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THE EFFECT OF TOASTED ICICINIA MAIN EFIK SONG-BASED DIETS ON THE PERFORMANCE OF WEANER RABBITS

CHAPTER ONE

1.0
INTRODUCTION 


Animal protein in most of the developing countries is not readily available to the populace due to the high cost of production faced by the livestock industry. This is largely due to the high cost of livestock feed. Feed contribute about 60% of the total cost of production. This is as a result of the unavailability and high cost of the conventional feedstuffs like maize and soybeans which is occasioned by the competition between man and livestock (Vander Zijpp  1997; Emenalon 2004). This made animal protein unaffordable by the masses in the developing nations and has given rise to many nutritional problems emanating from low consumption of animal protein. 


The world population is ever increasing. In the developing countries in particular, farmers are faced with the challenge of meeting the demand for food by the teeming population. According to Christopher et al 1997; Onimisi 2005, the ever increasing population in developing countries practically erodes increases in food production leaving no hope of ever having surplus grains to compound economically viable livestock feed. 


The long term growth of animal production in Nigeria is dependent on a better utilization of farm waste products which attract little or no monetary values (Terve, 1997). Therefore current research efforts in most developing countries are aimed at identifying potential feed sources that have little or no demand by humans that will be cheap and available for compounding livestock rations as it will remove the competition between man and livestock. Some of such potential feed materials that are been investigated include; by products from garri processing industry and wastes from Cattle ranches, abattoirs, and poultry houses (Alawa and Umunna 1993, Abudulmalik et al 1994). 


This research study is aimed at investigating a new potential feed material known as Icacinia mani, Efik-isong in Ibibio language. It is not used as feed by man. It is a tuber crop that grows wild and a good source of energy. 

1.1
OBJECTIVE OF STUDY 

To determine the body weight performance of weaner rabbits fed diets in which dietary maize was partially replaced with toasted Efik-isong, Icacinia mani flour so processed.     

To determine the effect of the toasted Icacinia mani  on haematolology and blood biochemistry of the weaner rabbit 

CHAPTER TWO

2.0
LITERATURE REVIEW 

2.1
ORIGIN, CLASSIFICATION, BREEDS, CHARACTERISTICS AND USES OF RABBIT

“Domestic rabbit” generally refers to tame rabbits maintained in cages, pens, or other enclosures. They are distinguished from closely related animals existing in the natural or wild state. All breeds and varieties of domestic rabbits were developed from the European rabbit (Orychtolagus cuniculus). In some areas, European rabbits exist in the wild, so the term “domestic rabbit’s must refer to those maintained in close relation to man. Records shows that this species probably originated from the Mediterranean region (Lukefahr, 1992). With time rabbit spread to many parts of the world, including the Sub-Saharan Africa mostly through sailors (IFS, 1978). According to Aduku (1990), this must have been the most likely means of early introduction of rabbit in Nigeria. 


Rabbits and hares were formerly classified in the order Rodentia (rodent) until 1912, when they were moved into a new order Lagomorpha. This order also include Pikas. Domesticated rabbit belongs to the family leporidae. 


Breeds of domestic rabbits have developed since the 18th century. There are now several hundred varieties throughout the world, varying in size, colour, type of hair coat, and other characteristics. In 1977, 38 breeds were recognized by the American Rabbit Breeders Association. 


Some of the breeds found in Nigeria include the New Zealand white and Dutch. Crossbreeds of these breeds are also found (Abe, 1988 and Aduku and Olukosi, 1990). The exotic pure breeds are imported and used for commercial purposes. 


The preferred habitats of these species include dry areas near sea level with soft sandy soil (for easy burrowing). Brushy fields are preferred for the cover they provide, but forest are also inhabited. Human activities, particularly the spread of agriculture have often inadvertently helped these species to colonise new areas  (Parker, 1990). 


The domestic rabbit is primarily herbivous and consumes most type of grains, greens and hay. Diet, whether homegrown or commercially prepared, consists almost entirely of ingredients from plant sources. A major portion of rabbit feed is commercial pelleted feed. Since rabbit can utilize a certain amount for forage, it has a place in food production by making use of some non competitive feeds. 


However, rabbits have some inherent habits and vices that may confuse inexperienced persons as abnormalities (Oruhseibio, 2002). One of such habits is coprophagy.  Rabbits habitually practice coprophagy, sometimes refered to as predomination. This refers to the product of two kinds of fecal matter, one hard and one soft, the later consumed directly from the anus as it is excreted. This practice begins in rabbits shortly after they begin eating solid feed at 3 to 4 weeks of age, but it is practiced by germ free rabbits. Fermentation in the large intestine and the practice of coprophagy probably provide the necessary amounts of most B vitamins, provide some bacterially synthesized protein and permit further digestion of some nutrients by multiple passage through the digestive tract. The high digestibility of forage protein in rabbits may be due partially to coprophagy. 


Observation of rabbits indicates that they prefer pelleted diet to  mash forms of diet. They adjust to meal diet and accept it satisfactorily, but during the adjustment period, intake may be low and feed spillage excessive. Some may refuse to consume a non pelleted diet. Unless fat or molasses is added to a diet, dustiness may be a problem with mash type feeds. Physical form and particle size of feed ingredients may also be another factor to consider in rabbit diets. 


Wild rabbits (Orychtolagus cuniculus) weigh between 1.5-2.5kg and are from 38 to 50cm long (Macdonald, 1984). Domestic rabbits may be larger. The coat is generally grayish, with black and brown (and sometimes red) sprinkled throughout. The underside of the body is paler gray and the underside of the tail is white. New Zealand white is usually white with pink eyes. (Madonald, 1984).


Oryctolagus cuniculus are well known for their reproductive capacity. It is capable of reproducing year round, but most breeding activities take place in the first half of the year. Gestation is about 30 days and the average litter contains 5 to 6 young. Females experience postpartum and thus may have several litters per year, though spontaneous abortions and resorption of embryos are common (possibly due to environmental or social stresses) (Vaughan, 2000; Nowak, 1999). 


Rabbits placentae allow an unusually high degree of contact between maternal and fetal blood streams, a condition they share with humans (Macdonald , 1984). They are useful modes for the study of human pregnancy and fetal development (Bank, 1989). Males take no part in the care of the young. (Macdonald, 1984). Females provide maternal care to their young. Domestic rabbits can live to be up to five year old. However, mortality during the first year of life in wild population is generally high and can reach as much as 90%. 


Rabbits have been highly successful in most places where it has been introduced and it is considered an agricultural pest in many areas (especially where its natural predators have been eliminated). These animals eat cultivated crops and compete with domestic animals for forage. Millions of dollars are spent annually in countries such as Australia, New Zealand, Britain and the United States in efforts to control, confine or exterminate them. Additionally, rabbits have inflicted enormous ecological damage in some area where they have been introduced (Macdonald, 1984, Nowak, 1999). 


Rabbits represent one of the most economically important mammal species. Wild rabbit is a popular game animal, especially in Europe. Leporids such as European rabbits are food meat in Europe, South America, North America, some parts of middle East, Africa and China, among other places. In many regions, rabbits are breed, a practice called cuniculture. Varieties of these species are raised commercially for meat, skins and wool and are popular as pets. Rabbit meat (lagomorph) is a good source of high quality protein. According to Thomas J. Lane et al, on comparable basis, rabbit meat has less cholesterol, fewer calories, and a lower percentage of fat (leaner) than beef, pork, chicken or lamb, as shown in the table below. 

Table 2.1: Nutritional Value of different meat types 

	Animal
	% Protein 
	% Fat 
	% Moisture 
	% Cal/Lb

	Rabbit 

Chicken 
	20.8

20.0
	10.2

11.0
	67.9

67.6
	795

810

	Veal 
	19.1
	12.0
	68.0
	910

	Beef 
	16.3
	28.0
	55.0
	1440

	Pork 
	11.9
	45.0
	42.0
	1420

	Lamb 
	15.7
	27.7
	55.8
	2050


Source: Thomas J. Lane et al. (1999).


Rabbit pelts are sometimes used for clothing and accessories, such as scarves or hats. Rabbits are good producers of manure, additionally, their urine being high in nitrogen, makes lemon tree very productive. Their milk may also be of great medical or nutritional benefit due to its high protein content. 


A growing phase of the rabbit industry is that of supply animals for laboratory or research use. According to Banks, 1989 and Nowak, 1999, an estimate of 5 million rabbits are used annually in medical research and for testing the safety of chemical and consumer products. 

2.2
HAEMATOLOGY AND  BIOCHEMICAL BLOOD COMPONENT 


Blood is a complex fluid containing large variety of dissolved suspended inorganic and organic substances (Stewart, 1991) or specialized circulating tissues and cells suspended in the intercellular fluid substance (Dellman and Brown, 1976) which circulates in the arteries, vessels and capillaries of man and animals (Kronfield and Mediway, 1975) and whose primary function is to transport oxygen from respiratory organs to body cells (Duke, 1975) distributing nutrients and enzyme to cells and carrying away waste products (Baker and Silverton, 1982), thereby maintaining homeostasis of the internal environment (Bentrick, 1974). The various functions of the blood are made possible by the individual and collective actions of its constituents- the haematological and biochemical components.  


If blood which has been treated to prevent coagulation is centrifuged, a separation take place. The bottom portion of the centrifuged tube is red due to the sedimentation of red blood cells, the top is a yellowish to clear plasma and at the interface of these two layers there is a thick white line (the buffing coat) representing most of the white blood cells. The relative quantity of most cells as compared with the total volume of blood is referred to as the packed cells volume (PCV) or haematocrit. There is a normal range for the PCV, which varies between sexes at different ages and between species. Deviation from the normal range may suggest abnormalities in functions. 


It should be noted that low, haematological value for tropical breeds of animals usually reflect environment stress; temperature, humidity and constant challenges by parasites and do not reflect genetic difference. When results of the differential count are considered in conjunction with other blood values (total cells counts, PCV etc) as well as chemical analysis of the plasma important conclusions can be drawn regarding the physiological condition of the animals and the cause of any disease. 


Generally speaking, both the hematological and biochemical blood components are influenced by the quantity and quality of feed and also the level of anti-nutritional elements or factors present in the feed (Akinmutimi, 2004). Biochemical components are sensitive to elements of toxicity in feeds. Haematological compounds of blood are also valuable in monitoring feed toxicity especially with feed constituents that affect the formation of blood (Oyawoye and Ogunkunle, 1998).

Table 2.2: Mean and Normal Ranges of Haematological and 

biochemical components for rabbit. 

	Parameters 
	Range
	Mean 

	Haemalological Parameter
	
	

	Packed cell volume (%)
	25.0 – 45.0
	34.0

	White Blood Cell (103u/1)
	3000 – 6000
	4000

	Neutrophil (%)
	35.0 – 43.2
	39.0

	Lymphocyte (%)
	53.5 – 65.8
	60.0

	Eosinophil (%)
	1.0 – 2.5 
	2.0

	Biochemical Parameter 
	
	

	Total Bilirubin (mg/100ml)
	0.4 – 3.0
	2.0

	Conjugated bilirubin (mg/100ml)
	0.2 – 0.4
	0.3

	Serum creatinine (mg/100ml)
	0.6 – 0.8
	0.7

	Urea (mg/100ml)
	30-0-37.3
	34.0

	SGOT (ml/l)Serum glutamic oxaloacetic Transaminase
	12 .0 – 18.0
	15.0

	SGPT (Ml/l) Serum glutamic pyruvice Traniaminase 
	9.0 – 15.0
	12.0

	Sugar (mg/100ml)
	65.3 – 74.8
	70.0


Source: Mitruka and Rawnsley (1977) 


   Kronfield and Mediway (1975). 

2.3
ICACINIA MANI (EFIK-ISONG) 


Icacinia mani, earth ball, (Efik-isong) is a crop on which studies have been embarked upon due to its high energy content. This became imperative as the cost of the conventional energy source (grains, especially maize) in animal feed is high and this is due to the high demand by the teeming populace. 


Earth ball (Efik-isong) is a climbing shrub or straggling shrub. Antai and Ubong (1992) have reported that earth ball is a shrub possessing well defined root, stem and leaves. The root is modified into storage organ where it stores food material which is mainly carbohydrate. It grows wild and is readily available. 


According to the proximate analysis of Icacinia mani by Umoren et al (2002), Icacinia mani contains 3.06% crude protein, 3.90% ether extract, 15.90% crude fibre, 1.50% ash and 75.64% NFE. 


Antai (1992) has reported on the chemical analysis of both fermented and unfermented Icacinia mani Products and the result revealed increase in crude protein, ash content and crude fibre while lipids and carbohydrate showed decrease. 


The fruits of Icacinia mani  are edible. The tuber is eaten in some part of the country in lean times and is used as an adulterant in garri preparation – a dangerous and negative use. It is also used by children in making wheel in toy cars and drum sticks. The twigs or branches are used as chewing sticks. The tubers are also used to carve masquerade faces (mask) worn by masqueraders during their outings. The swollen portion of the root (tubers) is an important material in the treatment of mumps (okporo-nti),(Etukudo,2003)

CHAPTER THREE

MATERIALS AND METHODS

The research project was carried out at the rabbitary unit of the teaching  Research farm of the federal University of  Uyo, Uyo, Akwa Ibom State. 

3.1
SOURCES OF PROJECT MATERIALS 


The Icacinia mani root tubers were harvested from Uyo, Akwa Ibom State. 

PROCESSING OF THE ICACINIA MANI (EFIK ISUN) ROOT TUBERS INTO ICACINIA MANI  MEAL

The Icacinia mani tubers were harvested and cut into small pieces and spread  under the sun to dry (sundry) to reduce its moisture content to about 90% dry matter. When it became dry and brittle, it was then milled into flour after which it was toasted by placing the mailed flour in a frying pan and heating it. 

3.2.1
  Analysis of Icacinia mani for Cyanide Content 


Samples of the toasted Icacinia mani meal were analysed for cyanide content according to Bradbury et al (1999). 

3.3
EXPERIMENTAL DIETS 

Three rabbit experimental diets were formulated such that the control diet (Diet I) contained 50% maize and no Icacinia mani flour. In diet 2, 10% of the maize in the control diet was replaced with toasted Icacinia mani meal (TIMM) while in diet 3,20% of the maize was replaced with toasted Icacinia mani flour. Ingredient composition of the diets is shown in table 3.1. The diets were balanced to meet the protein and energy requirements of rabbits. 

Table 3.1Ingredient Composition of the Experimental Diets 

	Ingredients (%)
	Diet I Control 
	Diet 2 

10% TIMM 
	Diet 3 

20% TIMM 

	Maize 
	50.00
	40.00
	30.00

	TIMM
	0.00
	10.00
	20.00

	GNC
	20.00
	20.00
	20.00

	Fish Meal 
	3.00
	3.00
	3.00

	Blood Meal 
	3.00
	3.00
	3.00

	Bone Meal 
	4.00
	4.00
	4.00

	PKC 
	7.00
	7.00
	7.00

	Wheat Offal 
	12.00
	12.00
	12.00

	Common salt 
	0.25
	0.25
	0.25

	Vit. / Tm Permix*
	0.25
	0.25
	0.25

	L – Lysine 
	0.25
	0.25
	0.25

	L – Methionine 
	0.25
	0.25
	0.25


Calculated Composition 

	Crude Protein  % of Dm 


	20.85
	20.83
	20.90

	Crude fibre, % of DM 
	5.48
	5.48
	5.46

	Ether Extract, % Dm
	5.57
	3.57
	8.21

	Ash, % of DM
	3.52
	3.52
	3.56

	ME (Kcal/gm)
	
	
	


Timm = Toasted Icacinia mani  meal 

*
To provide the following per kg of feed: Vitamin A 10,000u; vitamin D3, 2000iv; vitamin B1, 0.75mg; Nicotinic acid, 2.5mg; calcium panthethenate, 50mg; vitamin B12, 2.5mg; Vitamin K3, 2.50mg; folic acid, 1.00mg; choline chloride; 2.5mg; Copper, 8.00mg; manganese, 64mg; Iron, 32mg; Zinc, 40mg; iodine, 0.8mg; flavomycin, 100gm, spironycin, 5mg; DL – Methionine, 50mg; Selenium, 0.16mg; L-Lysine, 120mg 

3.4
EXPERIMENTAL ANIMALS AND DESIGN


Fifteen weaner rabbits, males and females of a combination or mixture of New Zealand white and Dutch breeds were bought from the University of Uyo commercial farm, Use Offot, Uyo, Akwa Ibom State. They were randomly divided into three treatments of five rabbits each and each treatment randomly assigned to one of the experimental diets. Each of the five replicates in each of the treatments was house separately in a hutch. 


The rabbits were weighted before feeding them the experimental diets to obtain their initial body weights and weekly thereafter feed. Forage (Calapogonium mecunoides) and water were provided adlibitum. Feed intake was determined by weighing the quantity of feed fed and the left over the following morning. The difference between the two weights was taken as feed intake for that day. 

An anti-bacteria, was administered to all the experimental rabbits. The feeding trial lasted for eight (8) weeks. 

HAEMATOLOGICAL AND BIOCHEMICAL STUDIES

At the end of the feeding trial, 2 rabbits were randomly selected from each treatment and their blood collected into sterile specimen tubes for determination of the effect of the experimental diets on the blood constituents. The blood collected from each treatment was divided into two(2). The first part (about 5ml) was collected over a labeled sterile specimen tube containing an anti-coagulant.  This was used to determine the haematological component. The second part (about 10ml) was collected over labeled sterile specimen tubes without coagulant and the serum was used to determine the biochemical components (Donmal, 1972; Sigma 1985; Ajagbonna et al, 1999). 


The packed cell volume (PCV) was determined by centrifuging a sample of well mixed anticoagulant blood, contained in a parallel sided glass tube, for a suitable period of time and at a certain speed (5mins at 12 RCF) to ensure maximal packing of cells. The PCV is read from the scale of a microhaematocrit reader or calculated by dividing the height of the red cell column by the height of the total column of blood. 


Total white cell count was determined by diluting whole blood, 1 in 20 in an acid reagent (acetic acid) which haemolyzes the red cells leaving the white cells to be counted. The white cells are counted microscopically using an improved Neubaner ruled counting chamber (haemocytometer) and the number of WBC per liter of blood determined. 



Differential white cell count was used to determine neurophils and lymphocytes. Blood film was examined systematically by transversing fields until a minimum of 100 cells have been enumerated. All white cells encounted must be differentiated and classified with the aid of an automatic differential cell counter. The result of each cell type is then expressed as a percentage of total white cell count. 


Total proteins, albumin, Globulin, SGOT and SGPT were determined using corimetric method of chemical analysis while kinetic method of chemical analysis was used to determine creatinine.

3.6
DATA ANALYSIS 


All data collected were subjected to Analysis of variance where treatment effect were detected by analysis of variance(ANOVA), means were separated using Duncan New Multiple Range Test according to Duncan, (1955).

CHAPTER FOUR

RESULT 

Table 4.1: The Effect of Icacinia mani  (Efik Ison) base diet on the growth performance of rabbits 

	Parameters 
	Control 
	10% TIMM
	20% TIMM
	SEM

	Average Initial body weight (g)
	730
	 780
	 720
	2.96

	Average final body weight (g)
	1916.66a
	1468.75b
	1437.50b
	8.54*

	Average body weight gain (kg)
	1189.66a
	688.75b
	718.56c
	8.72*

	Growth rate (g/day)
	21.19a
	12.30b
	12.83b
	2.35*

	Feed intake (g/day)
	72.50a
	67.50b
	65.0b
	1.02*

	Feed conversion ratio

G (feed) / g (gain)
	3.42a
	5.48b
	5.07b
	0.54*


SEM – Standard error of mean 

ns = Not significant ( P> 0.05) 

* = Significant ( P<0.05) 

TIMM = Toasted Icacinia mani meal 

Table 4.2:
Haematological and biochemical blood components of rabbits fed toasted Icacinia mani based diets 

Parameter / Indices 

	Parameters 
	Control 
	10% TIMM
	20% TIMM
	SEM

	Packed cell volume (%)
	32.0a
	29.5b
	28.5b
	0.7*

	White blood cells (103 u/l)
	2.5a
	3.5ab
	4.3b
	0.5*

	Neutrophil (%)
	26.0a
	13.5b
	16.0b
	1.34*

	Lymphocytes (%)
	70.5a
	86.5b
	83.0b
	1.51*

	
	
	
	
	

	Biochemical 
	
	
	
	

	SGOT (Iu/l)
	37.0a
	40.5a
	29.0b
	1.27*

	SGPT (Iu/l)
	45.0a
	37.0b
	40.5b
	1.04*

	Alkaline Phosphate (Iu/l)
	65.8a
	59.8a
	31.8b
	2.22*

	Total Protein (g/l)
	32.6b
	45.4a
	46.7a
	1.46*

	Albumin (g/l)
	22.2b
	26.3a
	25.7a
	0.77*

	Globulin  (g/l)
	10.4b
	19.2a
	21.1a
	1.25*

	Creatinine (mol/l)
	138.5a
	61.0b
	67.0b
	3.43*


SEM = Standard error of the mean,* = significant (P < 0.05), 

TIMM = Toasted Icacinia mani  meal.

Values were for 6 experimental animal samples 

EFFECT OF TOASTED ICACINIA MANI MEAL (TIMM) MEAL DIET ON GROWTH PERFORMANCE OF EXPERIMENTAL RABBITS. 

The data on the performance of the experimental rabbits are shown in table 4.1. 

4.1.1:
Average Initial body weight 


The average initial body weights were 730g, 780g and 720g for control, 10% and 20% TIMM diets respectively.

4.1.2
Average final body weight 


The average final body weight were 1916.66g, 1468.75g and 1437.50g for the control, 10% TIMM diets respectively. There were no significant differences (P<0.05) in the average final body weight of rabbits. Although, the control group recorded the highest value. 

4.1.3:
Average body weight gain 


The average body weight gained were 1186.66g, 688.75g, 718.56g for control, 10% and 20% TIMM diets respectively. The treatment groups did show significant difference ( P<0.05), with the control group recording the highest value. 

4.1.4
  Feed intake 


The average daily feed intake of the rabbits were 72.50g, 67.50g and 65.0g for control, 10% and 20% TIMM diets respectively. There was significant difference (P < 0.05) in the average daily feed intake between the control and, 10% and 20% TIMM groups but the 10% and 20% TIMM were similar (P > 0.05) 

Feed Conversion Ratio

The feed conversion ratio of the rabbits were 3.42, 5.48 and 5.07 for control group had a lower value when compared with other treatment groups and there was significant difference (P<0.05) among the control and 10% and 20% TIMM treatments but there was no significant difference (P > 0.05) between 10% and 20% TIMM groups.

THE EFFECT OF TOASTED ICACINIA MANI MEAL (TIMM) BASE DIETS ON HAEMATOLOGICAL AND BIOCHEMICAL PARAMETERS OF RABBITS 

The data on the effect of the treatments on the haemotological and biochemical parameters of rabbits are presented in table 4.2. 

4.2.1
Packed Cell Volume (PCV) 


The packed cell volume levels were 32.0, 29.5 and 28.5% for control, 10% and 20% TIMM diets respectively. The control group, 10% and 20% TIMM differed significantly (P< 0.05). 10% and 20% TIMM treatments were statistically similar (P>0.05). 

4.2.2: 
White Blood Cell (WBC)


The level of white blood cells are 2.5, 3.5 and 4.3 x 103 u/l for control, 10% and 20% TIMM diets respectively. The control group and 20% TIMM group differed significantly (P<0.05) while 10% and 20% TIMM groups were similar (P>0.05).

4.2.3
   Neutrophil


The levels of neutrophils were 26.0, 13.5 and 16.0% for control, 10% and 20% TIMM diets respectively. The control showed significant difference (P<0.05) among the treatments while the 10% and 20% TIMM groups were similar ( P>0.05). 

4.2.4 
Lymphocytes


The lymphocytes level were 70.5, 86.5 and 83.0% for control, 10% and 20% TIMM diets respectively. The 10% and 20% TIMM group were not significantly different (P>0.05) but differ significantly with the control group (P < 0.05). 

4.2.5
  Serum Glutamate Oxaloacetatic Transaminase (SGOT)


The values of alkaline asparatate were 37.0, 40.5 and 29.0Iu/I for control, 10% and 20% TIMM diets respectively. The control group and 10% TIMM group are significantly similar (P>0.05) while 20% TIMM group recorded significantly (P<0.05) lower value relative to the other treatments. 

4.2.6:
Serum Glutamate Pyruvic Transaminase (SGPT)


The values of SGPT were 45.0, 37.0 and 40.5 IU/l for control, 10% and 20% TIMM diets respectively. The 10% and 20% TIMM groups are significantly similar (P>0.05) and differed significantly (P<0.05) from the control group. 

4.2.7:
Alkaline Phosphate 


The alkaline phosphate values were 65.8, 59.8 and 31.8 Iu/l for control, 10% and 20% TIMM diets respectively. The control and 10% TIMM recorded no significant difference (P>0.05) but differed significantly (P<0.05) from 20% TIMM group, showing the least value. 

4.2.8: Total Protein


The total protein values were 32.6, 45.4 and 46.7 g/l for control, 10% TIMM and 20% TImm diets respectively. 10% and 20% TIMM treatments are significantly similar (P>0.05) but differ significantly (P<0.05) from the control group, showing the least value among the treatment. 

4.2.9: Albumin


The values of albomine were 22.2, 26.3 and 25.7g/l for control, 10 TIMM and 20% TIMM diets respectively. Control group differ significantly (P<0.05) among the treatments while 10% and 20% TIMM recorded no significant different (P>0.05). The control value was the least among the treatments. 

4.2.10
Globulin


The values of globaline were 10.4, 19.2 and 21.1g/l for control, 10% TIMM diets respectively. The control group differ significantly (P<0.05) among the treatments while treatments 10% and 20% TIMM recorded indifference (P>0.05). 

4.2.11: Creatinine


The creatinine values were 138.5, 61.0 and 67.0 umol/l for control, 10% and 20% diets respectively. 10% and 20% TIMM are similar (P>0.05) but differed significantly from the control group, although 10% TIMM showed the least value. 

4.3.0
  MEASUREMENT OF BODY PARTS AND INTERNAL ORGANS OF THE EXPERIMENTAL RABBITS

Table 4.3
Shows the average measurement of body parts and Internal organs of the experimental rabbits. Whole carcass weight was 1600g, 1550g and 1430g for control, 10% and 20% TIMM diets respectively. Dressed weight was 800g, 750g and 730g for control, 10% and 20% TIMM diets respectively, control, 10% and 20% measures 166.45g, 142.00g and 153.45g respectively for shoulder weight. Thigh weight was 298.30g, 273.3g & 274.75g for control, 10% and 20% TIMM diets respectively. Rib weight was 149.9g, 126.25g and 136.5g for control, 10% and 20% TIMM diets respectively. Dressed percentage was 87.67g, 90.51g and 93.00g for control, 10% and 20% TIMM groups respectively. 


There was significant difference (P<0.05) in the average measurement of the body parts among the treatments. The sleen was 0.85 and 0.95g for control, 10% and 20% TIMM diets respectively. Lungs measured 8.70g, 9.00g and 8.85g for control, 10% and 20% TIMM diets respectively. The weight of the heart was 4.95g, 3.80g and 3.65g for control, 10% and 20% TIMM diet respectively. The liver measured 46.00g, 56.05g and 53.45g for 10% and 20% TIMM diets respectively. 


There was no significant difference (P > 0.05) in spleen, lungs and heart among the treatments 10% and 20% TIMM differed significantly (P <0.05) in liver weight with control group.

Table 4.3: Measurement of Body Parts and Internal Organs of the Experimental Rabbit  

	Parameters 
	Control 
	10% TIMM
	20% TIMM
	SEM

	Average whole carcass weight (g)
	1600a
	1550b
	1430b
	4.88*

	Average Dressed weight (g)
	800a
	750b
	730c
	3.13*

	Average shoulder weight (g)
	166.45a
	142.00b
	153.45c
	1.82*

	Average thigh weight (g)
	298.30a
	273.3b
	279.75c
	1.88*

	Average loin + kidney (g)
	215.50a
	187.55b
	211.80b
	2.03*

	Average Rib weight (g)
	149.9a
	126.25b
	136.5c
	1.80*

	Dressed Percentage (%)
	87.67
	90.51
	93.00
	

	Internal Organs
	
	
	
	

	Spleen (g)
	0.85
	0.85
	0.95
	0.13ns

	Lungs (g)
	8.70
	9.00
	8.85
	0.20ns

	Heart (g)
	4.95a
	3.80a
	3.65a
	0.46ns

	Liver (g)
	46.0a
	56.05b
	53.45b
	1.19*


ns = Not significant ( P > 0.05). * = significant ( P < 0.05) 

TIMM = Toasted  Icacinia mani  meal 

SEM = Standard error of mean 

4.4.0   DISCUSSION 


 The mealed I. mani scored zero ppm HCN on cassava cyanigens kit colour chart of Bradbury et al (1999) when analyzed for cyanide content. 

The result from table 4.1 showed significant difference ( P < 0.05) in the average final body weight, average body weight gain but the control differ significantly ( P < 0.05) from 10% & 20% TIMM in the growth rate, daily feed intake and feed conversion ratio of the rabbits. The haematological and biochemical values of the experimental rabbits (table 4.2) showed that PCV was within normal range (Mitruka and Rawnskey, 1977; Kronfield and Mediway, 1975) even though there were significant differences (P< 0.05) among the treatments. This implies that including TIMM in diets                of rabbits had little or no effect on the relative levels of blood cells as compared with the total volume of blood (Health and Olusanya, 1985). 10% and 20% TIMM differ significantly ( P<0.05) with control in WBC, Neutrophil and Lymphocytes but there was no significant difference (P> 0.05) between the control and 10% TIMM in WBC 10% and 20% TIMM are within the normal range where as the control group is below the normal range. The neutrophil and Lymphocytes are below and above normal range values respectively. In WBC differential count, an abnormally high neutrophil level is synonymous with bacterial infection while higher lymphocyte counts indicate infection of viral origin (Akinmutimi, 2004). The 10% and 20% TIMM are similar ( P > 0.05) in  SGPT, total protein, albumin, globulin and creatinine but differ significantly (P < 0.05) with the control group. The albumin level of the treatments were within the normal range 10% and 20% TIMM creatinine values fell below the normal range (0.6 – 0.8), 10% and control groups indicated no significant difference ( P>0.05) in SGOT and Alkaline phosphate but differ significantly ( P < 0.05) with 20% TIMM group. 


Table 4.3 indicated significant difference ( P<0.05) in average body parts measurement among the treatments. Values obtained for Spleen, heart and lungs showed any significant difference ( P>0.05) among treatment groups. 10% and 20% TIMM group differed significantly (P<0.05) with the control group in the liver measurement. Bone (1975) reported that if there is any toxic elements in the feed, abnormalities in weights of liver and kidney 100ub be observed. The abnormalities will arise because of increased metabolic rate of the organs in attempt to reduce these toxic elements or anti-nutritional factors to non-toxic metabolites. 

CHAPTER FIVE

CONCLUSION 

In conclusion, toasted Icacinia mani based on this trial cannot be used as a replacement for maize in the diet of rabbit at 10% and 20% replacement levels. There may be need for further studies of the diet at lower levels so as to determine the optimum replacement level.
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