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ABSTRACT
This study investigated the effects of graded levels of Ocimum gratissimum (scent leaf) meal as a feed additive on the growth performance, haematological parameters of broiler chickens. Conducted at the Poultry Unit, Kwara State College of Education, Ilorin, Nigeria, 100 unsexed Abor anak broiler chicks randomly assigned to five dietary treatments in a completely randomized design (CRD). The treatments included a control diet (T1), a diet supplemented with oxytetracycline (T2), and diets containing 250 g (T3), 500 g (T4), and 750 g (T5) of Ocimum gratissimum meal per 100 kg of feed.
Growth parameters, haematological indices (haemoglobin, packed cell volume, red blood cells, white blood cells, etc.), were measured at six weeks. The results showed that moderate supplementation (T3) significantly enhanced growth and haematological performance, while higher inclusion levels (T5) had inhibitory effects. T1 and T3 recorded optimal feed conversion rates and breast weight, with T1 showing the highest packed cell volume (38.10%) and haemoglobin levels (11.19 g/dl), closely followed by T3.
The study revealed that moderate inclusion of Ocimumgratissimum meal supports growth performance and haematological stability, comparable to conventional antibiotics. This highlights the potential of Ocimumgratissimum as a natural alternative to synthetic antibiotics in poultry production, addressing concerns about antimicrobial resistance and consumer demand for antibiotic-free products. 
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CHAPTER ONE
INTRODUCTION
Background to the Study
For many years, antibiotics have been used in the poultry industry. However, the misuse or continuous use of antibiotics has led to the emergence of the antibiotics residue and drug resistance. Now day’s use of antibiotics as growth promoter in animal nutrition is facing reduced social acceptance and their use has been banned or curtailed in many countries (Laxman, 2016). The negative impact on consumers of meat or poultry products due to residual effects has led to the ban on the use of antibiotics as growth promoters since 2006 by the European Union.
Animal scientists and veterinarians are now turning attention to safe and natural alternatives such as plants (phytobiotic) to replace antibiotics. Plants contain phytonutrients and phytochemicals (such as saponins, tannins, oxalates, phytates, trypsin inhibitors and cyanogenic glycosides), which are referred to as secondary metabolites (Ogbe&Affiku, 2012). Plants’ secondary metabolites are applied in nutrition and as pharmacologically active agents (Soetan&Oyewole, 2009).
Scent leaf which is a very good and important type of medicinal plant used as additive had been reported to improve growth performance in finishing broilers, improve weight gain and carcass characteristics of broilers (Ogbe&Affiku, 2012). Scent leaf and other plant derived product have been certified safe to use in livestock feeding as feed additives because of its capacity to fight disease pathogens and enhance growth (Soetan&Oyewole, 2009). High addition rates of the test ingredient have also been reported to reduce inflammation and enhance growth in chickens Olumide et al., 2018).
Scent leaf, which is widely grown as a perennial herb in tropical Africa, and rich in phytochemicals such as alkaloids, tannins, phytates, flavonoids, oligosaccharides, thymol and saponin, has been studied for its antimicrobial and antioxidant properties. The efficacy of scent leaf in improving feed utilization and reducing mortality due to coccidiosis in broilers (Ogunleye, 2019). Odoemelamet al. (2018) reported that scent leaf meal can effectively replace synthetic antibiotics in finished broilers. Olumideet al. (2018), further observed that scent leaf meal fedto broilers at 400g/100kg improved the livability of the birds. For blood indices is a good parameter for measueing wellbeing of animals.
Statement of the Problem
The poultry industry has long relied on antibiotics to enhance growth and prevent diseases in birds. However, the misuse and continuous application of antibiotics have led to significant concerns, including the emergence of antibiotic residues and drug resistance. Consequently, there has been a growing demand for safe and natural alternatives to antibiotics in animal nutrition. Scent leaf (Ocimumgratissimum), a medicinal plant known for its phytochemical properties, has been recognized for its potential as a feed additive to improve the health and performance of broiler chickens.
Despite the promising attributes of scent leaf, including its antimicrobial and antioxidant properties, there is a lack of comprehensive research focusing on its specific impacts on the hematological parameters of broilers. Understanding how the inclusion of scent leaf at varying levels influences crucial blood parameter is essential. 
Objectives
The study examines Haematological indices of broilers fed with scent leaf at graded levels for six weeks. 
Research Questions
The following research questions were formulated for the study
1. What is the effect of scent leaf on haematological parameters of broilers birds?
Limitation of the study
The study is limited to investigating the effect of feeding scent leaves to broilers on their haematological parameters over a six-week period.
.	The study focuses solely on scent leaf, without comparisons to other natural feed additives or antibiotics, limiting broader insights. Variability in the phytochemical composition of scent leaves due to environmental factors may affect result consistency.
Moreover, while haematological indices are assessed, other key performance metrics, such as growth rate and carcass quality, are not addressed. The study also does not consider the cost-effectiveness of using scent leaves, which is vital for adoption by farmers. Despite these limitations, it offers valuable insights and lays a foundation for further research.
Definition of Terms
Hematological indices:These is a set of measurement that provide detailed information about the components of blood.
Broilers fed:This are chickens specifically raised for meat production being provided with a specific diet or feed.
Scent leaf:The scientific name of scent leaf which is called ocimumgratissimum,it is a herb commonly used for medicinal and nutritional purposes.
Packed cell volume (PCV):This also call hematocrit,is the percentage of red blood cells in the total blood volume.it gives an indication of the oxygen-carrying capacity of the blood.
Haemoglobin (HB):This is a protein found in the red blood cells responsible for carrying oxygen from the lungs to the broilers.
Red blood cell count (RBC):Red blood cell count is the total number of red blood cells in a given volume of blood.
White blood cell count:This is the numbers of white blood cells in the blood,which are key components of immune system in animals. 












CHAPTER TWO
LITERATURE REVIEW
2.0 Broiler Chicken Production 
Modern varieties of chickensuch as the Cornish Cross are bred specifically for meat production, with an emphasis placed on the ratio of feed to meat produced by the birds(Cross et al., 2007). Chickens raised intensively for their meat are known as "broilers". Breeds have been developed that can grow to an acceptable carcass size (2 kg/4.4 lb) in six weeks or less. Broilers grow so fast, their legs may not always be able to support their weight and their hearts and respiratory systems may not be able to supply enough oxygen to their developing muscles (Browne, 2002). They are hybrid of the egg-laying chicken, both being a subspecies of the red jungle fowl (Gallus gallus) (Ahmed et al., 2018). Typical broiler chickens have white feathers and yellowish skin (Wang et al., 2016). Most commercial broilers reach slaughter weight between five to seven weeks of age, although slower growing breeds reach slaughter-weight at approximately fourteen weeks of age (Zheng et al., 2016). 
Broiler production in Nigeria involves the keeping of chickens of heavy meat breeds for the purpose of getting good-quality meat products, usually sold live or processed as from six weeks of age and more (Aluwonget al., 2017). Broiler production is carried out in all parts of the country with no known religious, social or cultural inhibitions associated with their consumption (Egbuniweet al., 2017). Global broiler meat production rose to 84.6 million tones in 2013, the largest producers were the United States (20.00 %), China (16.60 %), Brazil (15.10 %) and the European Union (11.30 %) (Madukaet al., 2016). Specifically, investment in broiler enterprise is attractive because the production cost per unit is low relative to other types of livestock(Dacie& Lewis, 1994). Poultry meat is very tender and broiler enterprises have short production cycles (Wondmenehet al., 2016). The high demand for poultry products, the success of exotic breeds and the ease of mastering the techniques of poultry production among other factors have made it developed to the status of agribusiness in Nigeria as distinct from subsistence production (Sanni, 2015). 
2.1 Phytobiotics in Poultry Production 
	Phytobiotics also known as phytogenics or botanically are commonly defined as plant-derived compounds incorporated into diets to improve the livestock productivity through amelioration of feed properties, improvement of nutrient digestibility, absorption and elimination of pathogens in the gut (Abdel-Azeem, 2005; Abou-Bakr, 2011). They can be added to the diet of commercial animals to improve their productivity through enhancing feed properties, promoting animals‟ production performance, and improving the quality of products derived from these animals (Windischet al. 2008). Phytobiotics are well known for their pharmacological effects and are thus widely used in human traditional and alternative medicine. In human nutrition, phytobiotics play an important role as flavours and food preservatives(Ahmed et al., 2018). The action of phytobiotics is caused by primary and secondary ingredients. A huge number of in vitro and in vivo studies have confirmed a wide range of activities of phytobiotics in animal nutrition like stimulation of feed intake, antimicrobial, coccidiostatic, anthelmintic and immunostimulating (Hashemiet al., 2009).  
	In commercial poultry nutrition mainly whole seeds or extracts of black cumin (Nigella sativa), oregano (Origanum vulgare), rosemary (Rosmarinus officinalis), sage (Salvia officinalis), thyme (Thymus vulgaris) and chilli (Capsicum annum) are used singly or in combination as feed additives. In addition, Windischet al. (2008) have recommended some other commonly used terms to classify different phytogenic compounds based on their origin and processing, including herbs (flowering, non-woody and non-persistent plants), spices (herbs with an intensive scent or taste commonly added to human food) like cinnamom, coriandor, pepper, chilli, rosemary, oregano, anise, thyme and garlic(Cross et al., 2007). Essential oils (volatile lipophilic compounds derived by cold expression or by steam or alcohol distillation) and oleoresins (extracts derived by non-aqueous solvents)(Franco-Jimenez, 2007). Within phytogenic feed additives, the content of active principles in products may vary widely, depending on the plant part used (e.g., seeds, leaf, root or bark), harvesting season and geographical origin(Laxman, 2016). 
2.2 Properties of Phytobiotics
	Plant extracts have antimicrobial action, immune enhancement, anti-stress property (Chattopadhyay et al., 2005), antioxidant and gut microflora manipulation (Hashemiet al., 2009), nutrigenomics effects (Franco-Jimenez et al., 2007), digestibility enhancer (Cross et al., 2007), stress lowering effect (Khaksaret al., 2012), cholesterol-lowering effect (Lee et al., 2003). Phytogenic effects have been proven in poultry for feed palatability and quality (sensory aspects), growth promotion (improved weight gain and feed conversion ratio, reduced mortality), gut function and nutrient digestibility (improved growth), gut microflora (less diseases of the GIT, improved growth, reduced mortality), immune function (improved health), and carcass meat safety and quality (reduced microbial load, improved sensory)(Mountzouriset al., 2009).
2.3 Effect of Feed Additives in Poultry Diet 
Feed additives are used in only small quantities, and it is particularly important that they are mixed carefully with the main ingredients so that they are evenly distributed (Ravindran, 2016). The nutritional quality of a feed also depends on a variety of other factors, including feed presentation, microbial contamination, and content of antinutritional factors, digestibility, palatability, and intestinal healthiness. A variety of feed additives are available to deal with these issues (Jacob, 2015, Ravindran, 2016, PoultryHub, 2016). Two nonnutritive feed additives have gained much interest in poultry nutrition, which are enzymes and antibiotics (FAO, 2014). 
There are many different kinds of antibiotics, and they destroy bacteria in different ways. The antibiotics within a class generally have similar effectiveness and mechanisms of action and resistance and they tend to attack the same types of bacteria. Some antibiotics, referred to as broad-spectrum antibiotics, treat a wide range of infections while others, called narrowspectrum antibiotics, are effective against only a few types of bacteria (Adzitey, 2015; Jacob, 2015). 
Antibiotics are added to the animal feed or drinking water of cattle, hogs, poultry and other food-producing animals to help them gain weight faster or use less food to gain weight (FDA, 2015). The use of antibiotics as growth promoter intended not only as therapeutic but also as feed additive of continuous use in animal started appropriately five decades ago. Usually, antimicrobial growth promoters (AGPs) are administered at low doses, absorbed minimally from the gut and when incorporated into the feed, they act by specifically reducing the number of pathogenic bacteria (Dafwanget al., 1987; Dibner and Richards, 2005;Segura and De Bloos, 2008; Ravindran, 2016). 
The use of antibiotics as growth promoters in poultry feed has been practiced worldwide during the last 50 years (Yegani and Korver, 2008). This application has been acknowledged to improve feed conversion and growth, and reduce morbidity and mortality due to clinical and subclinical diseases. The mechanisms through which antibiotics promote the growth of chickens are still not exactly known, but a study with germ-free chicken indicates that the growth promoters are mediated by their antimicrobial effect (Yang et al., 2009). Antibiotics may reduce the microbial load in the gut leading to more nutrient availability for the host (Brisbinet al., 2008). Beyond the beneficial features, the risk concerning the development of antimicrobial resistance and transference of antibiotic resistance genes from animal to human microbiota led the European Union to ban the application of antibiotics as growth promoters since 1st January 2006, which was followed by the other parts of the world including North America (Yegani and Korver, 2008). The removal of AGP from poultry diets has led to animal performance problems and a rise in the incidence of certain poultry diseases, such as subclinical necrotic enteritis and dysbacteriosis (Huyghebaertet al., 2011). 
2.4 Scent Leave (Ocimumgratissimum)
Ocimumgratissimum(O. gratissimum) has been used extensively in the traditional system of medicine in many countries. In the North East of Brazil, it is used for medicinal, condiments and culinary purposes. The flowers and the leaves of this plant are rich in essential oil, so it is used in the preparation of teas and infusion (Rabeloet al., 2003). In the Coastal areas of Nigeria, the plant is used in the treatment of epilepsy, high fever and diarrhoea (Effraimet al.,2003). In the Savannah areas, decoctions of the leaves are used to treat mental illness (Akinmoladunet al.,2007). O. gratissimumis used by the Ibos of the South Eastern Nigeria in the management of the baby‘s cord, to keep the wound surfaces sterile. It is also used in the treatment of fungal infections, cold and catarrh (Ijehet al.,2005). Brazilian tropical forest inhabitants use a decoction of O. gratissimumroots as a sedative for children (Cristiana et al.,2006). People of Kenya and Sub-Sahara Africa use it in the treatment of abdominal pains, sore eyes, infections, coughs, barrenness, fever, convulsions and tooth gargle, regulation of menstruation and as a cure for the prolapsed of the rectum (Matssyohet al., 2007). In India, the whole plant has been used for the treatment of sunstroke, headache and influenza, as a diaphoretic, antipyretic and for its anti-inflammatory activities (Tania et al.,2006). 
In Nigeria, many tribes use the leaves extract in the treatment of diarrhoea, while the cold leave infusions are used for the relief of stomach upset and haemorrhoids (Kabiret al.,2005). The plant is commonly used in folk medicine to treat different diseases such as upper respiratory tract infection, diarrhoea, headache, disease of the eye, skin diseases, pneumonia, cough, fever and conjunctivitis (Adebolu and Salau, 2005). The infusion of O. gratissimumleaves is used as pulmonary antisepticum, antitussivum and antispasmodic (Ngassoumet al.,2003). Ocimumgratissimumis not a problem in cultivation, it is mostly a weed of roadsides and wasteland. However, it is also an important pasture. The basic requirements for its growth are moist and fertile soils but it can tolerate drought after flowering 	(Arhoghro	etal., 2009). Ocimumgratissimumis grown for the essential oils in its leaves and stems (Sulistiariniet al., 1999). 
2.5 Effects of Feed Additives on Blood Parameters 
Values of haematological parameters are widely used to determine systemic relationship and physiological pathological adaptation including the evaluation of general health conditions, diagnosis and prognosis of various types of animal diseases (Shahinet al., 2007). Blood constituents change in relation to the physiological conditions of health and they are affected by certain factors such as breed, age, sex, management systems, and nutrition (Etimet al., 2014). 
2.6 Studies on HematologicalIndices
Haematology parameters; packed cell volume (PCV), heamoglobin(Hb), red blood cell (RBC), mean co Mean corpuscular volume (MCV) and platelet count are important indicators used in analyzing the health status of animals(Yang et al., 2009). Platelet and neutrophil counts decrease as the inclusion level of Lawsoniainermis increases, which disagrees with the findings of Okorie et al. (2017) who reported that platelet count improves at increasing levels of scent leaf inclusion. Red blood cell values were high in the use of Lawsoniainermis leaf meal (LILM), while the white blood cell (WBC) count decreased, a result similar to the findings of Nikola et al. (2014). The study revealed that animals are more susceptible to disease at increased levels of Lawsoniainermis inclusion in the diet because of the reduced WBC count. The packed cell volume (PCV) values obtained (27.90-34.55%) fell within the range of normal values for healthy birds (25-45%) as reported by Mitruka and Rawnsley (1977). The haemoglobin (Hb) values obtained (8.15-10.05 g/dl) also fell within the normal range for healthy birds (7-13 g/dl) reported by Jain (2000).
Several other authors (Mitruka&Rawnsley, 1977; Dacie, 1991). The PCV values obtained from this study were within the standard range of 22-35% reported by Schalm et al. (1975) for healthy chickens. The red pigment of the erythrocytes functions in the transportation of oxygen and carbon dioxide in the animal body. Results for haemoglobin, therefore, indicate variation in oxygen and carbon dioxide carrying capacity in birds fed graded levels of Lawsoniainermis-based diets. The values obtained were within the standard range of 7-13 g/dl (Mitruka&Rawnsley, 1977). WBC counts for the treatment groups showed significant differences. Since WBCs are known to fight diseases, the result of the study indicated that birds on Lawsoniainermis-based diets had a similar immune status. Animals with low WBC counts are exposed to a high risk of disease infection, while those with high counts are capable of generating antibodies in the process of phagocytosis and have a higher degree of resistance to diseases (Thrall et al., 2012).
Haematological parameters consist of packed cell volume (PCV), red blood cells (RBC), white blood cells (WBC), mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin Concentration (MCHC). Each of these parameters signify certain body reaction or interpret certain body reactions. 
Red blood cells are produced in the red bone marrow and they contain haemoglobin molecules and functions majorly in transportation of gases; primarily oxygen and some carbon dioxide (OpenStax College, 2013). Thus, a reduced RBC count implies a reduction in the level of oxygen that would be carried to the tissues as well as the level of carbon dioxide returned to the lungs (Isaac et al., 2013). 
The WBC is a major component of the body‘s defense against diseases and it protects the body against external invasion by microorganisms (OpenStax College, 2013). Granular leukocytes include heterophils, eosinophils and basophils while agranular leukocytes include monocytes and lymphocytes. Heterophils are rapid responders to the site of infection and are efficient phagocytes with a preference for bacteria. The eosinophils counteract the activities of inflammatory chemicals produced by basophils and mast cells. Some eosinophils are also capable of phagocytosis and are particularly effective when antibodies bind to the target and form an antigen-antibody complex. High counts of eosinophils are typical of birds experiencing allergies, parasitic worm infestations, and some autoimmune diseases. Low counts may be due to drug toxicity and stress. Lymphocytes provide generalized, nonspecific immunity, against specific pathogens (disease causing microorganisms) and are involved in specific immunity (OpenStax College, 2013). Thus, animals with low white blood cells are exposed to high risk of disease infection, while those with high counts are capable of generating antibodies in the process of phagocytosis and have high degree of resistance to diseases (Soetanet al., 2013) and enhance adaptability to indigenous environmental and disease prevalent conditions (Kabiretal., 2011).
Packed cell volume is the volume percentage of erythrocytes present in a sample of centrifuged blood (OpenStax College, 2013). According to Isaac et al. (2013), PCV is involved in the transport of oxygen and absorbed nutrients. Increased PCV shows better transportation and thus results in increased primary and secondary polycythemia. 
Mean corpuscular volume give an indication as to the type of anaemia and may also suggest the aetiology of the disease process (Coles, 2007). For most birds the MCV lies between 121–200 fl; an increase in this value indicates regenerative anaemia while in a nonregenerativeanaemia, the cells are either normal or reduced in size. An increase in this value does not occur since RBCs do not become supersaturated with haemoglobin. Mean corpuscular haemoglobin (MCH) is not a useful index as the MCHC (Coles, 2007). 


CHAPTER THREE
RESEARCH METHODOLOGY
Location of experiment
The experiment was conducted at the Poultry Unit of the Department of Agricultural Science, Kwara State College of Education, Ilorin. Ilorin has a tropical savanna climate. It has an annual rainfall which can range between 990.3 and 1,318 millimetres (39 and 52 in).  Ilorin is located between latitudes 8o24’ and 8o36’North of the equator and between longitudes 4o10’ and 4o36’East of the Greenwich meridian. 
Management of the Birds
The poultry house was cleaned and washed with a disinfectant (Morigad), detergent and water. The poultry house was left without stocking for two weeks before the arrival of the chicks to enable the disinfectant residue elimination. Furthermore, the wood shaven was disinfected and dried, then was laid on the floor of the poultry house.


Experimental birds 
Abor anak broiler were purchased from Yammfy FarmIlemona, Oyun local government area, Kwara State through one of the agents. A total of 100 unsexed day-old broiler chicks were allocated into five treatments with two replications (6 chicks per pen) in a completely randomized design (CRD). Each pen was identified by marker, and assigned to pen in a brooder house being designated with paper and cello tape. Chicks were brooded for two weeks and rear in the poultry house. Charcoal stoves were used as source of heat. After brooding the birds, they were reared for another 4 weeks. Moreso, the scent leave extract were air dried to prevent destruction of bio-active molecules of the plant at cool temperature, while still retaining the green color, the dried leaves were pounded to powder form to produce leave meal. Broilers starters were formulated and used for the experiment. However, during the experiment mortality was recorded.
Vaccination and Drug
On the arrival of the chicks, anti-stress (mixtutre of water and glucose) was given to the chicks orally. During the second week, the chicks were vaccinated with Gumboro (1st dose), the third week the chicks were given Lasota(1st dose). On the fourth week, the chicks were given Gumboro(2nd dose). On the fifth week, Lasota second dose was administered to them orally. During the vaccination, sign of coccidiosis was noticed among the chicks, so anti-coccidial(Amproxy) and paw-paw leaves juice was administered to them orally
Experimental diets 
Five treatment diets were formulated as shown in Tables 3.1. Scent leaves were added as feed supplement as follows:
Table 3.1: Composition of broiler diets with supplemented levels of Ocimumgratissimum
	Ingredients (%) Inclusion of Experimental Materials (g/100kg Diet)
Ocimumgratissimum

	Ingredients (%)
	0
	Oxytet
	250
	500
	750

	Maize
	56.00
	56.00
	56.00
	56.00
	56.00

	Soya Meal
	37.00
	37.00
	37.00
	37.00
	37.00

	Methionine
	0.50
	0.50
	0.50
	0.50
	0.50

	Bone meal
	3.00
	3.00
	3.00
	3.00
	3.00

	Fish meal
	2.00
	2.00
	2.00
	2.00
	2.00

	Oyster Shell
	1.00
	1.00
	1.00
	1.00
	1.00

	Enzymes
	0.05
	0.05
	0.05
	0.05
	0.05

	Premix starter
	0.25
	0.25
	0.25
	0.25
	0.25

	Common salt
	0.25
	0.25
	0.25
	0.25
	0.25

	Toxin Binder
	0.05
	0.05
	0.05
	0.05
	0.05

	Total
	`100
	100
	100
	100
	100



Diet 1: T1 without experimental materials (Control).
Diet 2: T2 with oxytetracycline meal additive 0.065 g/100kg 
Diet 3: T3 with scent leaf meal additive 250 g/100kg 
Diet 4: T4 with scent leaf meal additive 500 g/100kg
Diet 5: T5 with scent leaf meal additive 750 g/100kg  
Data Collection 
At the end of the feeding trial (6th week), 5 ml blood samples were carefully collected from two birds per treatment group. The blood samples were drawn using sterile syringes and immediately transferred into sterilised sample bottles containing the anticoagulant ethylene diamine tetraacetic acid (EDTA) to prevent clotting. This ensured the integrity of the samples for accurate analysis. The collected samples were then analysed for haematological parameters; packed cell volume (PCV), haemoglobin concentration, red blood cell count, white blood cell count, differential white blood cell count, platelet count, mean corpuscular volume, mean corpuscular haemoglobin and mean corpuscular haemoglobin concentration, providing insight into the physiological and health status of the birds under the different treatment conditions.
Blood samples were analysed for Haematological parameter(the total red blood cell count(RBC), white blood cell count (WBC), packed cell volume(PCV), Hemoglobin(HB), platelet, WBC Differentilas, the mean corpuscular hemoglobin, MCH), mean corpuscular volume(MCV) and mean corpuscular hemoglobin concentration, (MCHC) were determined by hematology Analyser (Systemex k-1000)
Data Analysis 
Various data for Haematological Parameter were analysed using ANOVA test and the mean volume were separated using of Duncan's Multiple Range Test to show the level of significance difference.


CHAPTER FOUR
RESULTS AND DISCUSSION
Results
Table 1: Feed intake of Broiler chicken fed with Ocimum gratissimum leaf meal at graded level for 6 weeks 

	Weeks(grams of feed intake)

	Treatment
	   1
	    2
	    3
	    4
	    5
	    6

	T1
	104.61
	417.95
	400.22c
	425.06 b
	621.67b
	956.28c

	T2
	89.55
	413.06
	619.05a
	788.56a
	870.39a
	1238.39ab

	T3
	104.28
	417.39
	594.11ab
	633.89a
	885.78a
	1301.83a

	T4
	97.83
	388.61
	493.67bc
	683.06a
	832.05a
	1062.72bc

	T5
	89.05
	374.33
	618.67a
	627.22a
	847.39a
	970.94c


Mean value with the different superscript on row are significantly difference at (p<0.05).

Table 1 shows that there were increase in T1 as the weeks progress irrespective of the treatment. There were significant different in the T1 of the birds among various treatment right from week 3. With treatment 3 having the highest T1 at week 6 when compare with other treatment.


Table 2: Hematological parameters of broiler chicken fed with scent leaf meal at graded level for six weeks
	Parameter
	T1
	T2
	T3
	T4
	T5

	
	
	
	
	
	

	HB g/d
	8.115c
	11.190a
	7.625e
	7.740d
	9.340b

	PVC (%)
	30.600b
	38.105a
	25.800c
	23.400d
	38.105a

	RBC (10ml)
	7.175c
	8.110a
	6.805e
	7.005d
	7.620b

	WBC (10ml)
	5.880d
	4.390e
	6.145a
	6.050b
	6.020c

	Platelet(10ml)
	6.730b
	6.345d
	6.805a
	6.715b
	6.485c

	MCH (fl)
	11.310c
	13.800a
	11.205d
	11.050e
	12.260b

	MCV (fl)
	42.650c
	46.985b
	39.910d
	33.405e
	47.770a

	MCHC (%)
	26.520d
	29.375c
	29.550b
	33.080a
	25.660e

	LYM (%)
	48.155b
	51.480a
	47.600c
	49.935d
	48.475b

	MONO (%)
	9.830b
	9.295c
	8.435d
	7.920e
	10.445a

	NEUTR (%)
	37.925c
	35.470e
	41.095b
	42.840a
	36.960d

	ESINO (%)
	4.090a
	3.755b
	2.870d
	3.305c
	4.120a


Mean value with the different superscript on row are significantly difference at (p<0.05).



From table 2 above the haematological parameters of 0. g shows <0.05 among treatment with scent leaf meal at graded level for six weeks. The mean value of all this haematological parameters fell within the reported normal range (Amao, 2019).
The haemoglobin values ranged from 7.625 g/dL (T3) to 11.190 g/dL (T2), while PCV ranged from 23.400% (T4) to 38.105% (T2). The highest Hb and PCV values in T2 suggest better oxygen transport and overall health for chickens fed with moderate levels of scent leaf meal. These findings align with those of Mitruka and Rawnsley (1977), who reported that higher PCV values indicate better oxygen and nutrient transport. The reduced Hb and PCV values at extreme levels (T3 and T4) could suggest suboptimal nutrient absorption or potential toxicity at higher inclusion levels of scent leaf meal.
	RBC counts were highest in T2 (8.110 × 10/μL) and lowest in T3 (6.805 × 10/μL), demonstrating the positive impact of moderate inclusion of scent leaf on erythropoiesis. Higher RBC values signify enhanced oxygen transportation, crucial for growth and metabolic functions.
WBC counts, an indicator of immune status, were highest in T3 (6.145 × 10³/μL) and lowest in T2 (4.390 × 10³/μL). These findings reflect a balance between immune response and potential stress, aligning with Soetan et al. (2013), who suggested that high WBC counts enhance resistance to disease. However, excessive WBC levels might also indicate stress or infection.
Platelet counts ranged narrowly from 6.345 × 10/μL (T2) to 6.805 × 10/μL (T3). The higher counts in T3 indicate potential inflammatory responses or enhanced clotting ability, which could result from stress or immune stimulation by scent leaf components, as supported by Thrall et al. (2012).
The MCV values indicated variations in cell size, with the highest value in T5 (47.770 fL) and lowest in T4 (33.405 fL). These results suggest that scent leaf meal inclusion levels impact the red blood cell morphology. The MCH and MCHC values also varied across treatments, with optimal values observed in T2, indicating better haemoglobin synthesis and efficient oxygen transport at moderate inclusion levels. Similar trends were observed in earlier studies (Coles, 2007).
T2 recorded the highest lymphocyte percentage (51.480%), indicating robust immune function. Monocyte counts were highest in T5 (10.445%) and lowest in T4 (7.920%). Increased monocyte levels at higher inclusion levels of scent leaf could indicate activation of macrophage-mediated immune responses. Neutrophil counts were highest in T4 (42.840%) and lowest in T2 (35.470%), suggesting variations in acute inflammatory response among the treatments, consistent with OpenStax College (2013).
The eosinophil counts peaked in T5 and T1 (4.120% and 4.090%, respectively). Elevated eosinophil levels can indicate allergic reactions or parasitic infections, suggesting a possible immune-modulating effect of scent leaf meal, consistent with findings by Soetan et al. (2013).









[bookmark: _GoBack]

CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMENDATIONS
Summary
This study explored the effects of graded levels of scent leaf (Ocimum gratissimum) on the haematological parameters of broiler chickens over six weeks. The study addressed the growing demand for natural feed additives to replace antibiotics in poultry farming. Scent leaf, known for its phytochemical composition, was hypothesised to improve the physiological and health status of broilers. Five treatment groups, including a control and varying inclusion levels of scent leaf meal, were tested. Haematological parameters such as haemoglobin, packed cell volume (PCV), red blood cell (RBC) count, and white blood cell (WBC) count were analysed. The results revealed that moderate inclusion levels of scent leaf meal positively impacted key blood parameters, indicating improved health and performance, while extreme levels resulted in suboptimal outcomes.
Conclusion
The findings of the study demonstrate that scent leaf meal, when included at moderate levels to enhance the haematological profile of broiler chickens. This is evident in improved haemoglobin levels, PCV, and RBC counts, which contribute to better oxygen transport and metabolic function. Additionally, the inclusion of scent leaf meal supports immune function, as indicated by balanced WBC counts and platelet levels. However, higher inclusion levels may lead to potential toxicity or suboptimal nutrient absorption, as reflected in decreased haematological values. These results underscore the potential of scent leaf as a natural alternative to synthetic antibiotics in poultry feed, promoting sustainable and health-conscious poultry farming.


Recommendations
Based on the findings of the study, the following recommendations were made;
1. Poultry farmers and feed formulators should consider incorporating scent leaf meal at moderate levels to maximise its benefits on the health and performance of broilers.
2. Efforts should be made to standardise the phytochemical composition of scent leaf meal to minimise variability due to environmental factors and ensure consistent results.
3. Scent leaf could be used as feed additive in broiler production to putigate only occurring disease situation.
Suggestions for Further Studies
1. Additional studies should investigate the long-term effects of scent leaf meal on other performance metrics, such as growth rate, carcass quality, and cost-effectiveness, to provide a holistic evaluation of its utility in poultry farming.
2. Future research should compare the efficacy of scent leaf with other natural feed additives and antibiotics to validate its relative advantages and limitations.
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