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ABSTRACT:- Twenty West African Dwarf bucks about4-6 months with an average body weight of 

5.02±0.20kg were used for a Completely Randomized Design experiment to investigate their haematology and 

serum biochemistry. They were randomly assigned to five dietary treatments: 100% cassava peel (Diet 1), 50:50 

cassava peel - cassava foliage (Diet 2), 60:40 cassava peel- cassava foliage (Diet 3), 70:30 cassava peels- 

cassava foliage (Diet 4) and 80:20 cassava peels- cassava foliage (Diet 5). At the start of the experiment, all 

haematological parameters examined were not significantly (P<0.05) influenced but all parameters except mean 

corpuscular haemoglobin were significantly (P<0.05) affected at the end of the experiment. Significant (P<0.05) 

value increase was observed for lymphocyte in diets 2, 3, 4 and diet 5. Neutrophil showed significant (P<0.05) 

value increase only for diet1 and 5. Serum biochemical indices at the start of the experiment showed significant 

(P<0.05) difference for ALT and AST. Total protein, globulin, creatinine, ALT and AST showed significant 

(P<0.05) variation across the treatments at the end of the trial. The study revealed that cassava peels- cassava 

foliage supplementation to growing WAD goats has potentials to improve blood components without deleterious 
effects on the physiology and health status of the goats. 
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I. INTRODUCTION 
 Livestock production remains one of the veritable ways of achieving sustainable and rapid production 

of high quality protein to meet the increasing demand of the Nigerian teeming populace [1]. In Nigeria, there is 

inadequate supply of livestock feeds both in quantity and quality. This thereby leads to slow growth of animals 

culminating into reduced meat and milk yield especially in ruminants. The growth and development of animal 

industry is confronted by high cost of feed and drugs and their occasional shortages [2]. Obviously, the high 
price of conventional feed ingredients in Nigeria has triggered feed production cost to about 80% of the total 

cost of livestock production[3].This calls for the need to incorporate cheap source of concentrate 

supplementation in small ruminant production enterprise. Goats are multipurpose animals producing meat, milk, 

skin and hairs. However, out of these products, meat is the major form in which goats are consumed in Nigeria 

[4]. Goat meat is widely accepted and consumed in Nigeria because there is no taboo against consumption of 

chevon across cultural and intercultural boundaries. 

 Cassava peel forms the bulk of residues from cassava root after post-harvest and processing. It is a 

good source of energy in ruminant feeding systems, serving either as the main basal diet or as a supplement. 

Poultry manure, cassava foliage and cassava peels are materials whose utilization have not attracted competition 

by man, livestock and feed processing industry in Nigeria [5]. Presently, these wastes constitute environmental 

nuisance in that their disposal becomes a menace.  These materials could be harvested and harnessed into a dry 
season feed for ruminant by this approach feed problem would be alleviated [6] 

 Hematological studies are of ecological and physiological interest in helping to understand the 

relationship of blood characteristics to the environment [7] and so could be useful in the selection of animals 

that are genetically resistance to certain diseases and environmental conditions [8]. Blood act as a pathological 

reflector of the status of exposed animals toxicant and other conditions [9]. [8] stated that animals with good 

blood composition are likely to show good performance. Blood constituents change in relation to the 

physiological condition of health [10]. This study was conducted to investigate haematology and serum 

biochemistry of growing West African Dwarf goats fed cassava peel meal- cassava foliage supplements.  
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II. MATERIALS AND METHODS 
 This experiment was conducted at the goat unit of the teaching and Research farm of Kogi State 

University, Anyigba. Anyigba lies between latitude 705’N and 7021’E of the equator and longitude 7°ll’N and 

7°32’E of the Greenwich meridian with an attitude of about 420m above sea level. The zone is characterized by 
6-7 months of average annual rainfall of about 1600mm and the daily temperature ranges between 25°C and 

35°C[11]. Processed cassava peel was obtained from Ojiapata Cluster Livestock Feeds along Ankpa road and 

cassava foliage was obtained from Anyigba and its environs. The foliage was sundried for two to three days and 

milled before included in diet compounding. A total of twenty growing West African Dwarf bucks of about 4-6 

months with an average body weight of 5.02±0.20kg were obtained from goat producers within Anyigba town 

for a 60 days experiment. Goats were housed in well-ventilated wooden cages in the pens. Before the goats were 

brought in, the pen was cleaned, washed and disinfected with izal solution two weeks prior to arrival. The entire 

goat house was fumigated using strong fumigants (Dimethoate 40% and Action 40%) against fleas. Prophylactic 

treatments were given to all the goats: they were dewormed and vaccinated against pests des petits ruminantae 

(PPR). Treatment against ecto-parasites was done with the use of Amitraz solution. Multivitamin was also 

administered to boost appetite. A14 day adjustment period was allowed for the goats before data collection 

commenced. The goats were randomly assigned to five treatments with four replicates in a Complete 
Randomize Design (CRD). 100% treated cassava peel was allotted to as diet 1, 50% untreated cassava peel + 

50% cassava foliage was allotted to diet 2, 60% untreated cassava peel + 40% cassava foliage was allotted to 

diet 3, 70% cassava peel + 30% cassava foliage allotted to diet 4 and 80% Cassava peel + 20% cassava foliage 

allotted to diet 5 respectively. Goats were fed daily supplementary diets on 5% body weight after about 5-6 

hours daily grazing. 

 

2.1 Procedure of Blood collection  

 Blood sample was collected at the end of the experiment from four goats per treatment. The animals 

were bled in the morning between early morning hours to avoid excessive bleeding. Blood sample was collected 

from the jugular vein using sterile disposable needle after sterilizing the collection site with antiseptic. Specimen 

for hematological evaluation was collected into EDTA (ethylene diamine tetra acetic acid) treated tubes to 
prevent coagulation, the hematological indices determined were packed cell volume (PVC), red blood cell 

(RBC), white blood cell (WBC), hemoglobin (Hb), means corpular volume (MCV), means corpuscular 

hemoglobin (MCH) and mean corpuscular hemoglobin concentration (MCHC). PVC was determined using 

wintrobe micro-haematocrist method [12]. Haemoglobin was determined by cyanomethaemoglobin method[13]. 

The improved neubaer haemocytometer method describe by [14] was used to determine WBC. Mean 

corpuscular volume (MCV), means corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin 

concentration (MCHC) were computed as outlined by [14]. Sample for serum biochemical analysis were 

centrifuged and subjected to laboratory analyses. Total protein, ALT and AST were determined using 

spectrophotometer. 

 

III. STATISTICAL ANALYSIS 
 Data collected for haematological and serum biochemistry parameter were subjected to analysis of 

variance (ANOVA) and significant differences between means were separated using Duncan Multiple Range 

test (SPSS Version 19) 

 

Table 1:  Gross Composition of experimental diet (%) 

Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 

Cassava Peels 100 50 60 70 80 

Cassava Foliage - 50 40 30 20 

Total  100 100 100 100 100 

 

IV. RESULTS 
 Table 1 showed nutrient composition of supplementary diets, Dry matter ranged from 89.16% to 

90.95% with diet 5 having the highest value. Crude protein was higher (15.35%) in diet 2 than other treatments. 

Crude fibre ranged from 4.45% to 8.09% while ether extract was higher in diet 2 (2.69%) and lower in the 

control diet (0.82%). Values of ash content ranged between 2.50% and 2.88% while nitrogen free extract was 

higher in control diet (86.53%) and lower in diet 2 (70.97%). 

 

 

 

 



Haematology And Serum Biochemistryof Growing West African Dwarf (Wad) Goat Fed Graded… 

Multidisciplinary Journal                        www.ajmrd.com                                                    Page | 52 

Table 2: Proximate Composition of graded levels of cassava peels- cassava foliage concentrate (%) 

Nutrients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 

Dry Matter 89.16 90.05 89.88 89.69 90.95 

Organic Matter 86.66 87.17 87.08 86.96 88.30 

Crude Protein 5.27 15.35 13.33 11.32 9.30 

Crude Fibre 4.45 8.09 7.37 6.64 5.90 

Ether Extract 0.82 2.69 2.31 1.94 1.57 

Ash                                  

Nitrogen Free Extract 

2.50 

86.12 

2.88 70.99 2.80 

74.19 

 2.73 

77.37 

2.65 

80.58 

 

4.1 Haematological Profile of WAD goats fed cassava peel meals – cassava foliage concentrate 

supplements 

 The result of haematological parameters of WAD goats fed cassava peel – cassava foliage concentrate 

is presented in Table 3.  

 At the start of the experiment, all parameters were not significantly (P>0.05) influenced by dietary 

treatments. PCV values ranged from 29.00% in diet 5 to 32.00% in diet 1. Haemoglobin value was highest 

(10.70g/dl) in 70%: 30% of cassava peel – cassava foliage inclusion level. Red blood cell values ranged from 

2.06 x 1012/l to 2.81 x 1012/l with diet 3 having the highest value. White blood cell value was higher in diet 4 

(23.35 x 10
9
/l). Mean corpuscular haemoglobin (MCH) fell between 32.95pg and 43.00pg while mean 

corpuscular haemoglobin concentration (MCHC) ranged between 32.00g/d to 40.00g/d. Higher value of mean 
corpuscular volume (fl) was observed in diet 4 (117.45fl). Lymphocyte was higher (79.00%) in diet 5 while 

neutrophil ranged between 20.50% and 43.00%.  

 At the end of the experiment, all parameters examined were significantly (P<0.05) influenced by 

dietary treatment except MCHC. There was a slight decline in the values of PCV in diet 1, 2, 3 and 4 while diet 

5 slightly increased. Haemoglobin values observed followed the decline trend for diet 1, 2 and 4 while diet 3 and 

5 significantly (P<0.05) increased with diet 3 having the highest value. Values of red blood cell were 

significantly higher in diet 1, 2, 4 and 5 than the observed values at the start of the experiment. Diet 5 was 

significantly (P<0.05) higher among the treatment while white blood cell values  increased significantly in diet 

1, 2, 4 and 5. The observed values of MCH increased in diet 1, 3 and 5 and ranged from 36.50pg to 52.00pg 

with diet 5 having the highest value. MCV values were significantly influenced by dietary treatment having 

value range of 109fl and 142.90fl with diet 3 having the highest value. Values of lymphocyte were significantly 
affected (P<0.05) by the dietary treatment with higher values for diet 2, 3, 4 and 5 above the observed values at 

the start of the experiment with diet 4 having the highest value (81.00%). Neutrophil followed a different trend 

whereby values obtained in diet 2, 3 and 4 decreased while diet 1 and 5 had higher values compared to values 

obtained at the beginning of the experiment. 

 

Table 3: Hematological parameters of WAD goats fed on diets containing cassava peels and cassava 

foliage 

Parameters   Diets     

At the start of the experiment 1 2 3 4 5 SEM LOS 

Packed Cell Volume (%) 32.00 30.50 29.50 31.00 29.00 0.54 NS 

Haemoglobin(g/dl) 10.50 10.60 9.35 10.70 9.90 0.28 NS 

Red blood cell(x1012/l) 2.27 2.06 2.81 2.24 2.09 0.12 NS 

White blood cell (x109/l) 20.25 16.40 20.35 23.35 18.70 1.46 NS 

MCH(pg 32.95 40.00 43.00 42.35 36.35 1.83 NS 

MCHC(g/l) 32.00 40.00 33.40 35.35 32.70 1.41 NS 

MCV(fl) 115.35 101.35 116.05 117.45 107.20 2.64 NS 

Lymphocyte (%) 75.50 56.00 75.50 76.00 79.00 3.50 NS 

Neutrophil (%) 24.00 43.00 23.00 23.00 20.50 3.55 NS 

After  the experiment        

Packed Cell Volume (%) 29.00c 30.00b 31.50a 28.00d 30.00b 0.39 * 

Haemoglobin(g/dl) 9.70c 10.00b 10.30a 9.30d 10.15ab 0.12 * 

Red blood cell(x1012/l) 2.66bc 2.68b 2.61c 2.28d 2.84a 0.06 * 

White blood cell (x109/l) 31.10a 24.00ab 19.50b 23.80ab 20.40b 1.55 * 

MCH(pg 36.50c 37.30c 52.00a 40.70b 37.00c 1.94 * 

MCHC(g/l) 33.40 33.30 33.20 33.20 33.80 0.10 NS 

MCV(fl) 109.00c 111.90c 142.90a 122.80b 109.35c 5.62 * 
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Lymphocyte (%) 63.00d 88.00a 77.00c 81.00b 79.50b 2.74 * 

Neutrophil (%) 37.00a 12.00c 22.00b 19.00bc 26.50b 2.85 * 

a,b,c,d with different superscripts are significant different 

 

4.2 Serum Biochemistry of WAD Goats Fed Cassava Peel–Cassava Foliage Concentrate Supplement 

 The result of serum biochemistry of WAD goats cassava peel – cassava foliage concentrate supplement 

is presented in Table 4. At the start of the experiment serum biochemistry parameters were not significantly 

influenced (P>0.05) by dietary treatment for total protein, albumin, globulin, creatinine and urea but significant 

values (P<0.05) were obtained for alanine transaminase and aspartate transaminase. Total protein ranged from 

4.15g/dl to 5.15g/dl with diet 4 having higher value. Globulin followed similar values trend in diet 4 while 

albumin had higher value in diet 5. Values of creatinine ranged from 69.50mol/dl to 110.50mol/dl. Urea 

followed similar trend as observed for creatinine. Alanine transaminase ranged between 5.50iµ/l and 8.00iµ/l 
with higher values in diet 5. Aspartate transaminase had the highest values in diet 3(142iµ/l). At the end of the 

feeding trial, significant values (P<0.05) of serum biochemical profile were obtained for total protein, globulin, 

creatinine, alanine transaminase and aspartate transaminase while albumin and urea were not significantly 

influenced (p>0.05) by dietary treatment. Total protein significantly (P<0.05) increased across the treatments 

values were higher than those at the beginning of the experiments. Observed values ranged between 5.50g/dl 

and 7.40g/dl with diet 4 having higher values. Globulin ranged from 1.45g/dl to 3.50g/dl with diet 4 having 

higher value thereby following similar trend of higher value with total protein. Creatinine fell between 

57.80mol/dl and 95.30mol/dl. Lower values of creatinine were observed at the end of the experiment than at the 

beginning of the experiment. Values of alanine transaminase were significantly higher than those recorded at the 

beginning of the experiment. Observed values of ALT fell between 6.00iµ/l and 16.00iµ/l with diet 1 having the 

higher value. On the other hand, values obtained for AST at the end of the experiment declined compared to 

those at the start of the experiment. AST values ranged between 46.25iµ/l and 82.20iµ/l with higher value in diet 
4. 

 

Table 4: Serum Biochemical Indices of WAD goats fed on cassava peels and cassava foliage 

Parameters   Diets     

At the start of the experiment 1 2 3 4 5 SEM LOS 

Total Protein (g/dl) 4.85 4.45 4.35 5.15 4.15 0.20 NS 

Albumin (g/dl) 2.45 2.05 1.90 2.65 2.35 0.18 NS 

Globulin (g/dl) 2.40 2.40 2.45 2.50 1.80 0.18 NS 

Creatinine (mol/dl 104.00 110.50 101.00 69.50 98.50 6.04 NS 

Urea (mmol/l 6.20 6.90 5.40 3.30 4.35 0.02 NS 

ALT (iµ/L) 8.00ab 6.50ab 7.00ab 5.50b 9.00ab 0.48 * 

AST (iµ/L 85.50b 122.50ab 142.00a 130.50ab 125.00ab 7.91 * 

After  the experiment        

Total Protein (g/dl) 6.00ab 5.50b 6.55ab 7.40a 5.85ab 0.26 * 

Albumin (g/dl) 3.60 3.80 3.75 3.90 4.05 0.66 NS 

Globulin (g/dl) 2.40ab 1.70b 2.80ab 3.50a 1.45b 0.28 * 

Creatinine (mol/dl 77.60b 95.30a 57.80c 57.80c 77.60b 5.34 * 

Urea (mmol/100ml) 2.59 2.20 2.10 2.50 2.20 0.05 NS 

ALT (iµ/L) 16.00a 9.00c 6.50d 6.00d 12.95b 1.30 * 

AST (iµ/L 82.20b 66.60c 46.25d 88.20a 58.70d 5.12 * 

a,b,c,d with different superscripts are significant different. 

 

V. DISCUSSION 
 Dry matter content of the supplementary diet was higher ranged between 89.16% and 90.95%. These 

values were higher than 67.22% to 78.29% reported by [15]. Dry matter values were contrastingly lower than 

92.7% to 93.88% reported by [16] for cassava whole plant diets supplemented with poultry manure. Crude 

protein and the crude fibre were lower than 24.94% to 28.10% and 11.50% to 13.62% reported by [15] for 

leucaenia, Gricidia and cassava leaf meal- cassava peel meal based diets. Crude protein values were comparable 

with 12.55% to 14.56% reported by [17] while ether extract values were lower than 3.50% to 5.15% reported by 

the same author for WAD for grade levels of Gmelina arboreal and cassava peel concentrate fed to WAD sheep. 

Values of ash obtained in this study were lower than 6.36% to 7.45% reported by [18] for cassava leaf meal 

concentrate fed to WAD lambs. Observed values for nitrogen free extract ranged from 86.53% and 70.99%. 

These values are higher than 50.93% to 63.60% reported by [19] for cassava peels and urea multinutrient block 
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fed to WAD goats. The nitrogen free extract showed the potentials of the diets as an excellent source of 

fermentable carbohydrates for the animal optimum ruminal activity and ecology. [20]  identified cassava based 

diets (cassava tubers and cassava leaf meals) as potent sources of fermentable carbohydrates and fermentable 

protein that could promote the activities of the rumen microbes.  

 PCV values were reduced at the end of the experiment in diet 1, 2 and 4. This might be attributed to 

concentration of hydrocyaninde present in the dietary component of the experimental diet. The values obtained 

were nevertheless within the normal range of 22% to 38% reported by [21] for WAD goats and 22% to 27% 
reported by [22] for Red Sokoto goats. [23] also reported 22% to 38% as normal ranged for healthy goats while 

[24] noted 22% to 31% as normal PCV ranged for WAD goats. The values of PCV obtained in this study were 

comparably lower than values reported by [25] but higher than 28.30 to 28.80% reported by [15] also values are 

higher than 16% to 23% reported by [19] the values of haemoglobin fell between 9.35g/dl and 10.70g/dl these 

values were within the normal values of 7.15g/dl indicated by [22]; [26] for normally healthy goats. These 

values suggested absence of anaemic condition occasioned by deficiency of iron and inadequate utilization. [17] 

reported 6g/dl to 8g/dl for haemoglobin in WAD sheep fed graded levels of Gmelina arboreal leaves and 

cassava peels concentrate under different management system. [15] reported 10% to 11%g/dl for WAD goats 

fed leukania, Gliricidia and cassava leaf meal– cassava peel based diets. Red Blood Cell obtained at the end of 

the experiment were higher in values than at the beginning of the experiment especially for diet 1, 2 ,4 and 5. 

This suggests nutritional potential of cassava peels and cassava foliage for haematopoesis. Values of RBC 
obtained from the study fell below 7 – 10.00 x 1012/l reported by [24] for WAD goats. Also [27] reported 10.4 x 

10
12

/l - 13.2 x 10
12

/l for WAD goats. [28] indicated that supplementing cassava foliage and cassava peel did not 

have adverse effects on ruminants that are apparently healthy. This gives credence to higher values of RBC 

obtained at the end of the experiment. Significant higher values of white blood cell were obtained at the end of 

the experiment in diet 1, 2, 4 and 5. These values obtained from this study were higher than 7.83 x 103µl/l – 

10.85 x 103 µl reported by [29] for WAD sheep fed cassava peel supplemented with varying proportion of 

rumen epithelia waste (REW). Values of WBC in this study disagree with declined values at the end of the 

experiment reported by [29]. Higher values of WBC at the end of this experiment might be attributed to 

nutritional potential of concentrate supplement fed with the animals as well as efficient utilization of dietary 

treatment which boosted the immune system of the animals. Significant higher values of MCH for diet 1, 3, and 

5 were observed at the end of the experiment. Values obtained from this study were higher than 10.04pg – 

11.20pg reported by [17] for WAD sheep fed graded levels of Gmelina arboreal leafs and cassava peel 
concentrate under different management system. These values are higher than 1.90pg – 3.22pg reported by [30] 

for WAD sheep fed cajanus–cajan feed blocks as supplements. However, obtained values of this study are 

within the normal range reported in the literature. Hence, indicating sufficiency of the concentrate supplement 

for better physiological status of the animals. Observed values of lymphocyte increased across the treatment 

over the values observed at the start of the experiment. These values ranged between 47 – 82% reported by [26]. 

Neutrophil declined across the treatment with diet 1 having higher value above 24% at the start of the 

experiment. The values were lower than 29.65% and 60.50% reported by [30] but comparable to 22.35% and 

28.80% reported by [17]. The values are within the normal range of 30 – 38% reported by Oni et al (2017) for 

WAD goats and 34.0% - 39.1% stated by [31] for Red Sokoto goats.  

 Serum protein obtained in this study compared favourably with the values stated by [32] for healthy 

goats. Serum protein values were higher at the end of the experiment were higher than at the start of the 
experiment this suggest nutritional potential of the experimental diet to boost serum biochemical indices of the 

animals for better physiological performance. It also gives an indication that animals utilize the diets efficiently 

without adverse effect on the health status of the animals. Creatinine and urea values declined at the end of the 

experiment, the values fell comparably within 59.7mmol/l – 134.8mmol/l reported by [33]. This implies that the 

kidney of the animals function well without during the course of the experiment.  

 Furthermore, the relatively low values of creatinine and urea at the end of the experiment indicated that 

the rumen ecology of the animals GIT efficiently utilized the diet leading to urea recycling and nitrogen 

conservation [34]. Higher values of serum protein at the end of the experiment imply that cassava peel – cassava 

foliage supplementation can improve immunity in the experimental goats. This indicates animals’ defense 

against infection can be boosted through cassava peel – cassava foliage supplementation as evidence by serum 

globulin immunological function. ALT and AST were significantly different at the end of the experiment and 
fell within the normal range for goats (5.38iµ/l– 35.5iµ/l) for ALT and (83.00iµ/L – 135.95iµ/l) for AST 

according to[32]. This suggests that enzyme concentration is believed to increase the local concentration of 

inorganic phosphate or to activate the collagen fibre in such a way that they cause deposition of calcium 

salts[35]. Values of ALT and AST which fell within the range in the literature indicate the potential of dietary 

supplement to improve bone formation in growing goats. [36] indicated that higher values of AST above the 

normal range may signal necrosis and myocardial infarction indicating poor quality protein of the diets fed. 

These imply that values obtained in this study suggest that dietary supplement supply good quality protein to the 
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animals. [37] opined that ALT and AST test are primarily carried out for the assessment of hepatocellular 

injuries in animals especially in non – clinical studies. They help to detect hepatocellular necrosis. However, our 

result from this study for ALT and AST indicated no hepatocellular necrosis in the animals. [38] noted that 

hepatotoxicity may lead to elevation of the normal values due to inability of the body to excrete it through the 

bile as a result of the congestion or obstruction of the biliary tract. 

 

VI. CONCLUSION 
 In conclusion, results obtained from this study showed that feeding cassava peel - cassava foliage 

concentrate supplements to goats does not seem to pose any deleterious effect on haematology, serum 

biochemical indices of the animals, rather, it showed its nutritional potentials to improving animals blood 

components. 

 

REFERENCES 
 [1]      D.F. Akpata and Y. Ojo, Efficacy of the Trichodermaviride enzyme complex in  broiler  starter fed 

cowpea testa based diets. Proceedings of 25th Annual Conference of Nigeria Society for Animal 

Production. March 19-23, 2000, 132-134. 

 [2]    A.M. Amerah, V. Ravindran, R.G. Lentle, and D.G. Thomas, Performance and digestive tract 

characteristics of broilers as influenced by particle size and feed form. Proceedings of the Australian 

Poultry Science Symposium 2007a, 19: 85-88. 

 [3]  A.O. Fanimo, A.J. Adebayo,  O.O. Oduguwa and W.O. Biobaku, Feeding value of cashew nut testa for  

 broiler chickens. Nigerian Journal of Animal Production, 2007, 34: 83-93. 

[4]      P.C.N. .Alikwe A.Y, Faremi A.N Fajeminsin and O.A. Akinsoyinu, Performance and nitrogen 

utilization of West African Dwarf goats fed soybean and dried poultry waste- based concentrates as 

supplement to Cynodon nlemfuensis basal diet, Journal of Applied Sciences in Environmental 

Sanitation, 6(2), 2011, 189-191.  
[5]         IITA, Roadmap for cassava-based animal feed system in Africa: IITA Annual Report 2005. 

[6]       J. D. Jordaan, The influence of bedding material and collecting period on the feeding value of broiler 

and layer litter. Dissertation submitted to the Faculty of Natural and Agricultural Sciences, Department 

of Animal, Game and Grassland Science.In partial fulfillment of the requirements for the degree 

Magister Scientiae Agriculturae, University of the Free State Bloemfontein, South Africa, 2004. 

[7]    S. S. Ovuru, and I.K.E. Ekweozor, Haematological changes associated with crude oil ingestion in 

experimental rabbits. African Journal of Biotechnology,3(6), 2004, 346 – 348. 

[8]      L. J. Isaac, G. Abah, B. Akpan, and I. U. Ekaette, Haematological properties of different breeds and 

sexes of rabbits. Proceedings of the 18th Annual Conference of Animal Science Association of Nigeria. 

2013, 24 – 27. 

[9]     C. O. Olafedehan, A.M. Obun, M. K. Yusuf, O.O. Adewumi, A. O. Oladafedehan, A.O. Awofolaji, and 
A. A.Adeniji, Effects of residual cyanide in processed cassava peal meals on haematological and 

biochemical indices of growing rabbits, Proceedings of 35th Annual Conference of Nigerian Society 

for Animal Production. 2010,  p.212. 

[10]   V. A Togun, and B.S.A. Oseni, Effect of low level inclusion of biscuit dust in broiler finisher diet on 

pre-pubertal growth and some hematological parameters of unsexed broilers. Research Community 

Animal Science, 1(2) 2005, 10-14. 

[11]   O.O. Ifatimehin, S.D. Musa,.and J.O.Adeyemi, Analysis of the changing land use and its impact on the 

environment of Anyigba Town, Nigeria. Journal of Sustainable Development in Africa, 10(4): 2006, 

45-50. 

[12]    J. V. Dacie, and S. M. Lewis,: Practical Haematology. Churchill Livingstone.Edinburgh. Seventh 

edition, 1991; Pp 521-534. 

[13]   W.R.  Kelly, Veterinary clinical diagnosis, 2nd edition, Bailliere Tindall, London p. 266, 1979. 
[14]    N.C. Jain,  Schalmans Veterinary Haematology. 4th edition Lea and Babings, Philadephia. P.A, USA  

 1986; 208-294. 

[15]     A.I. Ukanwoko and M.O. Ironkwe,  Growth performance and haematological values of West African 

Dwarf (WAD) goats fed Leucaena, Gliricidia and cassava leaf meal – cassava peel based diets. 

International Research Journal of Agricultural Science and Soil Science Vol. 2(3), 2012, 098-101. 

[16]    A.O. Yusuf,D.A Ekunseitan, T.O. Bawala, A.A Ayoola, and A.E. Ogunnowo, Impact of broiler litter 

waste and urea based diets on performance of young West African Dwarf goats. The Pacific Journal of 

Sceince and Technology 14(2), 2013; 425-432 

[17]     P.A Aye and O.M. Tawose, Physiological responses of West African Dwarf sheep fed graded levels of  

 Gmelina arborea leaves and cassava peel concentrates under different management systems. 

Agricultural and Biology Journal of Northern America 7:  2016 ;2151- 7517. 



Haematology And Serum Biochemistryof Growing West African Dwarf (Wad) Goat Fed Graded… 

Multidisciplinary Journal                        www.ajmrd.com                                                    Page | 56 

 

 [18]    LQ., Odusanya, O.A. Fasae, O.O. Adewumi, and I.J. James, Effects of cassava leaf meal concentrate 

diets on the performance, haematology and carcass characteristics of  West African Dwarf lambs. 

Archivos de Zootecnia 66(256) 2017: 603-609. 

[19]    O.S Gabriel, A.N. Fajemisin, and D.E Onyekachi, Nutrient Digestibility Nitrogen Balance and Blood 

Profile of West African Dwarf Goats fed cassava peels with urea –molasses multi–nutrient blocks 

(UMMB) supplement. Asian Research Journal of Agriculture. 9(4): 2018 1 –11. 
[20]    FAO, Food and Agricultural Organization. Annual report,2005. 

[21]    A.O. Oni, C.F. I. Onwuka, O.M. Arigbede, U.Y Anele, O.O. Oduguwa, O.S. Onifade and Z.L Tan, 

Chemical Composition and nutritive value of four varieties of cassava  leaves grown in South-Western 

Nigeria. Journal of Animal Physiology and Animal Nutrition 95(5): 2010;583-590. 

[22]     F.M. Tambuwal, B.M. Agale, and A. Bangana, Haematological and biochemical values of apparently 

healthy Red Sokoto goats. Proceedings of the 27th Annual Conference of the Nigerian Society for 

Animal Production (NSAP), 17 – 21 March 2002. 

[23]  Merck, Haematologic reference ranges. Mareck Veterinary Manual 2011. Retrieved from 

http://www.merckmanuals.com/ July, 2020 

[24]    A.O. Oni, A. Abatan, K. Adebayo, O.S. Sowande, S. Iposu, and C.F.I. Onwuka, Effects of 

supplementing cassava peels with cassava leaves and cowpea haulms on the rumen environment and 
blood profile parameters of West African dwarf goats. Archivos de zootecnia vol. 66, núm. 255, 2017, 

p. 395-401. 

[25]    I. Ikhimioya,. A.  Imasuen, Blood profile of West African dwarf goats fed Panicum maximum 

supplemented  with Afzelia africana and Newbouldia laevis. Pakistan Journal of Nutrition, 6 (1), 2007; 

79-84. 

[26]    J.O. Daramola, A.A. Adeloye, , I.A. Fatiba and A.O Soladoye, Haematological and biochemical 

parameters of West African Dwarf goats.Livestock Research for Rural Development. 17 (8): 2005, 23-

25.  

[27]   A.O Oni, O.M. Arigbede, O.S Sowande, U.Y. Anele, O.O.Oni, C.F.I. Onwuka, O.S. Onifade, K.O 

Yusuf, P.A. Dele, and R.Y. Aderinboye, Haematological and serum  biochemical parameters of 

West African Dwarf goats fed dried cassava leaves-based concentrate diets. Tropical Animal Health 

and Production. 44: 2012; 483-490. 
[28]     M. Anaeto, A.F. Sawyerr, T.R. Alli, G.O. Tayo, J.A. Adeyeye, and A.O. Olarinmoye, Cassava Leaf 

Silage and Cassava Peel as Dry Season Feed for West African Dwarf Sheep Global Journal of Science 

Frontier Research Agriculture and Veterinary Sciences Volume 13:( 2): 2013; 1 

[29]      T. O. Bawala, E. O.  Adegoke, A. O. Ojekunle, I. F. Adu and A. B. J. Aina). Utilization of cassava peel 

and rumen Epithelial waste diets by West African DwarfSheep. ASSET An International Journal 7 (1): 

2007 168-180 

[30]     P.A. Aye, Growth rate, Physiological Parameters, Haematological Indices and Nutrient Utilization in 

West African Dwarf Sheep Fed Cajanus Cajan – based Feed Blocks as supplements. 2015. 

 [31]    O.A, Olafadehan, and G.C. Okoye, Feed intake and blood profile of Red Sokoto Goats Fed Urea  

 Treated Ensiled Cowpea Husk based diets. Journal of Animal Production  Resources 29(1): 2017; 48 – 

56. 
[32]    

A. Omidi, H. Ansari, A. Nik and S. Nazifi, Biochemical reference values for healthy captivePersian wil

d goat (Capra aegagrus). Comparative Clinical Pathology https://doi.og/10.1007/s00580-017-2617. 

2017; Accessed January 27, 2020. 

[33]     S.E. Aiello, The Merck Veterinary Manual.8th Edition. Merck & Co., Inc, White House, N.J., U.S.A. 

2000. 

[34]    N. Silanikove The physiological basis of adaptation in goatsto harsh environments.  Small 

Ruminant Research 35 2000 181-193. 

[35]      A.C.  Guyton and J.E Hall 1996 ,Textbook of medical physiology. Saunders Co., Philadelphia 

[36]    O.E Fasina, S.B. Oguntade, and A.B.Adebanjo, Haematological and biochemical values of West 

African Dwarf goats fed cassava chips and hay (TME 419 and TMS 98/0581). Proc.38th Conf., 
Nigerian Society for Animal Production 14th -17th March 2010, University of Ibadan, Nigerain. Pp.514-

596. 

[37]      S.P. Singh, A.K.Singh, and R.Prasad, Economics of goats farming in agra district of Attar Pradesh. 

Indian Journal of Extension Educational Resources11(3): 2011;0001. 

[38]   A.A. Njidda, I.C Chibougwu, B. Salifu and E. Waraqah Heamatological, biochemical and 

Histopathological  studies of goats fed Daniella oliveri foliage mixed with cowpea husk. Bangladesh 

Journal of Veterinary and Animal Sciences 4(1) and 2, 2019:09-22. 

http://www.merckmanuals.com/
https://doi.og/10.1007/s00580-017-2617

