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ABSTRACT

Poultry farms provide meat, egg and employment for people and at the same time it generates large quantities of waste materials. A survey was carried out in Abeokuta, Odeda local Government Area (LGA) of ogun states using both large scale and medium scale poultry farms to identify thepoultry waste materials and to know their management, utilization and disposal methods with a view to comparing the management and utilization of poultry waste among large scale and medium scale poultry farmers. Primary data for the study were collected from 80 poultry farmers using well-structured questionnaires. Descriptive analysis involving frequencies and percentages were used to analyze the farmers’ socio-economic status.  Cross tabulation and chi-square analysis was used to compare waste management, utilization and disposal method between large and medium scale poultry farms within the study area. Independent t-test analysis was used to investigate the difference between income of large and medium scale poultry farms. The result obtained from this study shows that 85.0% large scale farms indicated that they do treat their waste compared to 87.5% medium scale poultry farmers.Also, it can be observed from the result that 12.5% respondents who are large scale poultry farmers indicated that they use chemical treatment in treating their waste compared to 2.5% medium scale poultry farmers who indicated they use the same method of waste treatment. It was observed that 42.5% large scale farms indicated that they do not utilize their poultry waste compare to 52.5% medium scale poultry farmers who indicated that they do not utilize their poultry waste. However, more large scale farms tend to utilize their waste for manure and compost compared to small scale farms and in the same vein, more medium scale farms tend to have no use for their poultry waste compared to the large scale farms.From the findings of this research, the following recommendations are made;

1. Poultry farming in the study area is male dominated. Females need to be encouraged to participate in poultry farming in the area as a means of increasing and improving their standard of living.

2. The government should encourage the poultry farmers to manage and utilize the poultry waste generated in their various farms by introducing new techniques, methods or practices of managing and utilizing their poultry waste.

3. Adequate workshop should be organized in the study area for the dissemination of research findings to improve their knowledge on how well to manage and utilize poultry waste.
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CHAPTER ONE

1.0 
INTRODUCTION

1.1
BACKGROUND OF THE STUDY

In Odeda Local Government Area (LGA), small and large-scale poultry farms are expanding rapidly, which are providing meat, eggs and generating employment. Recently, poultry industry has become a fast growing agro-based industry in the world. The reason may be attributed to population increase and rising demand for poultry meat and egg product probably because the poultry meat is low in cholesterol content (Bolan, etal., 2010).
Though poultry farms produce meat and egg products and also generate employment, one of the problems confronting the industry is the accumulation of waste which may pose pollution problems unless it is managed in an environmentally friendly manner. Waste from poultry industries varies from litter from broiler and cockerel production, droppings from layers for egg production to carcasses from the entire farms and poultry slaughter house waste.

The rate of litter production from a farm and nutrient content of the litter is affected by many factors like type and amount of bedding materials, number of flock reared, feed types and rate of feeding, litter management strategy, collection frequency, stocking density and ventilation (Kelleher,etal., 2002). Quantity and nutrient values of manure from layer house also depend on feed formulation, type of bird reared, waste collection and management plan, collection frequency and stocking density. Poultry waste contains high moisture content and other organic materials, which create environmental problem such as fly breeding, odour nuisance and greenhouse gas emission if not disposed of or managed appropriately (Coufal,etal 2006). Amount of dead birds in the entire farm is determined by stage of growth, climate, management efficiency and natural occurrence like disease outbreaks. 

In Nigeria, like any developing nation, there is a rapid expansion of small and medium scale poultry farms with the attendant effect of huge waste generation. The magnitude of this generated poultry waste has given rise to improper disposal which include over application to land, improper timing of application thereby creating pollution problem to soil water and air environment. 

There is also no conscious effort made to clearly understand the utilization and management technique of poultry waste for urban agriculture, problems associated with its acquisition, handling, seasonal variations, organization and farmer’s perception as well as their implications on yield. This concern has brought the need to focus attention on the techniques used for managing and utilizing poultry waste in urban agriculture and how it influence yields and well-being of urban farmers. Understanding the drivers of poultry waste management and utilization techniques especially as its affect crop yield and revenue generation among farmers, could pave ways for improving poultry waste activities for urban agriculture and consequently increase income, urban food security and poverty reduction.

Poultry manure production occurs as a result of the normal everyday processes of the poultry industry. It is a valuable by-product of this industry and has valuable potential uses beyond the traditional one of fertilizer. Most of the manure and litter produced by the poultry industry is currently applied to agricultural land. When managed correctly, land application is a viable way to recycle the nutrients such as nitrogen (N), phosphorus (P) and potassium (K) in manure. However, pollution and nuisance problems can occur when manure is applied under environmental conditions that do not favour agronomic utilization of the manure-borne nutrients (Sharpley, etal 1998; Casey,etal 2006; Kaiser,etal 2009). 

Worldwide, the poultry industry is growing rapidly and contributes towards addressing key national development goals, as well as, in improving the standard of living of people through poverty alleviation and creating employment opportunities (Agblevor,etal., 2010). Roeper, (2005) contended that the problem coming along with the poultry production is the manure that needs to be taken care of, as a non-appropriate treatment or disposal can become risky for environment and humans. For instance, manure can support the spread of diseases and may pollute soil and groundwater resources if not properly handled. 

1.2 
BASIC DEFINITIONS

WHAT IS POULTRY?

The term poultry applies to a rather wide variety of birds and it refers to them whether they are alive or dressed (slaughtered and prepared for the market). The term applies to chicken, turkeys, ducks, geese, swans, guinea fowls, ostriches, pheasants, quails and other game birds (Banerjee, 1992)

Poultries are usually established to provide a source of income for the poultry farmer and also to create job opportunities. Poultry products also serve as a good source of animal proteins for people who consume them.

WHAT IS POULTRY WASTE?

This a mixture of poultry excreta, spilled feed, feathers, and material used as bedding in poultry operations. This term is also used to refer to unused bedding materials. Poultry litter is used in confinement buildings used for raising broilers, turkeys and other birds. Common bedding materials include wood shavings, sawdust, peanut hulls, shredded sugar cane, straw, and other dry, absorbent, low-cost organic materials. Sand is also occasionally used as bedding. The bedding materials help absorb moisture, limiting the production of ammonia and harmful pathogens. The materials used for bedding can also have a significant impact on carcass quality and bird performance.
WHAT IS WASTE MANAGEMENT?

Waste management is the generation, prevention, characterization, monitoring, treatment, handling, reuse, and residual disposition of solid waste including municipal (residential, institutional, commercial), agricultural, and special (health care, household hazardous wastes, sewage sludge).
 WHAT IS WASTE UTILIZATION?

Waste utilization is the act of using waste in different manner in which it is useful or the act to put in use waste where it is needed, in other words waste utilization is to find a practical use for waste generated.
WHAT IS WASTE DISPOSAL?
Waste disposal is the process of collecting and removing waste and relocating it to a place where it will sit or be recycled.
1.3
STATEMENT OF RESEARCH PROBLEMS
Agriculture is highly sensitive to environmental variables like climate change and weather extremes such as drought, floods and severe storms. Most human activities have already changed atmospheric characteristics such as temperature, rainfall, levels of carbon dioxide (CO2) and ground level ozone. The scientific communities expect such trends to continue but measures are being put in place to reduce adverse effect of improper waste disposal (improper waste management and utilization).

Proper management practices and utilization of wastes can help agricultural sector cope with environmental changes.
This study is designed to answer the following questions

1. What is the socio-economic status of large and medium scale poultry farmers in Odeda Local Government?
2. What are the methods poultry farmers’ use in order to safely dispose poultry waste?

3. What are the methods carried out by the poultry farmers to manage and utilize poultry waste on their farms?

All these waste generation avenues from a poultry farm need to be assessed carefully to be able to predict waste generation pattern and recommend effective waste utilization and management type.

1.4 
OBJECTIVES OF THE STUDY

The main objective of this project is to investigate the procedures carried out by poultry farmers in utilizing and managing the poultry waste generated from the farm using Odeda Local Government area of Ogun state as a case study.

The specific objectives are as follows:

· To identify the different poultry wastes available in Odeda Local Government.

· To compare large and medium scale poultry waste management, utilization and disposal methods in Odeda Local Government.

· To compare both large and medium scale poultry farmers income on management of wastes.
1.5 
JUSTIFICATION OF THE STUDY

People living in urban areas go into poultry production for different reasons ranging from the need to meet protein requirements of the ever increasing urban populations and also as an income generation source.

The justification of this study is to help find out the steps or methods poultry farmers in Abeokuta, odeda local government, Nigeria and help improve these methodsin various poultry farms to reduce pollution in the best possible way.

This research is necessary to find out how large and medium scale poultry farmers carry out these methods successfully not to their detriment and to that of the environment.

The findings from this study would be beneficial to poultry farmers in the area of study as well as other areas and the individuals who would be interested in going into poultry farming. Appropriate management practices and utilization of poultry waste suggested in this study would be useful in preventing problems that could arise from a poultry farm.
1.6
PLAN OF STUDY

This project work is conducted to examine the management and utilization of poultry waste in Odeda Local Government area of Ogun state. It is divided into five (5) chapters. 
Chapters one will contain the introduction which is comprised of the background of the study, basic definitions, statement of research problems, objectives of the study, justification of the study, significance of the study and plan of the study.
Chapter two will contain reviews of related literatures. It unravels the existing literature reviews, journal and materials from the internet as well as previous projects necessary and important for this research study. This chapter consists of  Poultry litter production, Utilization of poultry litter, Best management practices for beneficial uses of poultry litter management, Ammonia and litter management, Litter amendment, Poultry waste disposal methods.
Chapter three consist mainly on introduction, study area, source of data, research instrument, sampling techniques, analytical techniques. It also discusses the tool that would be used to carry out study analysis (methodology). 
Chapter four will contain the analysis and interpretations of data that were retrieved during field survey.
Finally chapter five which is the last chapter will contain the summary, conclusion and recommendations drawn from the study.
CHAPTER TWO

2.0
 LITERATURE REVIEW

2.1
 INTRODUCTION

The chapter deals with acknowledgement of works done by previous authors on poultry wastes management and utilization.
 2.2 
POULTRY LITTER PRODUCTION

The quantity of poultry litter produced in a broiler unit depends on the litter (i.e. bedding material) management, and feed intake and its digestibility. A range of materials including wood shavings, cereal straw, husk and paper clippings are used as bedding materials (Swain and Sundaram, 2000). Three common practices are adopted for litter management in broiler units (Bernhart, etal.,2010). These include single use litter, partial re-use and multi-use litter. The single-use litter involves the total clean-out of the house after each flock and replacement of the bedding material. Partial re-use involves the removal of litter from the brooding section for spreading on the grower section of the house. New bedding material is then spread on the brooding section. The partially spent litter is often composted for a few days to elevate its temperature to kill pathogens. Some of the spent litter may be removed after each batch, and after 2 to 5 batches the house is totally cleaned out. With the multi-use of litter, only caked material is removed (Sistani,etal., 2003) and the house is disinfected. The litter in the brooding section is either left untouched or covered with 25 to 50 mm of fresh bedding material. The multi-flock litter may increase the incidence of pathogenic microbes and parasites, and produces a spent litter with a much higher concentration of nutrients (Kelley,etal., 1996).

The amount of total solids (dry matter) excreted by the birds can be estimated from the dry matter digestibility of the diet. Broiler chickens generally digest about 85 to 90% of the dry matter of the feed (NRC, 1994). Broiler chickens consume approximately 2.5 to 3.0 kg of dry matter up to 35 days of age (typical first thin out) and 5 to 6 kg of dry matter up to 49 days of age (typical final clean-out). On the basis of the dry matter digestibility of the diet (87.5%), it is estimated that 0.34 and 0.63 kg of solid is excreted by a 35 and 49 day old bird, respectively (FSA, 2007). At a moisture content of 90%, total manure production will be around 4 and 6 kg for 35 and 49 days old birds, respectively. The amount of any nutrient excreted can be calculated from the difference between the amount in the feed and the amount assimilated by the bird. It has been estimated that broiler chickens excrete approximately 55% of the total N, 70% of the P and 80% of the K, The amount of feed spilt during feeding can significantly affect the total amount of solid and nutrients remaining in the litter (Leytem, etal., 2007). The average daily fresh manure production for broilers is about 43 kg/1000 kg live weight (ASABE, 2005). Converting this to the quantity of dry manure removed from a typical broiler house, the amount is 6.9 kg/1000 kg live weight/day for broilers.

Furthermore, handling and storage factors also affect the actual quantity and quality of manure/litter generated from various types of poultry units (Malone, 1992; Maguire,etal., 2006). Among these are feed composition and efficiency of feed utilisation, the type of bedding material, the frequency of crust removal and total clean out operations, the number of flocks in a house between replacement of the bedding material, the final live weight of poultry and management practices. On a dry weight basis, poultry litter production ranges from 0.7 to 2.0 tons/1000 broilers/flock.
2.3.0 
UTILIZATION OF POULTRY LITTER
2.3.1
 As A Nutrient Source

Poultry litter is often used as an organic nutrient source in forage, cereal and fibre crop production. The addition of poultry litter to tall fescue, orchard grass, bermuda grass has been shown to increase dry matter production (Sims and Wolf, 1994; McGrath,etal., 2009). In some cases the amount of N applied was in excess of the amount recommended for forage production, resulting in groundwater and surface water contamination through leaching and surface runoff (Sharpley,etal., 2007). Excessive application can cause undesirable effects on forage crops and animals consuming the forage (Mcginley, etal.,2003). In some studies, excessive application of fertilizer N or poultry manure has been shown to decrease corn yield, which has been attributed to adverse growing conditions (‘salt injury’) resulting from high salt concentration in the soil (Sims and Wolf, 1994). Fresh poultry manure, obtained from a layer unit, was mixed with elemental sulphur and phosphate rock and composted for five weeks under aerobic conditions. The value of poultry compost as an N source for cabbage was compared with urea. Both the compost and the urea were added at the start of the cabbage trial at a rate of 300 kg N/ha. After the harvest of the cabbage, maize was grown in the same plot to examine the residual value of the poultry manure. Although the highest yield of cabbage was obtained with the application of urea in combination with elemental sulphur and phosphate rock, the yield was not significantly different from the yield obtained by the poultry compost. The N use efficiency (kg fresh head yield per kg N applied) was slightly higher for the urea treatment than for the poultry compost (195 vs. 139). The apparent recovery of applied N was higher with the urea treatment (58.6%) than with the poultry compost (41.7%). There was no difference in maize yield between the urea and the poultry manure compost treatments. This suggests that poultry manure composts have a greater residual value than urea.

2.3.2
 As Animal Feed

Poultry manure, either on its own or when mixed with feed grains, has been found to be a valuable feed for cattle and fish. However, the presence of foreign materials, such as plastic and glass, and feathers affects the digestibility of poultry waste and hence it is important to remove these from the litter before using it as a feed. It is also important to maintain low ash content. When large quantities of soil are removed with the litter, the ash content increased dramatically. It is recommended that poultry litter with ash contents exceeding 28% should not be fed to cattle (Williams,etal., 1999). From a hygiene perspective, unprocessed poultry waste contains potential pathogenic microorganisms such as Clostridium, Salmonella and Enterobacter spp. hence proper processing to reduce the number of these microorganisms or render the waste free of pathogens is required (McCaskey and Anthony, 1979; Kawata, etal.,2006). In addition, feed additives such as antibiotics, arsenicals, and coccidiostats are added in poultry diet, which can be excreted as waste by-products. Furthermore, some of the fungal species that are indigenous to the manure or litter can result in the production of mycotoxins. Pathogenic microorganisms can be destroyed by chemical, fermentation, ensilation or heat processing (McCaskey and Martin, 1988; Cook,etal., 2008).

The Association of American Feed Control Officials (AAFCO) has established ‘Standard Names and Definitions’ for three processed poultry waste products used as an animal feed as follows (FDA, 2009):

• Dried Poultry Waste: a processed animal waste product composed primarily of faeces from commercial poultry, which has been thermally dehydrated to moisture content not in excess of 15%. It must contain not less than 18.0% crude protein, and not more than 15% crude fibre, 30% ash, and 1% feathers.

• Dried Poultry Waste-non protein nitrogen (NPN) Extracted: a processed animal waste product composed primarily of faeces from commercial poultry which has been processed to remove part or all of the equivalent crude protein and non-protein nitrogen (NPN) as urea and/or uric acid, and which has been thermally dehydrated to a moisture content not in excess of 15%. It must contain not less than 11% crude protein, and not more than 15% crude fibre, 30% ash, and 1% feathers.

• Dried Poultry Litter: a processed animal waste product composed of a processed combination of faeces from commercial poultry together with litter that was present in the floor production of poultry, which has been artificially dehydrated to a moisture content not in excess of 15%. It must contain not less than 18% crude protein, and not more than 25% crude fibre, 20% ash, and 4% feathers.

The AAFCO specifications require that processed animal waste products do not contain extraneous materials such as metal, glass, nails or other harmful matter. They must be free of pathogenic organisms, pesticide residues, parasites, or drug residues, which could be harmful to animals. 

2.3.3
 As Fuel Source

Poultry litter can be burnt directly as a fuel source to produce heat energy. One of the problems with using poultry litter as a fuel source is its relatively high moisture content. The moisture content should be less than 15% in order to achieve the maximum heat energy during burning. Alternatively, the anaerobic digestion of poultry waste yields biogas, a combustible gas composed of approximately 60% methane, 38% carbondioxide, and mixture of water vapour, ammonia and hydrogen sulphide. Biogas (also known as ‘producer’ gas) may be used as an energy source for burning as heat or as fuel for internal combustion engines to generate electricity. Both the burnt ash material and the post-anerobic digested solids may be used as fertilizer and animal feed supplement (Liedl, etal.,2006; Blake,etal., 2007). Few producers, however, utilize anaerobic digestion as a method of poultry waste treatment because of unfavorable economics, low biogas yield for litter-based systems and technical operational difficulties (Williams,etal., 1999). Poultry litter combustion has received major attention as a method to produce heat and electricity at large centralized facilities (Kelleher,etal., 2002; Turnell,etal., 2007; Fibrowatt,etal., 2008). In the search to make electric power from renewable ‘green’ sources, a number of states in the US have turned to thermal conversion of biomass. Nevertheless, it is possible to utilize the litter as a fuel source to produce hot water, which will be useful for a poultry processing unit.

2.4.0
BEST MANAGEMENT PRACTICES FOR BENEFICIAL USES OF POULTRY LITTER

There is an urgent need to formulate strict regulations governing the safe disposal and handling of poultry waste in order to minimize the environmental impact. Management of poultry waste must be integrated into a broader nutrient management programme in agriculture. Guidelines on specific land application, optimal loading rates, and permissible limits of nutrients, heavy metals, antibiotics, and coccidiostats in poultry waste, are needed. Research-based information on the transformation and plant availability of nutrients and heavy metals in poultry wastes is needed for efficient management of this resource as a nutrient resource and soil amender. Recycling of poultry waste in fish and cattle feed and in power (electricity) generation should also be given consideration for efficient and profitable management of poultry waste. The components of an effective management programme for the agricultural use of poultry litter include (RIRDC, 2009): (i) site selection; (ii) production and collection; (iii) storage, handling and treatment; and (iv) transport and land application. 

2.4.1 
Site Selection

• Site location for a poultry unit should be based on the facilities for production, storage and treatment of wastes and the suitability of the soils on the site for land application of litter.

• Proximity to streams, ponds, and drainage pathways and an understanding of groundwater hydrology are taken into consideration.

2.4.2
 Collection and Storage

• A waste management plan that aims to reduce the volume of waste production will facilitate the ease and efficiency of the operations of the plan.

• Litter collection should be closely linked to storage capacity so that these resources are protected from unfavorable weather conditions and maintained in good physical conditions enabling easy application.

• The unfavorable economics of litter transportation often result in limited distribution of nutrients throughout the farm, causing a buildup of some nutrients (e.g., P) to excessive levels in the field at short distances from the site of waste generation.

2.4.3 
Treatment

Composting is the most common treatment aimed at achieving a stable organic manure product. It also achieves partial or complete elimination of microbial pathogens.

• Compost areas need to have an impermeable base to avoid leaching and possible groundwater contamination.

• The composting site should be in an elevated area or a bunding may be required in order to prevent extraneous runoff entering the pile and becoming contaminated.

• The compost pile should be protected from rain in order to overcome leaching of nutrients and contaminants, and from wind to overcome the problems associated with odorous gases.

• Nutrient rich runoff from the compost piles should be collected in a sump or dam and may be reused.

• Compost pile need to be carefully managed to avoid dust and odour emission. If the compost is too dry the process will be slowed and excessive dust may be generated. If the compost becomes too wet, it may become anaerobic and result in excessive odour emissions. Optimum moisture content is around 50 - 55% (wet basis).

2.4.4 
Land Application 

• Timing of land application of poultry litter should be aimed at maximising crop recovery of nutrients and closely related to production patterns and storage capacities.

• Poultry compost should be added during the active growth of the crop or immediately before planting. For example, application of poultry manure during fall and winter, when crops have not been able to utilise nutrients is normally not encouraged.

 • Application should be based on balanced nutrient requirements of the crop.

• Litter should be incorporated into soil; this will reduce the gaseous losses of N and the runoff losses of nutrients and contaminants in litter.

2.4.5 
Environmental Monitoring

Environmental monitoring is an important component of best management practices to achieve both sustainable production and environmental protection when poultry litter is applied to land. Environmental monitoring includes regular analysis of manure samples, maintaining accurate records of all activities in the farm, and regular soil and drainage water sampling and their analysis for nutrients and other contaminants.

2.5.0 
LITTER AND AMMONIA MANAGEMENT IN POULTRY FARMS 

2.5.1
 AMMONIA MANAGEMENT IN POULTRY FARMS

Micro-organism in the litter convert bird’s excreta and spilled feeds to ammonium (NH4+)which is soluble in water and is convertible to ammonia in the presence of high pH and temperature (Sanjay, etal., 2006). On the other hand a high ammonia level in litter is reported to increase fertilizer value but with a consequence of environmental pollution posing health hazards to neighbors (Sanjay,etal., 2006). Ammonia in the presence of rainfall contributes to soil acidification and also facilitates algae growth in water bodies (Sanjay, etal.,2006). Today there is growing concern in regulating ammonia emissions from livestock worldwide (Sanjay,etal., 2006). The concept of litter amendments has shown drastic reduction of ammonia levels in poultry houses thereby improving birds’ health and performance (Sanjay,etal., 2006). Ammonia emission is reduced with regular litter change, use of appropriate litter material, decreased manure moisture and improved indoor conditions (Meda,etal., 2011).

2.5.2
 LITTER MANAGEMENT

Litter management has few rules but most decisions are subject to operator’s judgment. Litter materials should be checked for bacterial and fungal contaminations, fine particle litter materials should be covered with paper to avoid litter eating, treat new litter material with approved antifungal agents while litter intended to be reused should also be treated with lime (Anne, 2007). Special attention should be paid to the drinker points, such areas are liable to caking and should be rototilled to activate litter or removed and fresh litter added (Sanjay,etal., 2006, Anne, 2007). For a litter to be well managed, considerations must be given to such factors as: type of litter used at the time of the year, depth of the litter, floor space per bird, feeding and watering device, kinds of floor, ventilation system, routine litter management practices, litter amendment procedure and incidences of disease that can have effects on litter value (Asaniyan,etal., 2007).

2.5.3 
LITTER AMENDMENTS

Poultry litter amendment to effectively control ammonia levels involves application of acidifiers, alkaline materials, adsobers inhibitors, microbial and enzymatic treatments, superabsorbent polymers and even dietary manipulations (Blake, 2001; Sanjay,etal., 2006; Meda,,etal., 2011; Timmons and Harter-Dannis, 2011).Acidifiers such as alum, sodium bisulphate, ferrous sulphate and phosphoric acid are most effective and widely used poultry litter amendment and work by creating acidic conditions in litter so that ammonium rather than ammonia is retained and this helps facilitate bacteria and enzyme inactivity so that ammonia is not produced in the litter (Sanjay,etal., 2006). Adsobers like certain natural clay type (zeolite) and peat are good in adsorbing ammonia and lowering ammonia levels if used in poultry houses (Sanjay,etal., 2006).

Dietary manipulation involves reducing the nitrogen intake per bird by reducing the crude protein in poultry diet, because ammonia is formed by the breakdown of undigested protein and uric acid in the manure (Meda,etal., 2011).

Microbial and enzymatic treatment of litter uses beneficial microbes and enzymes which can convert uric acid and urea fairly rapidly into ammonia which can then be vented out thereby reducing the ammonia levels before chicks are placed in the poultry house. Such microbial products like USM-98 or Yucca schidigera extract as a natural feed additive were reported to significantly lower ammonia levels, improve birds weights and reduced mortality (Sanjay, etal.,2006).

2.6.0
 POULTRY WASTE DISPOSAL METHODS 

The disposal of poultry carcasses presents significant environmental, biological, and financial problems for the poultry industry (Cai,etal., 1994). Worldwide, there are several ways of disposing poultry waste including burial, rendering, incineration, compositing, feed for livestock, fertilizer or source of energy. Each disposal option has advantages and disadvantages. 

Malone (2004) estimated that in the United States (US), 40% of meat-type mortalities are composted, ~20% incinerated, ~20% rendered and ~20% buried. For layers, rendering and incineration are predominant and composting is the least used disposal option. Spent hens are sold alive or are slaughtered for meat that is regarded as a delicacy. Malone (2005) and Council for Agricultural Science and Technology (CAST) (2008) identified mass disposal methods to include burial, landfills, incineration and composting of poultry waste. 

2.6.1
 Burial 

Besides burning, the carcasses of dead domestic animals may be disposed of by burial. The carcasses may not be disposed of by dumping on any public road or right-of-way left where they may be consumed by animals (Olexa and Goldfarb, 2008). According to Malone (2005), on-farm burial has been the predominant disposal option for many catastrophic mortality events such as avian influenza outbreaks. Anon (2005) mentioned that for mass disposal of certain production animals (poultry, swine, and calves) burial pits may be used if they are designed, constructed, maintained, and used in a manner to prevent the spread of diseases. 

Burial is one of the simplest and most cost-effective methods employed to deal with many types of mass mortality losses. However, burial of dead birds in a pit can lead to ground water contamination (Cai,etal., 1994) and public perception concerns if not properly managed. Payne mentioned that when proper guidelines are followed, burial is a safe option but that poor site selection, such as sandy soils or areas with high water tables, may pose a threat to groundwater. 

Payne indicated that burial of mortality requires the construction of a pit, which must be located at least 91.44 m away from any wells, waters of the state, neighboring residences, public areas or property lines. The bottom of the burial pit must be at least 30.48 cm above any floodplain level and at least 60.96 cm above the seasonal-high water table. On the other hand, Anon (2005) indicated that mortality to be buried must be located more than 30.48 m away from any existing or proposed wells, water supply lines, or seasonable high water table of any water source, and 4.57 m horizontal away from the edge of any embankment. Additionally, burial sites must not be in areas with gullies, ravines, dry streambeds, natural or man-made drainage ways or sinkholes. Payne stated that if there is bedrock in the area, the bottom of the pit must be at least 60.96 cm above the bedrock. In addition, carcasses must be covered with a minimum of 76.2 cm of top soil after placement in the pit. Anon (2005) stated that mortality must be buried at least 0.91 m below ground level but no more than 2.44 m deep. Animals may be buried in mass burial pits or in approved landfills. The soil for a burial site must be of moderate or slow permeability and must be at least one 30.48 cm above the seasonal high groundwater elevation. 

2.6.2 
Burning 

This is one of the common methods of disposing of mortalities (death of birds) especially among small-scale farmers. In this disposal method, mortalities are fully burned at relatively high temperatures using fuels such as wood, tyres or diesel. However, this waste disposal method may lead to atmospheric pollution in the event of catastrophic mortalities resulting from outbreaks of highly infectious diseases such as Newcastle disease and avian influenza. Anon (2005) argued that burning is not a preferred method of disposal because of the resulting air pollutants.  

According to Anon (2005), mass cremation of mortality should be performed in a flat area that is easily accessible to heavy vehicles for transporting the carcasses and away from public view. The site must be located away from buildings, public roads, and overhead electric and telephone lines, underground utility wires, and shallow underground pipes or gas lines. 

2.6.3 
Incineration 

Incineration is recognized as one of the biologically safest methods of disposal, eliminating the threat of disease (Blake,etal., 2008). Mortalities and condemned carcasses from the slaughter facilities are burned at high temperatures in a purpose-built incinerator, usually in the abattoirs. Incinerating poultry and small animals is biologically the safest disposal method. The residue from properly incinerated mortality is largely harmless and does not attract rodents or insects. Payne stated that incineration eliminates all pathogens but high operational costs and incineration's potential to contribute to air pollution (if not properly maintained and operated) decreases its usefulness for widespread use as a mortality carcass disposal option. 

Malone (2005) argued that the incineration process is slow, loading decomposed carcass poses a problem and it will require disposal of 0.3 tonnes of ash per tonne of carcass. Without the proper sources of fuel and supervision of the process, smoke and odour can create nuisance complaints. Cai, etal., (1994) observed that incineration is expensive and can potentially pollute the air. Therefore, this makes incineration not recommended for large-scale poultry operations that produce large amounts of mortalities but mainly for poultry slaughter facilities. 

2.6.4 
Compositing 

Composting is a natural, biological process by which organic material is broken down and decomposed (Malone, 2004). It is also the manipulation of the natural aerobic process of biological decomposition of organic materials to increase the decomposition rate. This process is carried out by successive microbial populations which function under increasing temperatures to break down organic materials into carbon dioxide, water, minerals, and stabilized organic matter (Evanylo,etal., 2009). Composting of waste is viewed as a viable means of reducing litter needs by recycling and reusing litter. Additionally, composting results in a product that is much more environmentally acceptable than raw litter for land application. It is a biological process in which organic wastes are stabilized and converted into a product to be used as a soil conditioner and organic fertilizer (Brake, 1992). According to Anon (2002), composting provides an inexpensive alternative for disposal of animal-based wastes and other biological residuals. Properly composted material is environmentally safe and a valuable soil amendment for growing certain crops. 

The basic objective in composting is to maximize microbial activity at the expense of the waste material. To achieve this, maximum metabolic heat output by thermophilic bacteria must be attained (Drake, 1992). According to Malone (2005), microorganisms will rapidly compost carcasses in the presence of oxygen (>5%), moisture (40-60%), and a proper carbon to nitrogen ratio (20:1 to 35:1). This process produces carbon dioxide, water vapour, heat and compost. Under proper conditions, thermophilic organisms will cause the compost to heat to temperatures ranging from 57 to 63 oC. Evanylo,etal., (2009) stated that mesophilic bacteria thrive at temperatures of 25° to 42 °C, but they can survive at higher temperatures. Mesophilic bacteria feed on the most readily available carbohydrates and proteins. Their metabolic activity raises the temperature of the windrow sufficiently to allow the takeover by thermophilic bacteria which perform best at temperatures ranging from 50° to 60 °C. If the temperature rises much above 66 °C, the majority of the bacterial population and many other living organisms will die. Anon (2002) stated that it takes 2 to 6 months for the animal to decompose. 

The benefits of compositing are manifold. Compositing has the ability to reduce poultry litter, dispose of carcasses, stabilise trace minerals and reduce odours (Turnell, 2007; Bonhotal, etal.,2008). Also, compositing can kill pathogens and help control disease outbreaks; it can be done any time of the year and can be done with equipment available on farms; hence it is economical (Bonhotal,etal., 2008). The most efficient temperature range for composting is between 40 oC and 60 oC. However, compost pile temperatures are dependent on the amount of heat produced by the microorganisms that is lost through aeration or surface cooling. In the opinion of Turnell, etal., (2007), the immobilisation of nitrogen and phosphorus during compositing reduces the risk of these nutrients entering the water systems. Imbeah (1998) stated that the decomposition process kills pathogens, converts ammonia nitrogen to organic nitrogen and reduces waste volume. Furthermore, compositing reduces the pathogenic organisms due to the high heat produced during the process of compositing. Das, etal., (2002) reported that hatchery waste compositing reduces E. coli and salmonella by 99.9% and 100%, respectively. Composting of poultry litter offers a convenient and environmentally acceptable method of its disposal (Chaudhry,etal., 2007). 

The disadvantages of compositing are loss of some nutrients including nitrogen, the land area required for the compositing and odour problems (Glatz,etal., 2011). A potential problem with compositing is the emission of greenhouse gases such as methane and nitrous oxide, which are efficient in absorbing infra-red radiation resulting in global warming and acid rain. Animal production contributes 7% of greenhouse emissions worldwide through the decomposition and degradation of manure (Hao, etal.,2004). 

•
Other Waste Disposal Methods 

Waste disposal methods presented in the sections below are currently not practiced but are likely to be employed in the future. 
•
Conversion of poultry waste to energy 

Poultry litter has been shown to be a viable, renewable biomass fuel. This conversion of poultry litter to energy furnace provides a high value alternative to land application and helps to control rising energy costs (Habetz and Echols, 2006). 

Anaerobic digestion and direct combustion are technologies that can be used to convert poultry waste material to energy. Methane gas produced during anaerobic digestion can be gas cleaned and used as a renewable energy in households for cooking and heating (Collins,etal., 2002). A recent study of Phanthavogs,etal., (2011) in Laos Peoples Democratic Republic showed that biogas generated from pig manure reduced the amount of fuel wood and charcoal usage by 69.30% and 47.32%, respectively. Other benefits to using biogas include less odours and lower fly populations, as well as, reductions in greenhouse gas emissions (Phanthavongs,etal., 2011). 

Heat and electricity can be generated from manure combustion as renewable sources of energy. Habetz and Echols (2006) noted that because of the controlled combustion process, the resultant ash is converted to a concentrated fertilizer or fertilizer amendment, high in phosphorous, potassium, calcium, magnesium and other valuable micronutrients. However, concerns have been raised due to the gas emission into the air. As a consequence, it is necessary that technologies such as gas cleaning are employed to reduce the impact of these emissions. 

Poultry litters from broiler chicken and turkey houses, as well as, bedding material can also be converted into biocrude oil in a fast pyrolysis fluidized bed reactor which is a source of renewable energy. The biocrude oil yield depends on the source, age and bedding material content of the litter. The hardwood shavings give a biocrude oil yield of 63%. The viscosity of the oils is a function of both the source of litter and the pyrolysis temperature (Agblevor,etal., 2010). 

•
Use of poultry waste for treatment of heavy metal contaminated water 

Utilization of poultry litter as a precursor material to manufacture activated carbon for treating heavy metal-contaminated water is a value-added strategy for recycling the organic waste (Guo,etal., 2010). Poultry litter-based activated carbon possesses a significantly higher adsorption affinity and capacity for heavy metals than commercial activated carbons derived from bituminous coal and coconut shell and does not pose secondary water contamination risks.
CHAPTER THREE
3.0
METHODOLOGY

3.1
INTRODUCTION

This chapter described the techniques and procedures used in conducting the study and accumulating the data for the study. Emphasis was placed on the validity and relevance of the information collected in order to enhance meaningful deductions which invariably will bring about achievements of the research objectives.

The objective of this chapter is to give an overview of the current state of knowledge on the agricultural use of poultry litter and the options available to integrate litter into economically and environmentally sound management systems.

3.2.0
THE STUDY AREA

The study was conducted in Abeokuta Odeda local government. Abeokuta is the largest city and capital of Ogun State in southwest Nigeria. It is situated on the east bank of the Ogun River, near a group of rocky outcrops in a wooded savanna; 48 miles (77 km) north of Lagos by railway, or 81 miles (130 km) by water. As of 2005, Abeokuta and the surrounding area had a population of 593,140.

Odeda Local Government Area has its headquarters at Odeda, a place situated along Abeokuta- Ibadan road, which is about 10 kilometers from Abeokuta (the State Capital). The Agura of Gbagura is the only state recongnised oba in the Local Government. It has an extensive landmass mostly grass. The vegetation of the local government is mainly orchard and of thick grasses. Thus, the land is suitable for agriculture and livestock rearing.
3.2.1:
 MAP OF OGUN STATE
[image: image1.png]



Figure 1: Map of Ogun State, Nigeria.
3.3 
SOURCES OF DATA

Data for this research were obtained from primary sources. Primary data was obtained from field survey with the use of structured questionnaires given to the poultry farmers to collect information based on the objectives of the study. Other materials used for this project work were sourced from publications of past and recent journal articles, literatures and other valuable texts.
3.4 
RESEARCH INSTRUMENT

The main research instrument used in this study is the questionnaire. The features that made up the questionnaire were designed to answer both open and close ended multiple questions.

The questionnaire is categorized into three sections: section A, B and C. Section A is concerned with the personal information of the respondent required to be filled by that given respondent, section B is concerned with the management and disposal procedures carried out by the farm managers whereas section C is concerned with the cost and return analysis on poultry waste utilization by respondents. These questionnaires aimed at achieving the objectives of this study.

3.5
SAMPLING TECHNIQUE

The sampling technique used for this study is purposive sampling technique. 100 questionnaires were distributed in the study area but 80 questionnaires were successfully recovered (40 questionnaires each from both large and medium scale poultry).
The poultry farms considered in this study were large and medium scale. The average number of birds raised in large scale poultry farms were 5000 and above while the medium scale poultry farms raised about 3000 birds
3.6
 METHODS OF ANALYSIS
The data collected through the research instrument were analyzed using SPSS (formerly Statistical Packages for the Social Sciences, now modified to read Statistical Product and Service Solutions) v21. Descriptive statistics such as frequency counts, percentages, tables, bar charts was used in presenting the data. Cross tabulation and chi-square analysis was used to compare waste management, utilization and disposal method between large and medium scale poultry within the study area. Independent t-test analysis was used to investigate the difference between income of large and medium scale poultry.
Analysis of hypothesis

Hypothesis 


Ho: 
There is no significant difference in the income earning of large scale and medium scale poultry farmers.

H1: 
There is a significant difference in the income earning of large scale and medium scale poultry farmers.

CHAPTER FOUR

4.0
ANALYSIS AND PRESENTATION OF RESULTS

4.1.0
INTRODUCTION

This chapter presents the result of the analysis of the data collected during the course of the study through the research instrument that was administered using survey design. The study made use of questionnaires and in the design of the questionnaire design, the answering procedures and technique of the questions are mainly optional in nature while a few questions such as age of respondents, proportion of respondents’ income earned from, years of farming experience, distance of residence from poultry and size of poultry farm were open-ended in style so as to give the respondent a free hand to give the actual figures. The study was conducted among medium and large scale poultry farmers in Abeokuta, Odeda Local Government with a view to make a comparative analysis of medium and large scale poultry waste management and utilization.
The data collected was analyzed using SPSS (formerly Statistical Packages for the Social Sciences, now modified to read Statistical Product and Service Solutions) v21. The result of the study is presented quantitatively using basic descriptive statistics such as tables, frequencies and percentage. The demographic characteristics of the respondents are presented, in order to ascertain the appropriateness of the sample of the population utilize for the study. 

4.1.1
Demographic Characteristics of the Respondents

This section of the chapter provides a description of the research sample. The respondents were asked to respond to several demographic items including their gender, age, occupation, marital status, educational qualification, residence, proportion of income from poultry and years of farming experience. The results are presented in the table below:

Table 4.1.2 shows the genderdistribution of respondents.
Table 4.1.2: Distribution of Respondents by gender

	Gender 
	Frequency
	Percent

	Male 
	61
	76.3

	Female 
	19
	23.8

	Total
	80
	100.0


Source: Field Survey: 2015

Table 4.1.2 shows that 61(76.3%) respondents are male while 19(23.8%) respondents are female. The result shows that majority of the poultry farmers are male. The implication of this result implies that poultry farming in the study area are well dominated by male farmers and very few female poultry farmers.
Table 4.1.3 shows the age distribution of respondents.
Table 4.1.3: Distribution of Respondents by Age

	Age  
	Frequency
	Percentage

	Less than 30 years
	6
	7.5

	30-40 years
	16
	20.0

	41-50 years
	23
	28.8

	51-60 years
	26
	32.5

	Above 60 years
	9
	11.3

	Total
	80
	100.0


Source: Field Survey: 2015

Table 4.1.3 shows that 6(7.5%) respondents are less than 30 years of age, 16(20.0%) respondents are within the age bracket of 30-40 years. Furthermore, 23(28.8%) respondents are within the age bracket of 41-50 years, 26(32.5%) and 9(11.3%) respondents are 60 years and above. The result revealed that the sample population cut across different age groups. Also, majority of the respondents are within the age bracket of 40-60 years. The implication of the above result implies that poultry farmers in the study area from Age 40-60 are mostly involved in poultry farming than others. Poultry farmers in the study area from Age < 30-40 are few maybe because of lack of capital, fear of risks, high expenses involve in poultry farming. Poultry farmers from Age 60 and above are very few which may be due to old age.
Table 4.1.4 shows the occupational distribution of the respondents.
Table 4.1.4: Occupational Distribution of the Respondents

	Occupation 
	Frequency
	Percent

	Artisan 
	14
	17.5

	Civil servant
	24
	30.0

	Private sector worker
	17
	21.3

	Trader
	15
	18.8

	Business
	10
	12.5

	Total
	80
	100.0


Source: Field Survey: 2015

Table 4.1.4 shows that 14(17.5%) respondents are artisans, 24(30.0%) respondents are civil servants. Furthermore, 17(21.3%) respondents are private sector workers and 15 respondents representing 18.8 percent of the total respondents are traders. Finally, 10(12.5%) respondents are involved in business. The result revealed the respondents are engaged in various occupations. The implication of Table 4.1.4 implies that poultry farmers in the study area are engaged inother occupations apart from poultry farming, this result also implies that there is no full concentration on poultry farming because the poultry farmers rely on other source of income.
Table 4.1.5 shows the distribution of the marital status of the respondents.
Table 4.1.5: Distribution of the Marital Status of the Respondents

	Marital Status
	Frequency
	Percent

	Single 
	4
	5.0

	Married 
	70
	87.5

	Widowed 
	5
	6.3

	Divorced
	1
	1.3

	Total
	80
	100.0


Source: Field Survey: 2015

Table 4.1.5 shows that 4(5.0%) respondents are single, 70(87.5%) respondents are married, 5(6.3%) respondents are widow or widower and 1 respondent representing 1.3 percent of the total respondents are divorced from their spouse. The result revealed that majority of the respondents are married. This result implies that mostly poultry farmers in the study area are married, that is poultry farming in the study area can be a standard occupation for raising standard of living of the farmer and his family.
Table 4.1.6 shows the distribution of the educational qualification of the respondents.
Table 4.1.6: Distribution of the Educational Qualification of Respondents

	Educational Qualification
	Frequency
	Percent

	No  formal education
	1
	1.3

	Primary Education
	7
	8.8

	Secondary Education
	35
	43.8

	Tertiary Education
	37
	46.3

	Total
	80
	100.0


Source: field Survey:  2015
Table 4.1.6 shows that 1(1.3%) respondents had no formal education, 7(8.8%) respondents had primary school education, 35(43.8%) respondents had secondary school education, and 37(46.3%) respondents had university education. The results revealed that majority of the respondents are formally educated people. The implication of the result is that majority of the poultry farmers are mostly educated people that is they are well aware of the various operations, techniques, methods, of poultry farming business.
Table 4.1.7: shows the distribution of Respondents residence on the poultry farm or 500m radius.
Table 4.1.7: Distribution of Respondents residence on the poultry farm or at 500m radius

	
	Category 
	Frequency
	Percentage

	Do you reside at the poultry farm or 500m radius?
	Yes 
	29
	36.3

	
	No 
	51
	63.8

	
	Total
	80
	100.0


Source: field Survey:  2015
Table 4.1.7shows that 29(36.3%) respondents reside at the poultry farm or 500m radius while 51 percent representing 63.8% of the total respondents do not reside on the farm. The result shows that majority of the farmers do not reside at the poultry farm or 500m radius of the farm. The implication of the above result is that most of the poultry farmers in the study area do not reside in the poultry farm.
Table 4.1.8 shows the proportion of Respondents’ income from poultry.
Table 4.1.8: Distribution of the proportion of Respondents’ income from poultry

	Income 
	Frequency
	Percent

	Less than #50,000
	40
	50.0

	#50,000-#100,000
	7
	8.8

	#100,001-#150,000
	14
	17.5

	#150,001-#200,000
	14
	17.5

	Above #200,000
	5
	6.3

	Total
	80
	100.0


Source: field Survey: 2015
Table 4.1.8 shows that 40(50.0%) respondents earned less than #50,000, 7(8.8%) respondents earned between #50,000 - #100,000, 14(17.5%) respondents earned between #100,001 - #150,000. Furthermore, 14(17.5%) respondents earned between #150,001 - #200,000 and 5 respondents representing 6.3 percent of the total respondents earned above #200,000. The result revealed that majority of the respondents earned below #50,000. The implication of the above result implies that less than #50,000 is earned by the poultry farmer in the study area due to poor sale of poultry waste, lack of transportation of poultry waste to where it is needed, poor management of poultry waste, little or no utilization, limitation and labour scarcity, high cost of chemicals for treatment of poultry waste in the study area.
Table 4.1.9 shows the distribution of respondents’ years of farming experience
Table 4.1.9: Distribution of Respondents’ Years of Farming Experience 

	Category 
	Frequency
	Percent

	Less than 4 years
	20
	25.0

	4-8 years
	30
	37.5

	9-12 years
	24
	30.0

	Above 12 years
	6
	7.5

	Total
	80
	100.0


Source: field Survey: 2015
Table 4.1.9 shows that 20(25.0%) respondents had less than 4 years of farming experience, 30(37.5%) respondents had between 4-8 years of farming experience, 24(30.0%) respondents had between 9-12 years of farming experience and 6(7.5%) respondents had above 12 years of farming experience. The result shows that majority of the farmers had between 4-8 years of farming experience. The result implies that majority of the poultry farmers in the study area started their poultry business 4 years or 8 years ago, this also implies that they will need to be more experienced in order to enhance the utilization and management of poultry waste in the study area since majority of them are less experienced.
4.2.0 Type of Poultry Waste Generated In the Study Area

This section deals with the first objective of the study, which is to identify the different type of wastes generated in the study area.
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Figure 2: Types of Wastes Generated In the Study Area

The figure above examines the type of wastes generated in the poultry farms in the study area, the result shows that 40(50.0%) respondents indicated that they generated Maggots on their farms, while 39(48.8%) respondents indicated that they generate poultry litters on their farms. Only 1 respondent indicated that broken eggs shells in generated on his/her farm. The result shows that the key waste generated by the poultry farms in the study area is maggots and poultry litters.Most of the poultry farmers in the study area generate mostly poultry litter and maggot; this may be due to little or no utilization of other poultry waste such as chicken offal, feathers, dead birds, broken egg shell.
Table 4.2.2 shows the type of wastes generated by medium and large scale poultry
Table 4.2.2: Type of Wastes Generated by medium and large scale poultry

	Wastes


	Type  of farm 

	
	Large  scale
	Medium  scale
	Total

	Maggots 
	19

47.5%
	21

52.5%
	40

50.0%

	Poultry litters
	20

50.0%
	19

47.5%
	39

48.8%

	Broken eggs shells
	1

2.5%
	0

0.0%
	1

1.3%

	Total
	40

100.0%
	40

100.0%
	80

100.0%


Table 4.2.2 shows that 19 (47.5%) respondents who are large scale poultry farmers indicated that they generate maggots as waste compared to 21(52.5%) medium scale poultry farmers who indicated same. Also, the result shows that 20(50.0%) respondents who are large scale poultry farmers indicated that they generate poultry litters as waste compare to 19(47.5%) medium scale poultry farmers who indicated they generate the same waste. The result shows that large scale farm generate more of poultry litters compare to medium scale farm. In the same vein medium scale farm generates or produce more maggots compare to large scale poultry farms. This result implies that large scale poultry farmers are better off in the production of poultry litter because they have larger numbers of birds reared than the medium scale poultry farmers in the study area and also the medium scale poultry farmer are better off in producing maggot than the large scale poultry farmer since they have easy access to dig pit to generate or produce maggot.
Table 4.3.1 shows the method of waste collection by medium and large scale poultry.
Table 4.3.1: Method of waste collection by medium and large scale poultry

	Method of waste collection
	Type of farm

	
	Large scale
	Medium scale
	Total

	Manual scrapping with shovel and spade
	20

50.0%
	37

92.5%
	57

71.3%

	Flushing with water from slopped floor system
	20

50.0%
	3

7.5%
	23

28.8%

	Total
	40

100.0%
	40

100.0%
	80

100.0%


Table 4.3.1 shows that 20(50.0%) respondents who are large scale poultry farmers indicated that they collect waste through manual scrapping with shovel and spade compared to 37(92.5%) medium scale poultry farmers who indicated the same method. Furthermore, the result shows that 20(50.0%) respondents who are large scale poultry farmers indicated that they flush with water from slopped floor system compare to 3(7.5%) medium scale poultry farmers who indicated they use the same method of waste collection. The result shows that majority of large scale farms used flushing with water from slopped floor system which is more expensive than the manual scrapping with shovel and spade compare to medium scale farm who uses the manual system. The implication of medium scale poultry using the manual scrapping method of collecting their waste is due to the high cost of using the flushing with water from slopped floor system in the study area.
Table 4.3.2 shows the method of poultry waste disposal by medium and large scale poultry.
Table 4.3.2: Method of poultry waste disposal by medium and large scale poultry

	Method of poultry waste disposal
	Type of farm

	
	large scale
	medium scale
	Total

	Deposited on land surface within the farm
	25

62.5%
	24

60.0%
	49

61.3%

	Buried inside pit
	2

5.0%
	5

12.5%
	7

8.8%

	Deposited in river
	2

5.0%
	0

0.0%
	2

2.5%

	Deposited in polythene bags
	11

27.5%
	11

27.5%
	22

27.5%

	Total
	40

100.0%
	40

100.0%
	80

100.0%


Table 4.3.2 shows that 25(62.5%) large scale farms indicated that they dispose their waste by depositing it on land surface within the farm compare to 24(60.0%) medium scale poultry farmers who indicated they use the same method of waste disposal. Also, it can be observed from the result that 11(27.5%) respondents who are large scale poultry farmers indicated that they dispose their waste by depositing it in polythene bags compare to 11(27.5%) medium scale poultry farmers who indicated they use the same method of waste collection. The result shows that both the medium and large scale poultry farms used similar methods of wastes disposal. In the study area cost does not seem to matter is the method of waste disposal, unlike the case the method of waste collection.

Table 4.3.3 shows the method of poultry waste treatment by medium and large scale poultry.
Table 4.3.3: Method of poultry waste treatment by medium and large scale poultry

	Method of poultry waste treatment
	Type of poultry farm

	
	large scale
	medium scale
	Total

	No treatment
	34

85.0%
	35

87.5%
	69

86.3%

	Chemical  treatment
	5

12.5%
	1

2.5%
	6

7.5%

	Burning 
	0

0.0%
	4

10.0%
	4

5.0%

	Chemical burning
	1

2.5%
	0

0.0%
	1

1.3%

	Total
	40

100.0%
	40

100.0%
	80

100.0%


Table 4.3.3 shows that 34(85.0%) large scale farms indicated that they do not treat their waste compare to 35(87.5%) medium scale poultry farmers who indicated they also do not treat their waste. Also, it can be observed from the result that 5(12.5%) respondents who are large scale poultry farmers indicated that they use chemical treatment in treating their waste compare to 1(2.5%) medium scale poultry farmers who indicated they use the same method of waste treatment. The result shows that both the medium and large scale poultry farms do not treat their waste. The above result implies that both large and medium scale poultry farmers in the study area do not treat their poultry waste. This may be due to lack of storage house, poor knowledge of treating waste generated, little or no idea of composting waste.
Table 4.3.4 shows the method of poultry waste utilization by medium and large scale poultry.
Table 4.3.4: Waste utilization by medium and large scale poultry

	
	Type of farm

	
	large scale
	medium scale
	Total

	No utilization
	17

42.5%
	21

52.5%
	38

47.5%

	Manure and compost
	17

42.5%
	12

30.0%
	29

36.3%

	Through sales
	6

15.0%
	7

17.5%
	13

16.3%

	Total
	40

100.0%
	40

100.0%
	80

100.0%


Table 4.3.4 shows that 17(42.5%) large scale farms indicated that they do not make use of the waste compare to 21(52.5%) medium scale poultry farmers who indicated they use the same response. Also, it can be observed from the result that 17(42.5%) respondents who are large scale poultry farmers indicated that they use their waste for Manure and compost compare to 12(30.0%) medium scale poultry farmers who indicated they use the same use for their waste. The result shows that both the medium and large scale poultry farms used similar use for the wastes generated on their farms. However, more large scale farms tend to utilize their waste for manure and compost compared to medium scale farms. In the same vein, more medium scale farms tend to have no use for their poultry waste compare to the large scale farms.

4.4.0 Analysis of hypothesis

4.4.1 Hypothesis 1

Ho: 
There is no significant difference in the income earning of large scale and medium scale poultry farmers.

H1: 
There is a significant difference in the income earning of large scale and medium scale poultry farmers.

Table 4.4.2: shows Income earnings of large and medium scale poultry
Table 4.4.2: Income earnings of large and medium scale poultry
	Type of farm
	N
	Mean
	Std. Deviation
	t
	df
	Sig.

	large scale farm
	40
	149,162.50
	83,825.703
	8.580
	78
	.000

	medium scale farm
	40
	27,425.00
	32,042.750
	
	
	


The difference in the income of large scale poultry farms and medium scale poultry farms was investigated using the independent sample t-test. The result shows that there is a significant difference in the income earning of large scale and medium scale poultry farmers at 0.05 significance level (t=8.58, df=78, p<0.05). Therefore, the null hypothesis is rejected and the alternative hypothesis accepted. The mean score shows that large scale farms earn more in income that medium scale farm.
4.4.3
DISCUSSION
The study observed that the major waste generated by the large and medium scale poultry farms in the study area are maggots and poultry litters. It was also observed that large scale farm generate more of poultry litters compared to medium scale farm. In the same vein, medium scale farm generates more maggots compared to large scale poultry farms. This maybe as a result of the difference in the farms waste disposal methods.  As the result, the study shows that majority of large scale farms used flushing with water from slopped floor system which is more expensive than the manual scrapping with shovel and spade. This is in contrast to medium scale farm who uses the manual system. This maybe as a result of the cost of using the flushing with water from slopped floor system. A look at the income of the large and medium scale farms shows that the large scale farms had a higher income hence they are able to use the more expensive method of waste disposal.

The study further observed that both the medium and large scale poultry farms used similar methods of wastes disposal. Cost does not seem to matter in the method of waste disposal, unlike the case the method of waste collection. Also, both the medium and large scale poultry farms do not treat their waste. In addition, both the medium and large scale poultry farms had similar use for the wastes generated on their farms. However, more large scale farms tend to utilize their waste for manure and compost compared to small scale farms. In the same vein, more medium scale farms tend to have no use for their poultry wastes compared to the large scale farms.

The study also attempted to investigate whether there is a significant difference in the income earning of large scale and medium scale poultry farmers. The study found that there is a significant difference in the income earning of large scale and medium scale poultry farmers at 0.05 significance level. The mean score shows that large scale farms earn more income than medium scale farms.
CHAPTER FIVE

5.0 
SUMMARY, CONCLUSION AND RECOMMENDATION

5.1 
SUMMARY
AND CONCLUSION

The main objective of this study is to identify the different poultry wastes and compare large and medium scale poultry waste management, utilization and disposal methods in Abeokuta, odeda local government. To achieve this, a well-structured questionnaire was used, it was categorized into three sections: section A, B and C. Section A is concerned with the personal information of the respondent, section B is concerned with the management and disposal procedures carried out by the farm managers whereas section C is concern with the cost and returns on poultry waste utilization by respondents.
It was identified that the key waste generated by the poultry farms in the study area is maggots and poultry litters. From the result gotten from the questionnaires distributed during field survey the large scale farm generate more of poultry litters compare to medium scale farm and also in the same vein medium scale farm generates more maggots compare to large scale poultry farms. The result also shows that 85.0% large scale farms indicated that they do treat their waste, also 87.5% medium scale poultry farmers indicated they also do not treat their waste compare to 12.5% respondents who are large scale poultry farmers indicated that they use chemical treatment in treating their waste compare to 2.5% medium scale poultry farmers who indicated they use the same method of waste treatment. The result shows that both the medium and large scale poultry farms do not treat their waste.42.5% large scale farms indicated that they do not make use of the waste compare to 52.5% medium scale poultry farmers who indicated they do not make use of their waste. Also, it was observed from the result that 42.5%respondents who are large scale poultry farmers indicated that they use their waste for Manure and compost compare to 30.0%of medium scale poultry farmers who indicated they use the same use for their waste. The result shows that both the medium and large scale poultry farms used similar use for the wastes generated on their farms. However, more large scale farms tend to utilize their waste for manure and compost compare to small scale farms and in the same vein, more medium scale farms tend to have no use for their poultry waste compare to the large scale farms.
Finally the difference in the income of large scale poultry farms and medium scale poultry farms was investigated using the independent sample t-test. Result gotten shows that there is a significant difference in the income earning of large scale and medium scale poultry farmers at 0.05 significance level.
5.2
RECOMMENDATION

From the findings of this research, the following recommendations are made;
1. Poultry farming in the study area is male dominated. Females need to be encouraged to participate in poultry farming in the area as a means of increasing and improving their standard of living.

2. The government should encourage the poultry farmers to manage and utilize the poultry waste generated in their various farms by introducing new techniques, methods or practices of managing and utilizing their poultry waste.
3. Adequate workshop should be organized in the study area for the dissemination of research findings to improve their knowledge on how well to manage and utilize poultry waste.
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APPENDIX

QUESTIONNAIRE ON THE COMPARISM ANALYSIS OF LARGE SCALE AND MEDIUM SCALE POULTRY WASTE MANAGEMENT AND UTILIZATION: A CASE STUDY OF ODEDA LOCAL GOVERNMENT AREA OF OGUN STATE.

My name is Akinsola Eunice Damilola., A 500 level student of the department of Agricultural Economics and Extension, Bowen University, Iwo, Osun state. I am conducting a research on the Comparism Analysis of Large and medium scale Poultry waste management and Utilization. All information provided will be treated with confidentiality.

Section A: Socio-economics activities of Respondents

1. Sex: (a) Male
(b) Female

2. Age: …………………………

3. Primary occupation: (a) Artisan (b) Civil servant (c) private sector worker (d) Trader (e) Business

4. What proportion of your income do you have from poultry:…………………..

5. Marital status: (a) Single (b)  Married(c) Widowed(d) Divorced (e) others

6. Educational qualification: (a) No formal education (b) Primary (c) Secondary (d)Tertiary

7. Years of farm experience:…………………..

8. Do you reside at the poultry farm or 500m radius? : (a) Yes(b) No

9. If yes, how far…………………….

10. What is the size of your poultry farm? …………………………

11. Gender and Ages of Dependent 

	Male
	Female

	
	

	
	

	
	


Section B: Types of Poultry waste and methods of disposals by Respondents.



12. Number of birds raised On your farm? ………………………
13. What is the type of birds raised in your farm (a) broilers (b) layers (c) turkey(d) duck

14. What are the types of wastes generated from the farm? (a)maggots (b) chicken offal (c) feathers (d) spilled feed(e) poultry litters (f) broken egg shell (g)dead birds

15. Methods of waste collection (a) manual scrapping with shovel and spade (b) flushing with water from slopped(c) others

16. Methods of poultry waste disposal
	Methods
	

	Deposited on land surface within the farm
	

	Buried inside pit
	

	Deposited in bush
	

	Deposited in river 
	

	Deposited in polythene bags
	


17. Waste treatment method: (a) No treatment (b) chemical treatment (c) burning (d)chemical and burning

18. Waste utilization by respondents (a) No utilization(b) livestock feeding(c) manure and compost (d) Through sales

Section C: Cost and Return analysis on disposal and utilization of poultry waste

19. Cost of operation on disposal and utilization of poultry waste

	Operations
	

	Burning
	

	Use of chemical
	

	Manure and composting
	

	Chemical treatment
	

	Production of maggot
	

	Storage in pit to decay
	


20. Annual revenue from the sales of poultry waste (maggot and compost)………………
21. Perception of the farmers on the ways poultry waste can be utilized to reduce pollution of the environment

	s/n
	Perception 
	A
	SA
	D
	SD

	1
	By burning
	
	
	
	

	2
	Treatment with chemical
	
	
	
	

	3
	Compost production
	
	
	
	

	4
	As feed
	
	
	
	


SA: Strongly Agree A: Agree SD: Strongly Disagree D:Disagree
22. Constraints to the effective utilization of poultry waste by the respondents

	s/n
	Perception
	A
	SA
	D
	SD

	1
	Lack of utilization
	
	
	
	

	2
	Limitation and labor scarcity
	
	
	
	

	3
	Difficulty to burn during rainy season
	
	
	
	

	4
	High cost of pit and chemical
	
	
	
	

	5
	Lack of vehicle and transport cost
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