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ABSTRACT 

Agricultural waste has been of major source of environmental pollution and its utilization 

and conversion to renewable energy will discourage possible consequences associated 

with its discharge in the environment. This study was targeted at the conversion of waste 

to fish feed. Samples were collected in quantities from dumpsites abattoirs, market places 

using 20kg polypropylene bags and transported to the production sites. Plantain peels 

meal, banana peel meal, cassava peel meals were processed by sun drying and roasting. 



viii 
 

Quantities of the prepared materials taken with the aid of a motorized machine are 

grinded to form a marsh. Nutrients in the marsh were determined by standard analytical 

method. The moisture content of the commercial poultry feed (top and Amo-Byn) is 

higher in percentage when compared to that of waste diet. The nutritional content of 

waste diet is higher compared to other commercial poultry feeds. The weight gain of the 

birds served with waste diet was higher than that of those served with commercial diet. 

Waste conversion to feed is a great effort in both pollution control and wealth generation. 

 

Keywords: Pollution, poultry droppings, livestock feed, economic growth, 

sustainability 
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CHAPTER ONE 

1.0 INTRODUCTION 

The rapid urbanization of major cities in Nigeria and the attitude towards waste disposed 

has led to serious environment degradation, both at the farmer’s municipality and at city 

levels. In Nigeria alone over 52 million metric tons of agriculture wastes accumulate in the 

city and only 30% of them are collected by the City Council or Waste Contractors leaving 

the rest to rot, litter and pollute the environment. 

According to Sabirti (2011), agricultural wastes are products of agricultural activities 

hence they are not primary products. They take form of crop residues (such as stalks, 

straw, leaves, roots, husks, shell etc) and animal wastes such as manure etc. 

The impact of agricultural wastes on the environment depends not only on the amount 

generated but also on the disposal methods. Some of the disposal practices pollute the 

environment. For example, agriculture waste burning which is a common practice not only 

in Nigeria but in other under developed countries; is a source of atmospheric pollution. It 

releases pollutants such as carbon monoxide, nitrogen dioxide, carbon smoke etc. these 

pollutants are accompanied by the formation of  ozone and nitric acid hence contributing to 

acid deposition thereby posing risk to human and ecological health (Ezema et al., 2001). 

Also the application of excessive animal husbandry waste on land as fertilizer and soil 

conditioner is subject to surfacerun-off and leaching that may contaminate ground and 

surface waters. Manure decomposition can be a major source of methane (CH4), ammonia 
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(NH3) and nitrogen oxides, which contribute to accumulation of green house gases. One 

way to create a sustainable ecosystem is the effective utilization of agriculture wastes. 

Agriculture wastes should be made a resource that can be utilized and not discarded. They 

can be converted into raw materials (animal feed, composting, energy and biogas 

construction etc). However, these agriculture wastes are still underutilized and left to rot or 

openly burned in field. All these are known to contain high nutrient levels. That would 

improve animal nutrition (Sabiiti, 2002). Consequently, efforts are being made to study the 

possibility of utilizing agriculture wastes in poultry nutrition to reduce the use of traditional 

feed ingredients i.e maize, wheat, soybean etc. Alternatively, technological advancement 

and the need to create a healthy environment have opened doors for the effective utilization 

of agriculture wastes not only as a raw material but also as means to reduce environmental 

pollution thereby creating a sustainable ecosystem.  

 

This project is aimed at reducing the impact of agricultural wastes on the environment; by 

feeds thus creating a sustainable environment. 

 

1.1 BACKGROUND OF STUDY  

 

The basis of this paper is to analyse and evaluate the context ‘Agricultural waste to wealth 

by utilizing agriculture waste as a source of raw material for the production of poultry 
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feed’ with the case study of Niger Delta Communities in Nigeria especially Degema Local 

Government agriculture-industrial site.  

Sustainability is the capacity to endure. The word sustainability is derived from the 

LatinSustinere (tinere, to hold; sus, up). In ecology the word describes how biological 

systems remain diverse and productive over times. For humans it is the potential for long-

term maintenance of well-being, which in turn depends on the well-being of the natural 

world and the responsible use of natural resources. Environmental sustainability is the 

process of making sure current processes of interaction with the environment are pursued 

with the idea of keeping the environment as pristine as naturally possible based on ideal 

seeking behaviours.  

It is important to also clearly define what the environment is to the humans who are the 

focus and are adversely affected positively or negatively according to their activities within 

their surroundings. Thus, it is reported that “Environment” refers to the physical 

surroundings of man, of which he is part and on which he depends for his activities, like 

physiological functioning, production, and consumption. His physical environment 

stretches from air, water, and land to natural resources like metals, energy carriers, soil, 

and plants, animals, and ecosystems. For urbanized man, a large part of his environment is 

man-made. But even then, the artificial environments (buildings, roads) and implements 

(clothes, automobiles) are the result of an input of both labour and natural resource. The 

Nigerian cities such as Aba,Enugu, Onitsha, Kano, Ibadan, and Lagos are characterized by 

hugemounds of solid waste dumps generated from households, industries, markets schools 
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and street trading. This can be attributed to migration, population increase, urbanization, 

constructions, and industrialization coupled with inefficient, improper and sometimes non 

disposal of wastes. Solidwaste dumps are indiscriminately formed on streets, homes, 

roadside, markets, and other places where human activities take place in the cities. 

Industrial wastes can broadly be classified as Bio-degradable wastes, Non bio-degradable 

wastes and Hazardous wastes. Furthermore, by formation, the waste is generated in all 

three forms of Solid Waste, Semi-solid Waste and Liquid Waste. Solid wastes can be 

broadly grouped into two as it relates to the concept of this project. These two categories 

are the following: 

 

(a) The Biodegradables (Bio-wastes):These include those solid wastes generated, 

which could be decomposed by microorganisms and do not constitute major sources of 

pollution for a long period of time. They are paper products (such as printing papers, 

waste books, newspapers, cartons, toilet papers, card boards), and wastes of plant origin 

(fruits, stems, roots, vegetables, leaves, food remains and garden solid wastes, etc), wastes 

of animal origin (faecal matter, carcasses, droppings, and poultry waste products). These 

groups of solid wastes even though they are easily degraded by microorganism in minimal 

time, give off offensive odour and constitute nuisance to the aesthetic environment more 

than the non biodegradable solid waste. They can also constitute a good habitat for the 

thriving of pathogenic microorganisms which could easily pollute fresh food products and 

sources of fresh water in the urban cities in Nigeria. 
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(b) Non-biodegradable (Rubbish/Gardage): These groups of solid wastes are not 

degradable or hardly degraded by microorganisms. Hence, other means of treatment such 

as incineration, land refill, and recycling are currently employed in Nigeria as ways of 

disposing them. Examples of this group of solid wastes are solid wastes of metallurgical 

and smelting industries (abandoned vehicles, motor cycles, vehicle parts and scrap metals, 

iron, zinc, aluminum sheets and other metals, machine parts;) solids wastes of 

construction industries (sand, gravel, bitumen wastes, concrete and waste building 

materials); solid wastes of plastic industries (plastic buckets, cable insulators, tyres, chairs, 

tables, cellophane bags, plastic bottles, cutleries, sachet water containment, etc.) and glass 

products. These might not give out offensive odour, but they are even worse nuisance to 

the environment since their disposal has become a “Herculean” and near impossible task 

in Nigeria. 

 

Solid waste management activities include prevention (pollution prevention from 

sources), source reduction (pollution minimization in waste generating activities at point 

of good production), and treatment (safe disposal of non recyclable residues, recycling, 

transport of waste to land refills). The major problem is that Nigeria is yet to develop 

efficient ways of waste disposal which are eco-friendly and which could be recycled back 

into the environment without constituting nuisance to the environment or affecting the 

health of the biotic components of the ecosystem.  
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1.2 Statement of problem 

This paper would review the impact of agricultural wastes on the environment or 

ecosystem and their effects on development in Niger Delta regions in Nigeria. 

Solid wastes, often un-segregated, are typically dumped in landfills. The wastes lying in 

these landfills lead to generation of Greenhouse Gases (GHG) such as methaneand carbon 

dioxide. This not only contributes to climate change but can also cause fires/explosions 

and collapse at landfills, as methane is highly flammable.  

Unprecedented growth of urban areas has created an acute shortage of land available for 

landfills and cities are under the pressure of managing both the municipal solid wastes and 

industrial wastes   

 

Untreated liquid, solid and gaseous wastes can seep into Air, Waste, and soil to cause a 

plethora of ecological and health problems. Particulate matters in the air, polluted water 

with chemical effluents, hazardous wastes etc are increasing the urban pollution levels. 

 

On the other hand, climate change has affected food availability, food accessibility, food 

stability and food utilization necessitating price hikes in grains consumed by humans and 

also used as poultry feed. This results to feed shortage, creating a gap in the use of grain 

for poultry feed and human consumption. This situation has called for an alternative 

source of producing a cost effective nutritious and better digestible poultry feed with 
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agricultural wastes as a raw material. In the background of rising poultry feed costs energy 

costs, scarcity of resources, and deterioration of ecological systems, innovative 

mechanisms to shape waste into useful ingredients (poultry, energy and/or other useful by-

products) represents an appealing solution to several pressing problems.  

 

1.3 AIM AND OBJECTIVES OF STUDY  

The aim of this study was to carry out the conversion of agricultural wastes into poultry 

feed for sustainable environment.This was achieved with the following objectives: 

It is believed that the findings from this study will lay much credence in a different light to 

the avowed importance of the utilization of agriculture wastes for the production of poultry 

feed and its relationship in creating a sustainable environment in extent literature. The key 

concern of the prevalent global economic environment is to need to address Environment 

Pollution.  

Activities related Goal  

1. Promote education and awareness of the need for waste minimization, re-cycling and 

re-use; 

2. Initiate integrated management of municipalsolid wastes and encourage the 

development of markets/outlets for recovered waste products; 

3. Promote the adoption of appropriate technologies including proven indigenous 

technologies for the conversation of organic municipal wastes to compost and their use as 

soil conditioners;  
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4. Provide, upgrade and maintain infrastructures needed for the environmentally sound 

collection, transportation and disposal of municipal wastes;  

5. Encourage private sector participation in the commercialization of the management 

of municipal solid wastes;  

6. Encourage the use of bio-degradable and other environmentally-friendly packaging 

materials;  

7. Foster co-operation among all tire of government, the private sector and NGOs in 

the efficient management of municipal solid wastes.  

 

The specific objectives are to train people on how to;  

 Become prospective manufacturers/entrepreneurs in waste to wealth and trash to 

treasure activities. 

 Prevent and control overall risk to eco-system and human health form improperly 

managed solid wastes. 

 Conserve natural resources through judicious utilization and provide scarce raw 

materials for our local industries. 

 Set pace for job creation and poverty eradication in Nigeria. 

 Recover resource form waste for income generation, including  

  Recycling of agriculture and forest residues into useful products.  

 Recycling of livestock and abattoir wastes such as feather, hoof horn and blood into 

feeds and utility products. 
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 Community mobilization for waste segregation and acquisition of skill in resource 

recovery and utilization.  

10. Other Economic Benefits: In addition to financial aid from government and lower 

energy costs, companies implementing waste to energy projects and gain Carbon 

Emission Reductions, which can be commercialized. 

11.Attract International Stakeholders: Large scale industries and industrial sectors 

from a part of global market place. Thus international customer and investor interest 

drives many industries to voluntary create positive environmental impact through waste 

to energy projects.  

 

1.4 SCOPE OF STUDY  

The study was carried out in Nigeria especially in Degema poultry farm headquarter of 

Degema Local Government Area in Rivers State;  to produce poultry feed from agriculture 

wastes administer feed, investigate the impact on poultry or?. Poultry birds and ascertain 

the environmental impact using agriculture wastes as a raw material. Experience has shown 

in recent years that improvement in caring for the environment is essential and overdue in a 

range of institutions. The environment is indeed at risk due to a number of interdependent 

issues, which include soil degradation, water contamination, deforestation, soil erosion, 

biodiversity losses, air pollution and water hyacinth menace. As a result, sustainable 

development practices and policies have become integral parts of the planning of the 
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Federal Government of Nigeria, while redressing the backlog of environmental problems 

remains a central concern of both the people and the different levels of government.  
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CHAPTER TWO 

 

2.0                                               LITERATURE REVIEW 

2.1 The environment and waste management  

The urge for survival has led humans to explore their surrounding natural environment for 

usable resources and cultivation. This in turn has led humans to master the various uses of 

available natural resources, as well as to find the best ways of extracting them. Human and 

ecosystem health can be adversely affected by all forms of waste, its generation to its 

disposal. Wastes can broadly be classified into Municipal Wastes, Electronic Wastes, 

Biomedical Wastes. Agricultural Wastes and Industrial Wastes Such untreated wastes lead 

to environmental and health problems. Wastes are so diverse in their origin and forms and 

so pervasive in their impacts, through terrestrial, aquatic, and atmospheric ecosystems, that 

it has the potential to adversely affect both the inhabited and uninhabited parts of the 

world.  Examples are evident of all the countries. Wastes cannot always be confined within 

one locality or area of jurisdiction. Some forms of waste (particularly those associated with 

acid rain, greenhouse gases, and air quality in general) are transmitted in the atmosphere, 

which respects no political, terrestrial, or aquatic boundaries. The dumping of waste in 

remote places such as deserts and oceans, and across national boundaries, is not acceptable. 

Moves to have the practice forbidden by international conventions should be supported by 

enforceable national legislation. Remote location dumping of wastes is a classicexample of 
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the historic “out of sight, out of mind” mentality, now rejected by all internationally 

responsible organizations and industries. Residues from industrial and agricultural 

activities in the form of wastes often end up in landfills or water Management is an 

absolute necessity going forward. Already several regulatory requirements exist and 

implementation is increasingly becoming stringent.Waste management and processing 

involves one or more of the following processes: reduction, reuse, recovery, or disposal of 

waste, with practices and technologies differing according to different economic and social 

circumstances. The desired long-term objective of human responses should be “Avoidance 

ofWaste”  The sale of products from waste, whether by simpler use, recycling and 

recovery, or by more complex technological processing, has helped to create jobs 

appropriate to the socioeconomic conditions of the locality or country. The combined 

impact of these practices has been to enhance ecosystem services, improve aesthetic 

conditions, restore habitats for human use and for biodiversity, increase public health and 

well-being, create jobs, and reduce poverty. The rapid advances in technologies, including 

biotechnology, provide new opportunities for improvement in waste management.  

2.2The meaning of waste to wealth  

As the term suggests, Waste to Wealth is about creating economic benefits out of what was 

traditionally regarded as waste. Generation of wastes is inevitable in all industrial 

processes. Each industry is unique in its waste generation spectrum. In the background of 

rising energy costs, scarcity of resources, and deterioration of ecological systems, 

innovative mechanisms to shape waste into useful ingredients (energy and/or other useful 
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by-products) represents an appealing solution to several pressing problems. Waste 

generated from manufacturing and agro-industries presents a formidable opportunity to 

create energy in an economically viable fashion. The major indicator of potential 

usefulness of waste is the proportion of organic and inorganic matter, which correlates well 

with the energy potential in terms of the calorific value. A waste with good proportion of 

organic matter can be good substrate for recovery of  bio-energy potential (form 

biodegradable fraction of the organics) or for the recovery of thermal energy potential 

(equivalent to calorific value observed). In both developing and industrial countries, 

national waste management policy should involve the following stages: 

 Waste reduction, which recognizes the costs and benefits of reducing waste  

 The optimal balance between landfill, incineration, and recycling. In developing 

countries, this choice will tend to be one of balancing recycling (including 

composting)and landfill in such a manner that recycling effort do not use up more 

resources than they save; 

 Management of uncollected waste, an issue of some importance in developing 

countries but not of major significance in industrial countries; and 

 The choice of regulatory measures to secure waste reduction and optimal disposal.  

 

Around the world, developing and industrial countries have responded to the various 

drivers of change in ecosystems and services with a range of coping strategies, policies, 

and practices. These take the form of legal provisioning, improving technologies, fiscal and 
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financial instruments, and institutionalizing waste management. “Zero waste” seems to be 

a difficult but not impossible task. If various options for waste management can be 

integrated and applied over long periods, wasteminimization can be addressed effectively 

and sustainably. This shift in solid waste management away from emphasized in what is 

called “waste to Wealth’ or ‘Trash to Treasure’ or Waste to Value added product’. 

 

2.2 Waste Management (Waste Reduction and Recycling):TheNigerian agenda mission 

statement states that to achieve considerable reduction in the volume of waste generated 

and introduce environmentally sound management of municipal solid wastes in the large 

urban and industrial citied is to conceptualize a project that would promote ecological solid 

waste management, reduction of greenhouse gases, maximum utilization of resources, and 

promote energy-efficient and environmentally-sound technologies. 

 

With the growing unemployment, hunger, and poverty particularly in urban centers of 

developing countries (UNDP,2000; FAO, 2003), waste may provide a short-to medium-

term trade-off through reuse and recycling activities. Social conflicts in waste management 

are not uncommon at local, regional, and country level. To solve these problems, there is a 

need for economic instruments such as user charges and tax incentives for innovative 

practices (Hermann, 2003), as discussed above. Such instruments as may be used must 

recognize aesthetic standards,cultural heritage, and social value. Other strategies are choice 
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of packing materials, packaging reduction goals in a given period of time, and mandatory 

separation of post-consumer materials by waste generators.  

 Sensible recycling programs balance social, environmental, and commercial 

benefits. Paper recycling not only saves trees, it also reduces energy costs by 35 to 50% 

and decreases water consumption and pollution. Recycling aluminum cans brings energy 

savings of up to 95% and produces 95% less greenhouse gas emissions than when raw 

materials are used.  

 Recycling also creates jobs. A “solid waste turnover sector analysis” carried out in 

1994 put the British market value of solid waste at $3 billion (Jones, 1995). In Britain, the 

recycling industry, already worth over $20 billion a year employs 140,000 people. Getting 

the United kingdom to recycle 35% of its household wastes by 2010, a target under 

consideration by the government, with generate another 50,000 skilled and unskilled 

positions (Ribbans, 2003) 

 The motivating force for waste recovery and recycling in the developing countries 

are scarcity for high cost of virgin materials, import restrictions, poverty, the availability 

of workers for lower wages, and the large markets for used goods and products made from 

recycled materials (IETC, 1996). 

 To solve the problems of poverty, waste recycling activities use policy and 

economic responses, particularly in developing countries where there is chronic 

unemployment. Such waste to wealth activities includes harnessing of nitrogen and energy 
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from waste, need to be formalized as policy responses. However, such policies should also 

include presorting to protect the health of the recycling worker. 

The ecosystem-positive response to waste management lie in increased production of food 

and fibre, soil conservation, and/or remediation. The negative responses include soil 

degradation, soil erosion, weed growth eutrophication, groundwater pollution, loss of 

biodiversity, and the greenhouse effects.  

 

2.3 Wastes to Energy – Potential End-Fuels  

Globally, 140 billion metric tons of biomass is generated every year from agriculture. This 

volume of biomass can be converted to an enormous amount of energy and raw material. 

Equivalent to approximately 50 billion tons of oil, agricultural biomass waste converted to 

energy can substantially displace fossil fuel, reduce emission of greenhouse gases and 

provide renewable energy to some 1.6 billion people in developing countries, which still 

lack access to electricity. As raw materials, biomass wastes have attractive potentials for 

large-scale industries and community-level enterprises.  

 

Biomass takes the form of residual stalks, straw, leaves, roots, husk, nut or seed shells, 

waste wood and animal husbandry waste. Widely available, renewable, and virtually free, 

waste biomass is an important resource. Aside from being carbon neutral, the use of 

biomass for energy reduces dependency on the consumption of fossil fuel; hence, 

contributing to energy security and climate change mitigation. Although there is an 
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emerging trend on the utilization of biomass conversion technologies – from combustion 

of rice husk and sugarcane bagasse to gasification of other agricultural residues – biomass 

is still largely underutilized and left to rot or openly burned in the fields, especially in 

developing countries that do not have strong regulatory instruments to control such pollute 

practices. As a common practice, direct combustion of agricultural residue results in air 

pollution therebyposing risk to human and ecological health. Biomass is a renewable 

resource that causes problems when not used. The challenge, therefore, is to convert 

biomass as a resource for energy and other productive uses. There are advantages in the 

use of biomass. Biomass is a renewable resource that has a steady and abundant supply, 

especially those biomass resources that are by-products of agricultural activity.   

As a result of the conversion process, different kinds of fuel products can be generated.  

 

Several proprietary anaerobic processes have been developed for energy recovery as 

biogas from various liquid and solid wastes of industrial processes. Anaerobic technology 

has emerged as a mature technology for industrial applications since the nineties. Ethanol, 

(C2H5OH, ethyl alcohol) is produced by the fermentation of carbohydrate materials. 

Ethanol is used for production of alcoholic beverages, for industrial purposes (as a 

solvent, disinfectant, or chemical feedstock) and, in recent years, as a blending agent with 

gasoline to increase octane and reduce carbon monoxide and other smog-causing 

emissions.  
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The type of technology processes enabling conversion of wastes into different states is 

summarized. 

 Liquids:Bio-methanation 

 Solids:Gasification/pryolysis, Incineration/Combustion 

 Semi-Solids:Biomethanation, Gasification/Pyrolysis, Incineration/Combustion 

The most significant waste-to-energy technologies are based on biological or thermal 

methods. Biological method involves bio-methanation producing methane enriched bio-

gas, which can be used as fuel whereas thermal method (incineration) involves combustion 

of organic wastes as fuel with the evolution of heat energy fir recovery. Advance thermal 

conversion involves destructive heating of organic materials with a limited supply of 

oxygen (gasification) or without any oxygen (pyrolysis) to produce a combustion gaseous 

product consisting of simple hydrocarbons and hydrogen.  

 

2.4     Wastes in Relation to Ecosystem and Human Well-Being 

There are dangerous consequences to any ecosystem of the limits of its carrying capacity 

are exceeded by human activities the limits and their impacts would depend on the number 

of people there are, and how much food, water, energy, and raw materials each person 

consumes and the level of waste generated. These ecosystems include terrestrial (that is, 

cultivated/agricultural land, natural and introduced forests), aquatic (for example, 

freshwater and marine/coastal waters), and specialized (such as mountain, polar, and 

island) landscape. There is a strong relationship between the health of the ecosystem and 
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the health of the human system. Heavy metals, mercury, cadmium, tributyltin, and lead 

emanating from the waste pose serious health risks. Human activities and responses such 

as mining, smelting, waste dumping (including tires, used oils, electrical and electronic 

equipment and parts, and batteries), rubbish burning, and the addition of lead to gasoline 

have greatly increased the amounts of heavy metals circulating in the environment. 

Mosquitoes such as Culexquinquefasciatus, Aedesaegypti, and others can breed in the 

wastewater retained in blocked drainage channels and may transmit filariasis and viral 

infections such as dengue and yellow fever (Cairncross and Feachem, 1993). Emission 

from waste burning and decomposing organic wastes may lead to gaseous emissions, thus 

leading to the change of pollutant status from one form to another. Waste generation is 

moderated by drivers that can be manipulated through a wide variety of responses by 

policy actors and decision-makerto ensure the mitigation of negative impacts of wastes and 

the adoption/adaptation measures. The response policies address the specific aspects of 

planning and implementation of chosen alternative strategies (Jscobs and Sadler, 1990; 

Soesilo and Wilson, 1995), both as they relate to actual management practices and in such 

ways and manners that are environment-friendly, cost-effective, and socially acceptable. 

Other management considerations include legal mechanisms, financial instruments, and 

economic incentives (Burgs et al., 1988; Chambers, 2003; Costanza and Principe, 1995; 

Reyer et al.,1990; Onibokun et al., 2000; Panayotou, 1990). Other vital responses of 

various economical sectors are;  
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2.4.1Legal Responses  

For the developed world, although there are copious laws dating back more than a century, 

there is no uniform effective enforcement (Garbutt, 1995; Lieberman, 1994); in the 

developing countries, the major problem is also that of enforcing compliance (Ajomo, 

1992; Adewale, 1996; Onibokum et al., 2000). The various stakeholders and actors should 

be involved in designing regulations and guidelines. This is because participation ensures 

and promotes understanding and acceptance, which helps compliance. More cooperation at 

the national and the international levels is also desirable to ensure that international 

agreements are honored. They are frequently not so honored, principally for political 

national interests, including the national economy, as has been the experience with the 

Basel Convention and the Kyoto Protocol.  

 

A recent study of four West African countries (Gambia, Ghana, Nigeria, and Sierra Leone) 

identified conflicts in constitutional provisions in relation to human resource requirements 

and financial resource allocations, compounded by the weak revenue base of local 

(municipal) governments, as a major stumbling block to effective waste management and 

pollution abatement (Onibokum et al., 2000). However, in low-income/ high-density 

residential neighborhoods where waste collection and disposal is problematic, waste 

management has been a failure. Whatever overall policy framework is adopted, and laws 

are enacted, there must, in all cases, be continual processes of legal reforms to provide the 

underpinning for institutional and governance structures. This is to be buttresses with 
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linkage that would promote transparent, participatory, and accountable environment – 

friendly decision-making for ecosystem sustainability.  

 

2.4.2Technological Responses    

A variety of technological responses have developed, some local and some specific to 

particular types of waste. In industrial countries, waste collected services often depend on 

prior household or workplace sorting of domestic waste into organic material, paper and 

cardboard, metal containers, recyclable plastics, and glass containers, placed in separate 

collection bins, to facilitate reprocessing and recycling, subsequent to commercial vehicles 

a global approach, many specific waste management technologies are financially and 

operationally costly and thus not affordable for many developing counties. Additionally, 

most industrial-country technologies transferred to developing countries without expert 

technical and maintenance support result in failure. Examples include packaged wastewater 

treatment facilities for municipalities and industries, heavy-duty waste transportation 

equipment, and large-scale composting plants. 

 

2.4.3Financial and Economic Responses  

To be effective, a waste management system requires a sustainable revenue base to cover 

the capital (site, equipment, and facilities), maintenance, and personnel costs. The major 

problem in this regard involves cost-sharing among the interacting agencies either at the 

national and state levels (as in most developing countries of Africa and Asia). For 
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developing countries in particular waste management may contribute to societal well-being 

through poverty reduction using waste-to-wealth activities (which produce goods and 

services), but what are the social costs in terms of health hazards? Another important issue 

is the waste management service costs and not the social and environmental costs, the 

selected waste management services might be harmful to the environment and human well-

being in the long term. For example, in India, Nigeria, and Thailand, the open dumpsites, 

which produce goods and services through material recovery and recycling, make the 

waste-pickers vulnerable to physical injury, communicable diseases, poisoning, and 

zoonotic infections (Adedipe, 2002). The specific economic instruments used, particularly 

in developing countries, must also recognize the level of poverty in relation to national 

income and distribution and political sensitivity, by way of infusing humanistic responses, 

as Panayotou (1990) has highlighted. As far as is practicable, the burden and cost of 

pollution must be borne by the polluter (NRC, 2000). The financial and economic 

responses would be more effective if we could answer the question “what is the economic 

nature of solid waste?” Solid wastes are consumption driven primarily by economic 

variables, particularly price and incomes, although population size and concentration are 

also important factors (Reyer et al., 1990). If a problem is economic, it means specifically 

that it is characterized by scarcity and governed y choice. It follows than that solid-waste 

management is an important economic problem. Importantly, in our economic system, 

achievement of a cost-effective balance will require careful use of the market and price 

system to achieve waste management objectives. These objectives can be attained cost-
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effectively only by instituting rules that allow maximum flexibility (substitution 

possibilities, to the economist) in consumption and production decisions, subject to the 

constraint that all of the costs are paid   

 

Socio-Cultural Response  

Waste management problems are closely associated with society, its beliefs, and its 

attitudes. The flow of waste form the place of origin to the site of disposal has human 

dimensions besides the application of technology, given the concept of a city or region 

functioning as an anthrop sphere. Effective resource management must be prescribed to 

closely fit particular societal norms and values, since governance is in constant flux and 

operates in an “established milieu” even in epistemic societies, with the ultimate aim of 

exercising power in the management. Human rights and individual liberty, within the limits 

imposed by democratic principles, must also be respected (Nsirimovu, 1995). Knowledge 

and attitudes govern the practices. There is need to motivate change towards more 

environmentally sound attitudes at various levels, for example, home, school, and 

workplace. Education plays a key role. When developing educational programs to motivate 

changes in behavior, it is understand in-depth behavioral aspects (Okpala,1996). 

Obviously, the methodology options will differ with socio-cultural values content of each 

community and nation. Generally, but particularly in developing countries, there are two 

sets of options for educating about waste clearance: formal and informal, these being the 

incorporation of waste management into the curriculum on environment and sustainable 
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development (for the formal) and the establishment of environment and conservation clubs 

(for the informal) (Okpala, 1996). There is need for a shift from a single-purpose focus on 

ecological aspects to a more multifaceted approach that routinely consider social and risk 

analysis, implications, and management. The ultimate aim entails analyzing aggregate 

environmental degradation costs, establishing systems of national resource accounting that 

reflect environmental damages and losses, correcting market price to reflect full costs (and 

benefits), and  offering incentives such as rebates for industries adopting anti-pollution 

measures as well as disincentives such as taxes (Panayoutu, 1990; Reyer et al., 1990). 

 

2.3 Economic benefits of poultry feed production from agricultural waste 

Poultry feeds are usually produced from grains and feeds constitutes 70% of the total cost. 

Increase in population and the increased in the demand for gains both for human 

consumption and animal feed has occasioned a steady increase in the price of grains 

creating a gap between demand and supply of these grains. This gap has provided a 

compelling reason for exploring the usefulness of agricultural waste in the formulation of 

poultry feed. 

 

In the same vein, the increasing accumulation of agricultural waste and its management 

system leading to environmental degradation which adversely affects the ecosystem has 

also created an avenue for the utilization of agricultural waste as a source of raw material 

for the  production of poultry feed leading to the reduction of  ecosystem pollution, thus, 
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improving environmental health. The production of poultry feed using agricultural waste 

has a profound cost reduction implication. Thus, the goal should and not just discarded 

with the preconceived notion of nuisance problems (Sabiiti, 2011). Agricultural wastes can 

be used a s animal feed or raw material for animal feed production and energy production. 

Feed is very important part of animal framing. These poultry feed are categorized into the 

maintenance ratio which is formulated to keep birds in the good health and for the 

production of meat; and the production ratio which are poultry feed that are formulated for 

egg laying strains. However, the nutrient content of animal waste depends on the animal 

species, types of feed and bedding material used. 

 

The conversion of agricultural wastes to poultry feed production in Nigeria is still in its 

infancy stage. Similarly, Nigeria is still grappling to be at par with global technology 

advancement and its effective utilization. However, trial and error method is the most 

popular method of formulating ration for poultry in Nigeria (Oladokun and Johnson, 2012) 
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CHAPTER THREE 

3.0 MATERIALS AND METHODS 

3.1ResearchDesign 

This project was carried out in a confined section of Degema poultry farm to enable us 

administer the end products the birds (chicken) so as to evaluate its nutritional efficacy on 

the birds as well as their growth and production rate 

3.2Samples Collection  

Samples were collected in quantities from dumpsites abattoirs, market places using 20kg 

polypropylene bags and transported to the production sites. 

3.3 Sample Preparation 

In view of the above, severalof approaches and methods have been suggested and adopted 

for waste management vis-à-vis their cost effectiveness. The major crops and waste 

utilized in the Compendium’s technology entries are the following: 
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Table 1: CLASSIFICATION OF AGRICULTURAL WASTES 

CROPS  WASTE  

Coconut  Fronds, husk, shell 

Coffee  Hull, husk, ground 

Corn  Cob, Stover, stalks, leaves 

Cotton  Stalks 

Rice Hulls/husk, straw, stalks 

Sugarcane  Bagasse 

Agricultural Crops Mixed agricultural crops, not limited to crop waste   

Mixed type  Agricultural crops and waste including non-organic 

 Wastes  

              

       

3.4Apparatus  

They include a large cooking pot measuring 3ft width and 2ft height with 30 liters 

capacity, kerosene 75ml, packet of matches, a tripod stand, 30liters of clean water and feed 

meals to  be boiled- mango seed kernel, poultry by-products, cassava root meal, rice bran 

each weighing 5kg. 

3.5 Methodology 
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The tripod stand is placed on the ground such that it will not collapse; the fire wood is then 

inserted in the required quantity with kerosene poured on it. The large pot is than placed on 

the tripod stand. 20litres of water is added into the pot then the meals are added into the 

pot. After which fire is ignited by the use of matches. The pot and its contents is allowed to 

cook for 20 minutes with pot covered. After which the water is sieved out and content 

allowed cooling for 1 hour. 

3.5.1 Drying 

Meals like plantain peels meal, banana peel meal, cassava peel meals, contain toxic factor 

(cyanide) and simple sun drying is adequate to eliminate it before processing. Also mango 

seed kernel, poultry-by-products, cassava root meals, which were boiled, need to be dried 

also to reduce the moisture content.  

A polypropylene measuring 16sqft is spread on an open field under the direct ray of 

sunlight; meals are spread across the polypropylene and allowed for sunlight heating. It 

may take 2-3days of this heating process until the desired texture is obtained.  

3.5.2 Roasting  

Poultry by-products, fish offal’s, blood meals are roasted in order to remove toxins, anti-

nutritive factors, extraction of fatty acids, reduction of moisture content, bacteria and other 

pathogens also to make the end product (diet) more palatable and safeguard the health of 

birds(chickens). 
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A wire net measuring 8 by 8sqft is placed on a made up of 4nos, nine-inche-blocks each 

standing one on another. The roasting pressure resulting from the fire is controlled by 

either addition of more fire wood (where pressure is high). 

The roasting is for 20minutes. 

 

3.5.3 Grinding:  

This is undertaken to form a palatable mixture from the various materials as some of them 

are not palatable if singularly served.  

Quantities of the prepared materials taken with the aid of a motorized machine are grinded 

to form a marsh.  

3.5.4 Silaging 

The mash of the different feed are sampled into lots for easy identification and source of 

feed stuff are used as criteria for labeling. Samples are placed in a 1 gallon container 

excluding air and tightly sealed.  

3.6Nutrients and their sources  

A poultry diet is expected to contain nutrients such as protein fibre, calcium, phosphorous, 

vitamins, fat, minerals as well as metabolizable energy. 

3.6.1 Metabolizable Energy 

Carbohydrate is the major source of energy. Energy is important because it governs feed 

intake. It is the most expensive nutrient in a diet and it is measured as; ME=EC-ER; 

Where;  
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EC = Energy Consumed  

ER = Energy Released (through faeces and urine) 

Its source includes; cassava root meal and sweet potato tuber meal, higher in carbohydrate 

(starch), though the cassava root meal needs detoxification to remove the cyanogenic 

glucosides.  

3.6.2 Protein 

Protein is a major source of amino acid which are the building blocks for body tissues, 

hence growth, and the production of eggs. Protein is not commonly thought of as a source 

of dietary energy but it does result in a significant contribution to energy requirement of 

the birds, and can, if fat and carbohydrate are in short supply, be used by the animal as its 

main source of energy.  

Its source including; groundnutmeal, sunflower meal, palm kernel meal, leaf meals, aquatic 

plant meal, dried fish silage, blood meal and poultry by-product meal etc. 

3.6.3 Minerals 

They are essential constituent in the feed as it is responsible for metabolism. Source 

include dead in egg, shells, oyster shells, snail shell, leaf meal, aquatic plant meal, 

limestone, bone meal, sodium and chloride. 

3.6.4 Vitamins 

These requirements are adequately supplemented via premix, they are supplied as 

synthetics. They include vitamin A, D3, E, K (fat soluble), water soluble, B (riboflavin, 

biotin). 
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They major sources of these vitamins are poultry supply stores. Nevertheless, agricultural 

wastes like, leaf meal, aquatic plant meal, snail shell, oyster shell dead in egg, shells all 

contain some amounts of vitamins needed/required. 

3.7Determination of nutrients in agricultural waste 

3.7.1 Determination of moisture content 

To determine the moisture content of the feed, a metallic dish was washed and dried in an 

oven at 80oC for about 20 minutes. It was then cooled in desiccators and weighed as W1. 

0.5g of the sample was poured into the dish and the weight W2 was noted. It was than dried 

in an oven at 105oC for 24 hours and then transferred to the desiccators to cool and was 

weighed as W3. The loss in weight of the sample during drying is the moisture content. 

Calculation:  

% Moisture = 100 (W2 – W4) – W3) 

                                         W1 

Where; 

W1 = Original weight of the sample  

W2 = Weight of pre-dried sample with the filter bag 

W3 = Weight of dried sample and filter bag after extraction  

W4 = Weight of metallic dish (weighing pan)  
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3.7.2 Crude Protein Determination: 

In determining the crude protein, total nitrogen was first determined using the Kjeldhal 

digestion, and the final result multiplied by b.25 as a conversion factor to obtain the crude 

protein content. 

Reagents:  

Sodium sulfate solution (dissolve 50g NaOH), 100ml distilled water, 4% boric acid 

solution, 0.02 MHCI by mixing two parts of 2% methyl red (alcoholic) solution with one 

part of 0.2% (alcololic) methylene blue solution, conc. H2SO4 

Equipment/Apparatus: 

Kjeldhal digestion kit – Kjeldhal digestion flasks, heater, fume trap, distillation unit 

(pranaswagner still), titration flasks, weighing balance, catalyst tablet indicator.  

Method: 

Weighed 0.05g of prepared sample was transferred on a tissue paper to the Kjeldhal 

digestion flask. Catalyst pore and 2ml of  conc. H2SO4  were added to the flask. Then the 

flask was connected to the fume trap and attached to the pump. Sample was allowed to 

digest for four hours, until a clear solution without black particles was obtained. Then the 

sample was cooled for one hour. Blank digestion was also carried out. Sample was 

dissolved in a minimal amount of ammonia free distilled water and transferred to a semi 

micro Kjeldhal distillation apparatus which has been previously conditioned by passing 

steam for several minutes. Add 8ml of NaOH/Na2SO3solution to the Kjeldhal apparatus. 
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5ml of 4% boric acid solution and 3 drops of indicator were added into the apparatus to 

trap the ammonia librated. Steam was passed through the flask until about 15ml of 

distillate was received. This solution was collected at the titration flask and titrated with 

standard HCl solution. The end point is pink in color. 

Calculation:  

The calculation was done as shown below:  

% of Nitrogen content = cm3 acid x Morality for Standard acid x 0.014 x 100 

Wt of sample (g) 

Therefore, crude protein content (%) is nitrogen content x 6.25.  

3.7.3 Crude fat determination: 

Apparatus:  

1. Analytical balance – capable of weighing 0.1mg. 

2. Oven – capable of maintaining a temperature of 102 + 2 oC. 

3. Extraction instrument capable of extracting at 90 + 2 oC. Reagents used to separate the 

crude-  (XTIO, XT15, XT20, ANKOM Technology) 

4. Filter bags – constructed from chemically inert and heat resistant filter media, capable 

of being heat sealed closed and able to retain 1 micron particles while permitting 

solution penetration (XT4, ANKOM Technology). 

5. Heat sealer – sufficient for sealing the filter bags closed to ensure complete closure 

(1915, ANKOM Technology).  
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6. Desiccators pouch – collapsible sealed pouch with desiccant inside that enables the 

removal of air from around the filter bags (moisture stop weigh, ANKOM Technology).  

7. Marking pen-solvent resistant (F08, ANKOM Technology).  

 

Reagent  

1. Petroleum ether (B.P.35 – 65 oC). Depending on the method used, other solvents such 

as hexanes and ethyl ether may be used. 

Procedures:  

1. A labeled filter was placed on bag on the balance for zero balance.  

2. A 1- 2g sample was weighed into the bag and record the weight (W1).  

3. The filter bags heat sealed, closed within 4mm of the top encapsulated the sample.  

4. It was good practice to include a blank bag periodically, especially when changing  

        solvents, in order measure any effect on the Filter Bag.  

5. If  the sample has an expected value of  >15-25%, place the sample bag in tarred   

       weigh pans (W4) during the oven drying procedure in order to capture fat that may   

       migrate out of bag during heating. 

6. The sample was placed in the drying oven for 3 hours. 

7. The sample was cool dried in desiccant pouch, eight and record weight (W3) 

8. Sample bag was placed into bag holder or carousel and place in extractor. 

9. The extraction time was selected and proceed according to the extraction instruments   

       instruction.  
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10. When the extraction process was completed, the sample was placed sample in the 

oven for 15-20min. 

11. The sample was cooled in desiccant punch and weigh (W3)  

 

Calculation: 

% crude fat = 100(W2 – W3) 

     W1 

Where;  

 W1 = Original weight of sample 

      W2 = Weight of pre-dried sample with the filter bag  

      W3 = Weight of dried sample with the filter  

For samples that fell within the ranges of >15-25%;  

 Crude Fat = ((W2 – W4) – W3) 

             W1  

Where;  

 W4  Weight of the weigh pan 

3.7.4 Crude Fibre Determination: 

Reagents; 

0.255N sulphuric acid (100ml of this solution contains 1.25g of acid). 

0.313N sodium hydroxide solution (100ml of this solution contains 1.25g of sodium 

hydroxide). 
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Procedure / Method 

A2.5g of the sample was transferred into the beaker, 200ml of boiling sulphuric acid added 

and connected with the digestion apparatus. The sample was  boiled for exactly 30mins and 

filtered through filtering cloth and washed with hot water until it was free from acid.  

Residue on the cloth was transferred into the flask with 200ml of boiling sodium hydroxide 

solution. It was immediately connected the flask with the apparatus and boil further 

forexactly 30minutes. The flask was removed and immediately filtered through grouch 

crucible or allodium crucible R- 98. The sample was washed with hot water until it was 

free from alkali and then with 10ml of alcohol. It was dried at 105-110oC in an air oven for 

2-3 hours. It was cooled to room temperature in desiccators and weigh. The process was 

repeated for drying for 30 minutes, cooling and weighing until the difference of two 

successive weighing is less than 1mg. Note, the lowest weigh which was considered as 

weight of crucible and content after incineration. The content was incinerated and the 

crucial in the electric muffle furnace at 600+20oC for about 30 minutes. The sample was 

cooled to room temperature in desiccators and weigh.  

The process was repeated for 30 minutes, cooling and weighing until the difference 

between two successive weighing is less than 1mg. The lowest weigh which shall be 

considered as the weight of crucible and ash after incinerating. The difference between the 

two weighing id the crude fibre. 

Calculation:  

% crude fibre               =           100 (W1 – W2) 
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                         W 

Where;  

 W = The weight sample (g) 

 W1 = Weight of crucible content after drying (g) 

 W2 = Weight of crucible and ash after incinerating (g) 

See diagram for illustration below; 
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Grind sample to pass through 1mm sieve 

Weigh 1 g of sample into crucible 

Add filter aid, anti-foaming agent 
followed by 150ml boiling H2SO4 

Weigh crucible for blank text 

Boil vigorously for 30 mins 

Filter and wash with 3 x 30 ml boiling water 

 Add anti-foaming agent followed by 
150 ml boiling KOH 

Boil vigorously for 30 mins 

Filter and wash with 3 x 30 ml boiling water  

Apply vacuum, wash with 3 x 25ml acetone 

Dry to constant weight at 130oC 

Ash to constant weight at 475.500oC 

Calculate the % crude fibre content 
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Figure 1: Step by step process in the determination of crude fibre.  

 

3.7.5 Determination of Total Ash: 

Apparatus includes;  

Desiccators, Bunsen burner, Crucible, Muffle furnace and Electric Air Oven 

Method: 

For each of the samples a clean crucible was dried in an oven at 100oC for an hour. It was 

transferred to desiccators and allowed to cool. Then weighed as (W1). Exactly 2.0g of the 

sample was weighed into the crucible and noted as W2  the crucible with the sample was 

heated gently on a Bunsen burner in fume cupboard until smoking ceased. It was then 

transferred to muffle furnace and heated at 600oC, until all the carbon has been burnt off 

(within a period of 10 – 48 hours). The furnace was switched off and the crucible was 

taken out and allowed to cool in a desiccators. The weight of the ash and the crucible was 

taken as (W3). 

 

Calculation:  

% Ash Content = 100 (W3 – W1) 

    W 

3.7.6 Determination of Carbohydrate by Difference: 
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The carbohydrate content of the sample is regarded as the nitrogen free extract and this is 

determined by adding up the percentage of moisture ash, protein, fat, fibre and 

subtracting the sum from 100.  
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Table 3.1: Showing the Traditional Nutrient Requirements for Broiler, layer and Chicken Mash 

 

 

 

 

 

 

 

 

 

 

 

(Source: As adapted from Oladokun and A. Johnson (2012). “Feed Formulation Problem in Nigeria Poultry Farms: A 

Mathematical Programming Approach”. American Journal of Science and Industrial Research)

 Protein 

min% 

Fat 

min% 

Fibre 

min % 

Calcium 

min % 

Phosphorus 

Available  

Lysine 

min % 

Methionine 

min % 

ME 

kcal/Kg 

Chicken 

mash 

20.0 3.5 5.0 1.0 0.45 1.0 0.40 2,640 

Grower 

mash 

16.0 3.5 7.5 1.0 0.35 0.80  0.27 2,475 

Layer 

mash 

16.5 3.7 6.5  3.5 0.45 0.70 0.27 2,530 

Broiler 

starter 

23.0 4.0 3.5 1.0 0.45 1.12 0.45 2,860 

Broiler 

finisher 

19.5 3.5 3.5 0.9 0.40 1.10 0.40 3,080 

Broiler 

breeder 

16.5 3.0 5.0 3.0 0.45 0.70 0.30 2420 
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Table 3.2: Cost Implications and Nutrient levels of Common Ingredients used in Poultry Feed Formulation. 

Source: Oladokun and Johnson (2012)  

 

Ingredients  Price 
N/kg 

Energy 
MEkcal/kg 

Crude 
% 
protein 

Ether 
Extract 
% (oil) 

Crude 
fibre % 

Lysine 
% 

Methionine 
% 

Ca % P % 

Maize (yellow) 65 3434 10.0 4.0 2.7 0.25 0.18 0.01 0.09 
Soybean meal 90 2800 45.0 2.0 6.50 2.80 0.59 0.20 0.60 
Fish meal 400 2700 48.3 4.10 7.0 3.60 0.80 0.35 0.70 
Shell grit 30 - - - - - - 38.0 - 
Mineral/vitamin 
premixes 

12000 - - - - - - - - 

Enzymes and 
antibiotics 

3500 - - - - - - -  

Lysine 
Methionine 

400 
1100 

- 95.0 
58.0 

- - 1.0 1.0 - -  
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3.8Feed formulation: 

Feed formulation is the process of quantifying the amounts of feed ingredients that need 

to be put together to form a single uniform mixture (diet) for poultry that supplies all of 

their nutrient requirements. Feed formulation is a central operation in poultry production. 

Typical formulation indicates the amounts of each ingredients that should be included in 

diet, and then provide the concentration of nutrients (composition) in the diet (Oladokun 

and Johnson, 2012). It is therefore essential that formulations are accurate, to ensure a 

large number of flocks are not adversely affected. 

Thus, to ensure the accuracy and optimum combination of agricultural waste based feed 

(AWBF) ingredients that will satisfy the nutritional requirements for the birds, the linear 

programming model is used to derive the amounts of each ingredient that need to be 

included in mixture (diet). It is represented as; Nutrient and energy requirements.  

Bil n       n      n 

∑ χj ≤   ∑aij χj ≤  biu  ∑ χj 

j1             j=1                     j=1 

Where;  

BiL = Minimum dietary requirement (fraction of  N) of nutrient for a bird category.  

j = Index identifying  feed components. 

Χj = Quantity of feed ingredient in feed mix (decision variable). 

Aij = Amount (in fraction of xj) of nutrient i available in feed ingredient j. 

i= Index identifying feed component with j = 1,2,…… Max 
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biu = Maximum dietary requirement (fraction of N) of Nutrient i for bird category.  

Table 3.3 List of Decision Variables  

Xi    Variable description 

X1    Quantity of rice bran 

X2    Quantity of cassava root meal 

X3    Quantity of sweet potato meal   

X4    Quantity of groundnut meal 

X5    Quantity sunflower meals  

X6    Quantity of palm kernel meal 

X7    Quantity of leaf meal 

X8    Quantity of plantain meal 

X9    Quantity of dry fish meal 

X10    Quantity of blood meal 

X11    Quantity of poultry by-product 

X12    Quantity of snail shell 

X13    Quantity of salt 

X14    Quantity of lysine 

X15    Quantity of methionine 

X16     Quantity premix  

X17    Quantity enzyme 

 

The model is summarized as; 

Min =  12x1 + 75x2 +45x3 + 60x4 + 11x5 + 10x7 +20x8 + 

30x9 + 18x10 + 25x11 + 10x12 + 70x13 + 400x14 + 1100x15 + 

980x16 + 2800x17 
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That is  

  17 

∑x1  ≥  1000 for minimum production volume. 

 i=1 

 

Applying the formular, thus;  

It is important to note that the composition using the formular should be used on the age 

of the birds, as birds of different ages require different amounts of nutrients for proper 

growth and production.  

Protein Requirement:  

=  0.12x1 + 0.02x2 + 0.02x3 + 0.45x4 + 0.32x5 +0.18x6 + 0.08x7 + 0.013x8 +0.675x9 +  

            17 

0.805x9 + 0.805x10 +0.35x11≥ 0.165  ∑ x1 

                      i=1 

Fat requirement: 

0.125x1 + 0.030x2 + 0.0009x3 + 0.06x4 + 0.01x5 + 0.06x6 + 0.009x7 + 0.0037x8 +  

          17 
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0.0142x9 + 0.083x10 + 0.09x11≥ 0.037 ∑x1 

            i=1 

Fibre Requirement: 

0.125x1 + 0.02x2 + 0.022x3 + 0.05x4 + 0.02x5 + 0.012x6 + 0.021x7 +  

          17 

0.023x8 + 0.035x9 + 0.02x10 + 0.040x11 ≥ 0.065  ∑ χ1 

          i=1 

Calcium:  

0.0004x1 + 0.0016x2 +0.0012x3 + 0.0020x4 + 0.0032x5 +0.0021x6 + 

            17 

0.0028x7 + 0.03x8 + 0.0010x10 + 0.013x11 + 0.038x12  ≥ 0.035  ∑ χ1 

                i=1  

Phosphorus: 

0.046x1 + 0.027x2 + 0.057x3 + 0.020x4 +0.025x5 + 0.016x6 + 0.020x7 + 

       17  

0.34x8 + 0.070x9 + 0.045x10 + 0.068x11 ≥  0.0045  ∑χ1 

         i=1 

Lysine: 

0.005x1 + 0.0085x2 + 0.0105x3 + 0.016x4 +0.0114x5 + 0.0064x6 + 

         17 
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0.013x7 + 0.0069x8 + 0.051x9 + 0.04x10 + 0.026x11 +  ≥ 0.0070 ∑χ1 

                        i=1 

          

Methionine:  

0.0024x1 +0.0026x2 + 0.0010x3 + 0.0048x4 + 0.0068x5 + 0.0039x6 + 

                                     17 

0.0065x7 + 0.0050x8 + 0.0095x9 + 0.007x10 + 0.0075x11 ≥ 0.0027  ∑χ1 

          i=1 

Metabolizeable Energy: 

2860x1 + 3434x2 + 3220x3 + 2640x4 + 2440x5 + 2175x6 + 2470x7 + 

      17 

2511x8 + 2260x9 + 3300x10 + 2900x11 ≥ 2530  ∑χ1 

            i=1 

 

Palm Kernel Meal (PKM) Restriction: 

  17 

X8< 0.25  ∑χ1   

 i=1 

Salt Level: 

2.5  ≤ x13 ≤ 3.5  
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Premix Restriction: 

 

X16 = 25. 

Enzyme: 

X17  = 0.1 

X1  ≥ 0 for i = 1,2,3, …………………17  

3.9Nutritional parameters 

The most basic factor is the composition of the feed and how closely it meets the 

nutritional requirements of the birds. It is possible to compound poultry feed from various 

ingredients found in the local environment that will satisfy these requirements. 

 

This project is however, based on sourcing an alternative composites from agricultural 

waste with emphasis on efficient conversion into high quality, nutritious feed that will 

result in fast growth, reduced cost and increased profit.   

The proposition of these ingredient with the feed must be comparable and adjusted so that 

the total protein, lipids, carbohydrates, fibres, vitamin and minerals fall within the 

standard expected range. Essentially, feed production and formulation requires a great 

need of patience. 

3.10Feed manufacture method 

Feed manufacturing process has a substantial impact on pellet quality. After the 

composition of various agricultural waste based raw materials, it was then grinded, mixed 
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and thermally conditioned so as to released the natural bounding agent in the diet, 

improve nutrient digestibility and reduce microbial contamination.  

Pellet durability was tested aiming for the Tumbling Can Method 98% pellet after ten 

minutes test period. The objective was to authenticate the raw materials used the 

production process. The formulation is weighed batched and stored according to the age 

of the birds.  
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Table 3.4: Proximate Cost and Nutrient Level of Agricultural Waste Based Feed Ingredient.  

Source: Market survey and Laboratory Analysis 2012 

Ingredient  Price 
N/kg  

Crude 
% 
Protein  

Energy ME 
Kcal/kg 

Ether 
Extract 
%(oil)  

Crude 
Fibre 
% 

Lysine 
% 

Methionine 
% 

Ca % P % 

Price brain  12 12.0 2860 12.50 12.5 0.50 0.24 0.04 0.46 
Cassava root meal 
Sweet potato meal 
 
Groundnut meal 
 
Sunflower meal 
Palm kernel meal  
Leaf meal  
Plantain meal 

75 
45 
 
60 
 
11 
15 
10 
20 

2.0 
2.0 
 
45.0 
 
32 
18.0 
8.0 
1.3 

3434 
3220 
 
26.40 
 
249 
2175 
247 
2511 

0.30 
0.09 
 
6.0 
 
1.0 
6.0 
0.90 
0.37 

2.0 
2.2 
 
5.0 
 
21.0 
12.0 
21.0 
2.3 

0.85 
1.50 
 
1.60 
 
1.14 
0.64 
1.20 
0.69 

0.26 
0.10 
 
0.48 
 
0.68 
0.39 
0.65 
0.50 

0.16 
0.12 
 
0.20 
 
0.32 
0.21 
0.28 
3.0 

0.27 
0.57 
 
0.20 
 
0.25 
0.16 
0.20 
34 

Dry fish 
Silage 
Blood meal  
Poultry by-product  
Snail shell 
Salt  
Lysine 
Methnionine 
Premix 

30 
18 
25 
10 
70 
400 
1100 
980 

67.5 
80.5 
35.0 
- 
- 
95.0 
58.0 
- 

2260 
3300 
2900 
- 
- 
- 
- 
- 

14.2 
8.30 
9.0 
- 
- 
- 
- 
- 

3.5 
2.0 
40.0 
- 
- 
- 
- 
- 

5.10 
4.0 
2.6 
- 
- 
- 
1.0 
- 

0.95 
0.70 
0.75 
- 
- 
- 
- 
1.0 

1.20 
0.10 
1.30 
38.0 
- 
- 
- 
- 

0.70 
0.48 
0.68 
- 
- 
- 
- 
- 
 

Enzymes  2800 - - - - - - - - 
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CHAPTER FOUR 

4.0                                     RESULTS AND DISCUSSION  

4.1Results 

4.1.1Proximate analysis of feed produced with Agricultural Waste in comparison to 

labeled contents of commercial feed obtained from local market  

Table 4.1 Different nutritional compositions of feed.  

Parameters % AWBP Diet Top feed  Amo-Byn  

Energy (Kcal/kg) 2900 2640 2600 

Moisture content 7.5 12.0 11.0 

Crude protein (%) 23.05 16.0 15.0 

Crude fat (%) 7.5 8.0 8.5 

Crude fibre (%) 3.7 10.5 7.0 

Calcium % 3.75 3.0 2.0 

Phosphorous 0.50 0.55 0.40 

Lysine (%) 1.10 1.0 0.70 

Methionine (%) 0.55 0.60 0.40 

 

AW = Agricultural waste  

AWBP = Agricultural waste based feed 
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Table 4.2 Other Determining Parameters  

Parameter     Broiler (%)   Egg Laying Hen (%) 

Carcass     80.69    70.85 

Breast      28.45    26.35 

Legs      28.54    25.68 

Wings     10.17    8.23 

Back       17.05    15.53 

Head + neck     7.48    6.58   

Feet      5.34    3.87  

Abdominal      2.97    2.90  

Egg production    1.5    1.5 
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Table 4.3 Conversion methods from waste to wealth findings  

Technology Conversion Process 
Type 

Biomass Waste Energy or Fuel 
Produced  

Biodiesel 
Production 

Chemical  Rapesees soy beans 
waste vegetable oil 

Biodiesel 

Direct Combustion Thermo chemical Agricultural waste 
mixed waste  

Heat steam 
electricity 

Ethanol production  Biochemical 
(aerobic) 

Sugar or starch 
crops wood waste 
pulp sludge rice and 
corn straw 

Ethanol  

Gasification Thermo chemical Agricultural waste 
mixed waste  

Low or medium- 
Btu producer gas  

Methanol 
Production 

Thermo chemical  Agricultural waste 
mixed waste  

Methanol 

Pyrolysis Thermo chemical  Agricultural waste 
municipal solid 
waste 

Synthetic fuel oil 
(biocrude) charcoal 

 

Table 4.4: Cellulosic Biomass Waste Conversion to Materials 

Conversion Process Biomass Waste  Product 
Bio-reduction Pineapple leaves sugarcane 

residues Wheat straw 
Cotton gin 

Animal feed, industrial 
absorbents and additives for 
beverages  Wheat straw 
polypropylene Pelletized 
feedstock, fertilizer  

Bio-refinery system  Rice husk Silica, Metal Finishing, 
Water Soluble Oil & 
Synthetic Lubricant 

 Sugarcane bagasse Wheat 
straw  

Lumber material Panel 
Boards  

Decortications Abaca Leaves coconut husk 
pina leaves 

Fiber craft, cordage, textile 
and fabrics, pulp, and 
specialty papers, coconut 
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fiber rope and twine, 
brooms and brushes, 
doormats, rugs, mattresses 
and upholstery, often in 
rubberized coir pads elegant 
pina cloth  

Hot Melt Process Kenaf Fibers, Sugarcane 
bagasse  

Paper and packing materials 

Molding Oil palm fruit residues 
Sugarcane bagasse  

Biodegradable packaging 
materials Paper and paper 
wares 

Pulping Kenaf Fibers Soundproofing systems, 
thermal insulators   

Tuxying Abaca leaves Abaca leaf sheath 
Twining Coconut coir Coconut twines 
 

 

4.2 Discussion 

4.2.2 Comparison of nutrient contents 

4.2.2.1 Moisture Contents 

It is observed that the moisture content of the commercial poultry feed (top and Amo-

Byn) is higher in percentage when compared to that of AWBP diet this may be as a result 

of poor storage system on the side of the stockiest which can result to microbial 

contamination.  

On the other hand, the lower moisture content of the AWBP diet is an indication that the 

feed has an improved nutrient and easily digestible and can store for a longertime (longer 

shelf life) 
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4.2.2.2 Crude Protein 

The protein content of AWBP diet is higher compared to other commercial poultry feeds. 

This is because the AW used as raw materials have higher level protein sources. And 

since protein is not stored in the body to any considerable extent, any protein consumed 

above the birds requirement is oxidized for energy. 

4.2.2.3 Crude Fibre: 

 The AWBP diet crude fibre content is low, nonetheless, it still falls within an acceptable 

range. Compared to other commercial poultry feeds, it indicates a high feed value. 

4.2.2.4 Crude Fat 

Though poultry do not have a specific requirement for fat as a source of energy, but the 

quality of that ingredient should be carefully controlled. When compared, AWBP diet fat 

contents is lower than that of the commercial feeds. This is to allow better digestibility by 

young birds, improve palatability of diet, and control dustiness of feed. On the other 

hand, the fat content of the commercial feed (Top and AmoByn Feed) are on a higher 

percentage, this may cause digestion problem in young birds, greasiness of feed and also 

may have an effect on carcass.  

4.2.2.5 Calcium: 

The percentage of calcium in the AWBP diet is higher than that incorporated in the 

commercial feed (Top and AmoByn feed), though they are all within the accepted range. 

This may be as a result of the calcium rich raw materials that were used (snail shell) in 

the feed manufacturing. 
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4.2.2.6 Phosphorus: 

When compared the phosphorus content of poultry both the labeled commercial poultry 

feeds and that of the AWBP feed within acceptable range. However that of the top fed is 

slightly higher in percentage.  

4.2.2.7 Lysine: 

The lysine content of AWBP feed when compared to that of the commercial poultry feeds 

(Top/AmonByn) is slightly higher in percentage value (0.10 – 0.40) though still falls 

within an acceptable range. It is used as a reference point to which rations are set for 

other amino acids.  

4.2.2.8 Methionine: 

The methionine content of AWBP feed is slightly lower (0.05%) when compared to that 

of top feed and (.15%) higher than that in AmoByn feed. Nonetheless, they all fall within 

an acceptable range. 

4.2.3 Experimentation 

The proximate experimental diet formulated was served to 100 birds to ascertain feed 

intake and the nutritional efficacy of the diet on the birds based on their performance. 

4.2.3.1 Determination of performance  

The parameter for measuring the birds performance was based on a calculation of feed 

intake, conversion ratio and birds anatomy and egg production rates. The calculation to 

determine performance was thus: 
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Starter period: 

Weight at 1 day   4.5kg 
Weight at 3 weeks    62.0kg 
Weight gain (21 days)  57.5kg 
Feed at starter    100kg 
Feed at finish    13.75kg 
Feed eaten (0-21days)  86.25kg 
Feed conversion ratio   (0-21days) 1.50 
Finisher period (21-29days) 
Weight at 21 days   62.0kg 
Weight at 49 days    180.0kg  
Weight gain (within the period ) 118.0kg  
Feed at 21 days     300.0kg 
Feed at 49days    5.0kg 
Feed eaten (within the period)  295.0kg 
Feed conversion ratio (21 – 49 days)  2.50 
Whole period – (1- 49days) 
Weight gain     - 175kg 
Feed eaten      - 381.25kg 
Feed conversion (1- 49 days) 
Feed eaten     381.25kg 
Weight gain     175.5 
      2.17 

It is evident that there was an impressive feed intake and conversion resulting to an 

impressive weight gain in the birds. 

Similarly, the anatomy of the birds (43-49days) was determined by slaughtering five 

birds of each replicate in order to determine carcass yield. Carcass yield was determined 

as the weight of the eviscerated carcass in relation to live weight after fasting. In the same 

vein, fat weight were determined and expressed as percentages of eviscerated carcass 

weight.  
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Also there was high level egg output as observed in the egg laying hen (each lays an 

average of 2 eggs in three days). Egg shell color and size were also impressive. The 

excreta were on a moderate rate also, it was not too solid in texture and not too watery 

which signals a high percentage of metabolizable energy digestion.  

Conversion to material  

Table 4.4shows the major conversion technologies for converting biomass waste to 

material and their products. The table illustrates the great potential of waste biomass for 

conversion to a variety of materials. 

 

 

 

Plate 1: Poultry with well fed chickens  
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Plate 2: Poultry with well fed chickens  
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CHAPTER 5 

5.0CONCLUSION AND RECOMMENDATION 

5.1 CONCLUSION 

CONCLUSION 

A key component of efficiently managing such waste in a world dealing with rapidly 

depleting non-renewable resources, is to recycle waste; i.e derive economic and 

environmental benefits of turning waste by-products to create raw materials for 

productive use, such as biomass, ethanol, poultry feed etc. An integrated and efficient 

waste management system would encompass all these waste types to deliver a framework 

to reduce, reuse and recycle or dispose waste through bio-technology methods. This 

assessment covers the general challenge of waste management but concentrates on 

agricultural waste conversion into poultry feed for a sustainable ecosystem. It shows that 

there is a clear need to move away from waste disposal toward wasteprocessing and 

waste recycling (aiming for eventual waste reduction). It identifies the key drivers of 

ecosystem services and the responses thereto for protecting the environment and thereby 

improving human well-being and a sustainable ecosystem. The assessment views the 

issues of waste material reuse and recycling as a positive impact of waste management. 

The assessment draws attention to the importance of some of the defining criteria for 

future waste minimization and waste avoidance programs will include increased 

community participation and social values, education/public enlightenment, improved 

understanding the economic benefits/recovery of waste, focus on life-cycles rather than 
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end-of-pipe solutions, decentralized administration of waste, emphasis on minimizing 

adverse environmental impacts, private sector participation, alignment of investment 

costs and long-term goals. It patterns in the developed world and poverty reduction in the 

developing nations through recycling and resource recovery schemes that would reduce 

unemployment, in line with the millennium goal of reducing poverty by 50% in the year 

2015.  

5.2RECOMMENDATION 

5.2.1HARNESSING THE POTENTIAL: ADDRESSING THE GAPS  

The Nigeria agenda mission statement states that to achieve considerable reduction in the 

volume of  waste generated and introduce environmentally sound management of 

municipal solid wastes in the large urban and industrial cities is to conceptualize a project 

that would promote ecological solid waste management, reduction of greenhouse gases, 

maximum utilization of resources, and promote energy-efficient and environmentally-

sound technologies. 

Waste to wealth conversion is a keenly pursued subject in Nigeria by policy makers and 

industry stakeholders, driven by international and domestic needs with reference to the 

mission statement in the Nigeria Agenda. It has been observed that there exists a 

sufficient policy framework to drive, direct, assist and govern the market for Waste to 

Energy. However, this has not translated into quantifiable outcomes at the level permitted 

and desired by the said policies. In order to harness the potential and expedite large 

adoption, it is critical to reflect on the gaps and the efforts for mitigating the same. 
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Key Drivers of Change in the Ecosystem. 

The major drivers of change in ecosystems services are biophysical, demographic, 

economic, sociopolitical, technological, social, cultural, and religious. The drivers vary 

by levels of socioeconomic development. Those for developing countries include:  

 Demographic change: high population size exacerbated by high growth rate of up 

to 3.5% coupled with rapid urbanization, as in some West African (Onibokun and 

Kumuyi 1999), Latin  American (Onibokun, 1999), and Southeast Asian (Zurbrugg 

2002) countries; 

 Globalization ( adverse effect as raw material producers with minimal value-

added) leading to complex and disadvantaged trade relations with industrial countries;  

 Frequent changes in government, resulting in lack of continuity in commitment to 

waste management and to environmental pollution policy, laws, and guidelines;  

 Lack of focus on the concept of “resource recognition,” that is, treating waste as an 

unused resource;  

 Following a “hard” rather than a “soft” approach, that is, considering waste 

management as a responsibility of municipal bodies than helping community-based 

initiatives and informal mechanisms attain recognition;  

 Lack of funds and staff  to handle the ever-increasing problem of solid waste;  

 Ineffective management policies and instruments;  

 Poor technology for the collection, transfer, disposal, and processing of wastes;  

 Mass illiteracy, occasioning indifference to the environment by not adequately  
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linking waste with deprived human wellbeing;  

 Failure to recognize, support, and integrate informal waste recyclers into  

municipal solid waste systems in African cities;  

 Continued use of old technologies that continue to generate pollutants; and  

 Pervasive, poverty and mismanagement of public funds.   

 

GAP ANALYSIS  

Policy  

There are many stakeholders incentivizing/ influencing the Waste to Energy market in 

Nigeria. Although the central government sets the overall policies, local authorities are 

expected to be involved in implementation as well as formulating supplement policies. 

These local authorities are typically ill-equipped to determine specific technologies that 

are better suited for their areas and the type of waste generated. It is thus important to 

rationalize the approval process and engagement with the government machinery so that 

appropriate inputs guide the process.  

 

Structured data to ascertain feasibility  

A lot of the industries, such as slaughterhouses, poultry farm, etc operate largely as 

unorganized sector. Thus, data on waste generation and characteristics of the solid and 

liquid waste by the processing units is not available and hence feasibility studies are 

difficult, in absence of pilot projects. Structured database of waste generation and the 
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potential it offers would be a helpful tool to attract investments and drive uptake of 

waste to energy projects by companies.  

 

Industry structure  

For small and medium scale enterprise, in certain sectors, the quantumof waste may not 

be sufficient to make waste to energy installations feasible. Cluster formation and 

collective project implementation may be the solution to this problem; groups of 

producers can share investment outlays and benefit from the same.  

 

To ensure effective utilization and conversion of agricultural waste to wealth and 

energy, the following are highly recommended;  

a. A systematic review of current initiatives:collect experiences with existing bio-

energy initiatives (including the modes of operation, technology designs, how they 

are maintained) with the aim of understanding access, costs of operations and 

marketing options; current gaps in the recycling, reuse and resource recovery; and 

best practices.  

 

b. Development of a communication strategy: community education initiatives to 

transform attitudes and shift mindsets to start looking at bio-wastes as a resource; 

develop resource centers and one-stop information hubs; and, ensure adequate 

dissemination of the ideas and related innovations.  
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c. Identify stakeholders:  identify projects that could be scaled-up and scaled out; 

promote sound management skills; outsource for start-up funding; and mainstream 

activities within each of the sectors/ministries/agencies/institutions.  

 

d. Promote training and skills development:  capacity to test for biomethane potential 

(through Waste to Wealth funding). Education and communication are essential 

elements of waste management, particularly to elementary schools (primary 

institutions), high schools (secondary institutions), and colleges (tertiary institutions), 

as well as informal and vocational training.   

 

Extension service, NGOs, the Internet, and distant learning programs contribute 

immensely. Also, vocational training response should be used as a tool for capacity 

building of the waste generators and managers. Along these lines, various 

professionals, particularly in the creative arts, should be involved in programs to 

inculcate “greener behaviour” in communities. In addition, there is a need for a waste 

management information databank.  
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