesterol 

(Idowu, 2004).  

 

2.3.1   Effect of copper salts on performance, cholesterol residues in the eggs, liver, and 

excreta of laying hens   

In conjunction with others in Idowu et al. (2006b), Adegbenjo et al. (2014) and Jegede et 

al. (2015) it was revealed that a dietary supplementation of poultry diets with Copper 

proteinate, CUP (Bioplex) and Copper sulphate pentahydrate, CuSO4.5H2O from 0 to 
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250mgCu/kg increased hen day egg production and Haugh unit while the feed intake, feed 

per dozen egg laid decreased (Tables 14 and 15).  

Whole egg and egg yolk cholesterol concentrations were significantly lowered and more 

cholesterol were excreted in CuP supplemented group.  Liver and plasma (free, ester and 

total) cholesterol concentrations of hens fed CuSO4.5H2O supplemented diets were higher. 

Egg, yolk cholesterol, plasma cholesterol, lipoprotein and liver cholesterol concentrations 

reduced linearly as Cu dosage increased. Hens fed diets supplemented with CuP had a 

higher liver and excreta Cu residue(Table 16).  

Table 14:   Effects of copper dosage on laying performance and egg quality 

Copper dosage (mg/kg of basal feed) 0 125 250 

    

Performance    

Body weight (kg) 1.84±0.01 1.88±0.02 1.90±0.04 

Feed/hen/day(g) 121.18±3.03a 107.53±3.01b 95.63±2.96c 

Egg production (%) 69.25±0.94c 76.99±1.01b 85.12±1.08a 

Feed/dozen egg (kg) 2.18±0.82a 1.68±0.80b 1.39±0.50c 

Egg weight (g) 61.45±1.10 61.58±1.08 63.32±1.27 

Egg quality    

Egg shape index 0.69±0.01 0.69±0.02 0.69±0.01 

Egg shell index 6.67±0.16 6.70±0.18 6.79±0.19 

Egg specific gravity 25.11±0.01 25.19±0.01 26.01±0.02 

Haugh unit 76.20±2.53b 79.04±2.62ab 80.55±2.82a 

Shell thickness (mm) 0.33±0.01 0.31±0.01 0.31±0.01 

Means with different superscript are different (p<0.05). Idowu et al., 2006a 

 

 

 

Table 15:  Main effect of copper dosage on cholesterol contents 

Copper dosage (mg/kg of basal 

feed) 

Egg Cholesterol 

0 125 250 

Yolk Cholesterol (mg/g) 15.60±2.00a 12.97±1.50b 12.40±1.27b 

Cholesterol/Egg (mg/egg) 223.92±22.72a 193.40±17.20b 165.39±11.18c 

Cholesterol excreted (mg/d/hen) 133.15±6.23c 147.36±8.32b 182.25±16.22a 

Plasma Cholesterol    

Triacylglycerol 82.67±5.71a 76.17±4.82b 69.83±4.00c 

Free 40.67±5.50a 37.17±4.91b 34.33±4.58b 

Ester 87.83±10.44a 80.83±7.10b 74.67±5.93c 

Total 128.67±9.41a 118.00±7.10b 108.17±6.00c 

Lipoproteins  

  
  

HDL 26.00±2.83a 23.83±1.22b 22.17±1.15b 

LDL 86.00±4.74a 79.00±3.68b 72.83±1.55c 
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VLDL 16.67±3.66a 15.17±2.02b 14.00±1.09c 

Liver    

Fresh liver wt. 32.47±2.40 31.71±2.31 31.35±2.30 

Relative liver wt. 17.65±1.33 16.87±1.09 16.50±1.06 

Liver Cholesterol (mg/g) 0.34±0.03a 0.30±0.02b 0.23±0.01c 

a.bMeans with different superscript are different (p<0.05). (Idowu  et al., 2006a) 

 

 

Table 16 : Main effect of copper source on cholesterol contents.  

Copper source Organic (CuP) Inorganic (CuSO4) 

Egg Cholesterol   

Yolk Cholesterol (mg/g) 11.81±1.08b 15.49±1.80a 

Cholesterol /Egg (mg/egg) 180.93±15.118b 207.57±20.80a 

Cholesterol excreted (mg/d/hen) 157.60±11.66a 150.44±9.81b 

Plasma Cholesterol:   

Triacylglycerol 70.89±4.01 71.00±4.81 

Free 34.67±2.11b 40.11±5.33a 

Ester 76.00±6.60b 86.22±10.48a 

Total 110.78±6.62b 125.89±8.50a 

Lipoproteins:   

HDL 22.44±1.21b 25.55±2.68a 

LDL 74.11±1.86b 84.44±4.30a 

VLDL 14.22±1.10b 16.33±3.20a 

Liver   

Fresh liver wt. 29.84±2.01 33.57±2.50 

Relative liver wt. 16.22±1.03b 18.05±3.08a 

Liver Cholesterol (mg/g) 0.21±0.01b 0.37±0.05a 

a,bMeans with different superscript are different (p<0.05). (Idowu  et al., 2006a) 

 
It was concluded that dietary inclusion of copper helped the hens dump cholesterol out of 

their system instead of storing it in the body tissues or putting it into the egg. Increasing 

copper in the diet acted like a filter. It helped the hen process cholesterol more efficiently, 

leading to lower cholesterol in the egg yolk, blood, and the hen's liver. By choosing the 

right copper source and the right dosage, farmers can naturally produce eggs that are lower 

in cholesterol. 
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2.3.2   Modulation of cholesterol and copper residue levels in muscles and blood serum of 

finishing chickens fed copper and ascorbic acid supplements 

A study was carried out on the effect of Copper (Cu) and ascorbic acid supplements on 

modulation of cholesterol and copper residue content of chicken muscles and blood serum 

(Idowu et al., 2011). Two hundred and forty (240) finishing Anak broiler chickens of mixed 

sexes were randomly allotted to four dietary treatment groups with four replication of 

fifteen birds for a feeding period of 5 weeks. The response to copper and ascorbic acid were 

such that dietary supplementation with 250 ppm Cu alone resulted in 30% and 19% 

reduction in wing and thigh muscles cholesterol, respectively. Supplementation with 250 

ppm Cu + 100 ppm ascorbic acid resulted in 29 and 12% reduction in muscles cholesterol 

while inclusion of 100 ppm ascorbic acid alone brought about 4 and 10% reduction in the 

two muscles, respectively. Serum cholesterol reduced by 28% and the addition 100 ppm 

ascorbic acid reduced this to 26%. Ascorbic acid (100 ppm) exerted 12% reduction in serum 

cholesterol, and lowered the hypocholesterolemic potency of copper by about 1-7%. A 

combination of 100 ppm ascorbic and 250 ppm Cu slowed down the rate of weight gain by 

11% when compared with 250 ppm Cu alone as supplement.  Supplementation with 100 

ppm ascorbic alone improved carcass yield by 4% compared to 250 ppm Cu, Copper 

residue was more in thigh muscle than wing muscle (Table 17). Above 30% reduction in 

Cu residue was noticed with addition of ascorbic acid. In the finishing broiler chickens, 

dietary supplementation with copper (Cu) and ascorbic acid (vitamin C) significantly 

modulated cholesterol levels and copper residues in tissues and blood serum. The research 

indicated that high level of copper acted as a hypocholesterolemic agent, while ascorbic 

acid helped regulate the resulting copper accumulation in the muscles.  Dietary copper, 

administered as copper sulphate (CuSO₄) at 250 ppm, effectively reduced cholesterol levels 

in both muscles and serum.    Cu + Ascorbic acid combination resulted in a 29% 

reduction in pectoralis major and a 12% reduction in thigh cholesterol. Ascorbic acid alone 

has a modest effect, reducing muscle cholesterol by 4–10%. Supplementation increased the 

concentration of copper residues in the body, through ascorbic acid played a critical role in 

mitigating this accumulation.  Copper residues tend to be higher in the thigh muscles than 

in the wing muscle. The addition of 100 ppm ascorbic acid to a copper-supplemented diet 
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led to a reduction of over 30% in copper residues in the muscles compared to copper 

supplementation alone. Copper levels in the serum also increased with dietary 

supplementation, but remained lower when ascorbic acid was present. Dietary 

supplementation of 250 ppm Copper (Cu) in finishing broiler chickens significantly 

reduced muscle and serum cholesterol by up to 30%, while increasing Cu residues (Table 

17).    

 

Table 17:  Performance, muscles cholesterol content and copper residue  broiler chicken 

fed copper and ascorbic acid supplements   

a,b Means on a row with different superscript are significantly different (p<0.05) (Idowu et al., 2011) 

 

 

3.0   CONTRIBUTION TO HUMAN DEVELOPMENT  

My career reflects a lifelong commitment to the university system and human capacity 

development through teaching, supervision, administration, and community service.  

     

Measurement Control CuSO4 Vitamin C CuSO4+Vitamin C 

Performance traits     

Initial BWT (g/bird) 600.00±0.87 600.00±0.62 600.00±0.54 600.33±0.03 

Final BWT (g/bird) 1870.00±10.90a 2176.23±16.79a 2033.30±19.64b  2008.75±15.47b 

BWT gain (g/bird/day) 45.18±0.39a 56.30±0.11a 50.36±0.12b 50.34±0.66b 

Feed intake (g/bird/day) 140.50±0.23 157.10±0.58 154.10±0.52 147.50±0.14 

FCR 3.11±0.323a 2.79±0.09b 3.06±0.21a 2.93±0.26b 

Carcass evaluation     

Dressed BWT (%) 74.88±1.73 75.52±1.70 78.82±1.45 75.58±1.83 

Wing muscle fat (%) 3.10±0.22a 2.08±0.14c 2.62±0.20b 2.02±0.18c 

Wing muscle Cholesterol  

 (mg/100 g wet wt.) 

 

57.80±0.34a 

 

40.40±0.29b 

 

55.60±0.36a 

 

41.00±0.30b 

Wing muscle Cu  

(mg/100 g wet wt.) 

 

2.98±0.10b 

 

3.88±0.20a 

 

2.05±0.10b 

 

 3.11±0.20a 

Thigh muscle fat (%) 4.12±0.28a 2.11±0.18c 3.07±0.24b  2.42±0.20c 

Thigh muscle Cholesterol  

(mg/100 g wet wt.) 

 

134.20±0.51a 

       

108.10±0.40d 

 

120.20±0.55b 

 

118.40±0.47c 

Thigh muscle Cu 

 (mg/100 g wet wt.) 

2.98±0.10b 3.88±0.20a 2.05±0.10b   3.11±0.20a 
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3.1 Teaching and Supervision 

For over two decades (1998–2026), I have contributed significantly to undergraduate and 

postgraduate education through extensive teaching, mentorship, and curriculum 

development. I taught foundational courses such as Principles of Animal Nutrition to 

classes of over 1,700 students and specialized postgraduate courses like Advances in 

Poultry Nutrition. I also handled large service courses such as ANN 202/212: Introduction 

to Agricultural Biochemistry for over 800 students, thereby contributing to the training of 

numerous agricultural graduates now serving in Nigeria’s agricultural sector. 

I have contributed to the supervision of 53 MSc/PhD theses and dissertations as Major/or 

co-supervisor, covering areas such as poultry nutrition, probiotics, copper supplementation, 

and cassava-based diets for pigs and rabbits. Many former students, including Drs 

Oluwakemi Oni, Mutiu Oguntoye, Adedoyin Titi Amos, Gbenro A. Rowaiye, Ayorinde D. 

Adeniran, Jelili Akorede Quadri, Dekunle Ayodeji Folorunso, Sunday I. Bamidele, 

Solomon A. Osofero, Nathanael Bamidele and Rotimi Olorunsola are now contributing as 

experts in the academia and industry. In addition, I have supervised over 120 undergraduate 

projects, equipping students with practical research, data analysis, and critical thinking 

skills.  

My training in digital education (ADAPTI) and organic agriculture (Coventry 

University/WANOART, UK) further enhanced my capacity to prepare students for a 

technology-driven workforce. 

3.2  Leadership and Administration 

My administrative roles have focused on strengthening academic standards, governance, 

and institutional development at FUNAAB. I was a member of the Senate Coordinating 

Committee on Examination Results (2021 2024) and served as the Chairman from 2021-

2014.  I contributed to fairness, transparency, and timely release of results, thereby 

enhancing student confidence in the academic system. As Chairman of the University Time 

Table and Examination Committee (TIMTEC) (2009–2012), I helped maintain a stable 

academic calendar, while my participation in the COLANIM Phase II Construction Users 

Committee (2020–2022) contributed to infrastructural development. As the pioneer 
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Director of the FUNAAB Distance Learning Centre (2015–2018), I facilitated Senate 

approval of the FUNAAB Distance Learning Policy in 2016. 

 My membership of the Appointment and Promotion Committee for Academic Staff 

(APCAS) (2023–date) has enabled me to contribute to talent identification and staff 

motivation. My membership of the Governing Council of the University of Lagos (2024–

date) places me at the highest level of university policy and strategic decision-making, 

including staff development, leadership training, funding, and resource allocation through 

the Finance and General Purpose Committee (F&GPC). 

As the Deputy Vice-Chancellor (Academic), I provide strategic leadership that aligns with 

the Vice-Chancellor’s vision, promoting staff development, supporting research capacity 

building, encouraging community engagement and transparent management. I also 

currently serve as Chairman of the FUNAAB Staff Schools Management Board (2025–

date), contributing to staff welfare and child development within the university community. 

 

 

3.3   Community Development 

My commitment to development extends beyond the university into the wider community. 

In 2025, I was elected Chairman of the Camp Area Community Development Committee 

(CDC), overseeing 35 Community Development Associations and contributing to 

grassroots governance and development. Previously, as Chairman of the New Era 

Community Boundary Reconciliation Committee, I promoted peace, conflict resolution, 

and social cohesion.  For over two decades, I have also served as a Pastor and Clergy in 

various churches, contributing to the spiritual, moral, and social well-being of individuals 

and families. In recognition of my community contributions, I was conferred with the 

chieftaincy title of Asiwaju Onigbagbo of Akinlagun Kingdom, Camp Area on 15th 

December, 2025. 

My career demonstrates a holistic commitment to human development through teaching, 

mentorship, institutional leadership, and community service, and my aspiration remains to 

translate academic excellence into sustainable societal development. 



` 

 

40 

 

4.0.  CONCLUSION 

The journey of transforming feed into food through the lens of a monogastric nutritionist is 

a multifaceted exploration. My research as have been aimed at enhancing the efficiency 

and sustainability of animal nutrition; particularly, focusing on the potential of non-

conventional feed resources. The findings underscore the critical importance of optimizing 

feed ingredients, such as cassava and shrimp waste, to improve feed conversion ratios 

(FCR) and overall production efficiency in monogastric animals. 

The dual narrative of innovation and sustainability in animal nutrition have been made bare. 

By harnessing locally available feed resources and investigating their nutritional 

evaluation, contributions have been made to practical and economic solutions in livestock 

production while addressing food security challenges. The vital relationship between 

dietary formulation, animal welfare, and environmental stewardship have also been 

highlighted. 

My research has demonstrated that dietary manipulation is a highly effective strategy for 

reducing cholesterol in poultry products. I established that incorporating alternative feed 

resources like Cassava Root Sievate and Unpeeled Cassava Root Meal into poultry diets 

significantly lowers cholesterol levels in eggs, blood plasma, and liver tissues. It was also 

proved that pharmacological interventions, specifically dietary copper supplementation can 

act as a filter that enhances cholesterol excretion and reduces accumulation in eggs and 

muscle tissues. Finally, I showed that combining copper with ascorbic acid effectively 

modulates cholesterol levels while simultaneously mitigating unwanted copper residue 

accumulation in chicken muscles. 

 

5.0   RECOMMENDATIONS 

Sequel to the findings of my researches, the following recommendations are made: 

i. Research on other non-conventional feed resources and agro-industrial by-

products to improve feed efficiency and reduce competition with human food 

needs should be encouraged.  
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ii. Mechanistic models should be developed to better predict mono education gastric 

responses to dietary components and improve nutrient utilization and animal 

performance.  

iii. Collaboration among researchers, farmers, feed manufacturers, and policymakers 

should be strengthened to improve feed production and animal welfare.  

iv. Investment should be encouraged in the production and processing of alternative 

feed resources to make them more accessible and affordable to farmers.  

v. Regular monitoring of dietary effects on animal performance, health, and welfare 

should be conducted to improve feeding strategies continuously. Continuous 

education and professional training should be provided for animal nutritionists to 

keep them updated on emerging research, technologies, and ethical practices. 

 

By implementing these recommendations, the animal feed industry can be moved 

towards more efficient, sustainable, and ethically responsible practices in monogastric 

nutrition, ultimately contributing to global food security and animal welfare. 
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