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ABSTRACT
The study investigate the effects of burn-out on adoption of innovations among small scale farmers in Benue State, Nigeria. The target population of the study was small scale farmers in the agrarian areas of the state.A sample of three hundred and ninety eight small scale farmers was selected using multistage stratified random samplingtechnique. A structured questionnaire developed by the researcher was pilot tested and a Coefficient alpha of 0.71 using Cronbach’s Coefficient formula was obtained. The data collected were analyzed using measures of central tendencies and Spearman’s Ranked Correlation Coefficient (rho). The study established high adoption for activity based innovations among small scale farmers in the study area. Physical, psychological and health based symptoms were also high among small scale farmers in Benue state.There was a significant correlation coefficient between the level of innovation adopted and burn-out. It was therefore, recommended that rural farmers should increase the level of adoption of livestock innovative practices so as to reduce the probability of burn-out among them in this direction.

Keywords: Small scale farmers, Innovations, Adoption, Burn-out 
				
INTRODUCTION	
Agriculture forms the backbone of Benue state in Nigeria, engaging more than 70 per cent of the working population. This has made Benue the major source of food production in Nigeria. The state is popularly called ‘food basket of the nation’. Farm inputs such as fertilizers, improved seeds, insecticides and other foreign methods are being increasingly used. However,the adoption of recent agricultural innovations by small scale farmers is catastrophically affected by burn-out. Hence recent techniques of farming such as green economy are not yet popular in Benue state. Mechanization and plantation agriculture as well as agro-forestry are still at its infancy.
	Burn-out according to Gondo, Yaro and Pev (2018) is the physical, emotional and mental exhaustion brought about by unrelieved farm stress. Chronic stress causes burn-out which is complete physical, emotional and mental exhaustion. Innovation on the other hand refers to wide range and multifaceted social activities that embrace the entire continuum or chain of scientific research and technological development from the most basic laboratory investigations to the marketing of new products (Kughur, Katikpo and Kuza, 2015). Farauta, Yaro  and Pev  (2015) submitted that innovation is an idea, method or object regarded by small scale farmers as new but which is not always the result of recent research. Innovation can also be defined as the successful conversion of new concepts and knowledge into new products, services, or processes that deliver new farmer value in the farm (Lawal, Liman and Lakpene, 2014). Obinne (1991) posit that, agricultural innovation is understood in its broad sense to encompass plant varieties, animal breeds, farm practices, agricultural production, processing tools, specific mental constructs, cultural codes, forms of management and cooperation. Adoption of agricultural innovation is considered as a significant and necessary component in agricultural development activities. The continual adoption of new innovations or ideas will in itself improve the methods of human problem solving and facilitate the development objectives by promoting new innovation or idea which will effectively achieve (Obasi ,Obinne and Ejembi, 1994).Electronic agricultural marketing, strategies for mitigation of climate change in agriculture, Hybrid seeds, organic farming practices, mechanized farm operations, integrated poultry and fish production, integrated crops and livestock production, skip cropping to break lifecycle of insects, artificial insemination, animal feeds containing vitamins, genetic improved broilers, agrochemicals like pesticides, insecticides, herbicides and fertilizers are examples of agricultural innovations disseminated to Benue State small scale farmers.Gyata, Obinne and Age (2013) highlighted series of problems faced by rural farmers and extension workers in the use of internet facilities in Benue State. The problems have severe implications for adoption of innovation among small scale farmers in Benue state.
The process of increasing the efficiency of agricultural production through agricultural modernization depends mainly on the extent to which farmers can adopt improved agricultural technologies into their farming operations (Maikasuwa and Ala, 2013).Small scale farmers in Benue state have witnessed a dramatic change in agriculture with food production soaring due to sustainable Development goals. The Sustainable Development Goals entailed the use of improved technologies; particularly the breeding of high yielding food crop varieties, the expansion of irrigation, mechanization, specialization and the use of chemical fertilizers and pesticides. However, burn-out on adoption of innovation has been a real obstacle to food security in Benue state. 
	Concerns for food security have become widespread the world-over. Many of these have risen as a result of doubts due to burn-out on adoption expressed about the world ability to feed the growing masses of people. Even a cursory look at the massive malnutrition and wide spread starvation in the world indicates the mammoth task the world faces in the future. Many concerns for the present generation also lead to the ability of small scale entrepreneurs to feed Nigeria (Pev and Yaro, 2017). Sustainable agriculture as a practice that meets current and long-term needs for food, fibre, and other related needs of society while maximizing benefits through conservation of resources to maintain other ecosystem services, functions, and long-term human development revolves around efficient adoption of sustainable agricultural innovations.In Benue state a greater proportion of the population lives in rural areas, hence agricultural technologies are potential means of increasing production and subsequently raising incomes of farmers as well as their standard of living (Onyemma, Tokula, Tertsea and Chimela, 2019)
	According to Nahanga and Vera (2014) Food production is a necessary condition in reducing hunger and ensuring food security, especially to the poor rural dwellers that are vulnerable to misfortune. In Benue state traditional method of farming predominates in most localities, resulting from a perennial low input-low output relationship. An attendant low productivity constitutes the hallmark of traditional agriculture as practiced in Nigeria and farming based entirely upon traditional agriculture is inevitably poor (Onyemmaet al, 2019). However, the burn-out of a new idea depends partly upon the farmer’s view of the idea, technology or practice. Some characteristics may spread up the rate of adoption while some practices may retard it.
Ogebe, Abu and Unjigha(2018) stressed that, adoption of Agricultural innovations by small scale farmers is indeed a significant and necessary component in agricultural development activities in Benue state. Burn-out of any improved technology involves the process in which awareness is not created and attitudes are changed. To burn-out a new technology, farmer’s attitudes towards the technology play an important role in determining the level of burn-out. Most psychologists agreed that a person’s behavior is guided by his perception of the world he lives in. In other words, farmer’s behavior is influenced by his/her belief, expectations, aspirations and attitude. Whatever he does is based on what he knows, feels and thinks of the situation. Alternatives are chosen according to his cognition (Ekele, Awai, Amonjenu and Olufemi, 2018).  
	Ashil and Rod (2011) indicated that farmers who burn-out are usually aware of only a vague and inarticulate personal distress for which he/ she has no name. These feelings manifest themselves in a variety of ways, for example, in a reluctance to go to farm, a non-specific dissatisfaction with ones level of practice reflected in feelings that one should be achieving more or handling situation with greater skills and success. Along with this vague feeling of personal dissatisfaction comes a growing fatigue. Perhaps at first the farmer just feels a need for a nap after farm work, but gradually the fatigue becomes more serious, and the personal begging to make change in his behavior and social patterns. Farmers who burn-out frequently feel over stimulated and very sensitive even in their personal environment (Ashil and Rod, 2011). Many continue to exercise the same level of vigilance at home as required in the farm work setting. For example they may be sharply aware of the sound made by their own children and urgently analyze their meaning. These farmers who burn-out continue to have growing doubts about their farming practice. They feel inadequate to and overwhelmed by the farm task that confront them and known that they are becoming rigid in some aspects, which they feel helpless to control. They are less understanding and empathic and sometimes behave in the ways that are not congruent with their self-image. They probably go through this experience alone, assuming that they are weak and somehow unfit for the farm work they have undertaken and suffer a severe fracture of their farming identity (Ashil and Rod, 2011). 
	There may be logical progression of factors contributing to farmers burn-out. Farmers who burn-out probably has high level of communication; a sense of mutual support and team work; strong confidence in farming judgment; positive feelings towards farm work and possesses creative decision- makers. Those factors that lead to burn-out would be the opposite: low levels of communication, sense of isolation and loneliness, low confidence in farming judgment, negative feelings towards farm work and inflexible decision making, they are burn-out farmers (Maslach and Leiter, 2005). 
	The quest for Benue state government to fill the food basket of the nation with agricultural products to feed the growing population of Nigerians and the expanding agro based industries vis a vis sustainability of food security has been a real target of the national agricultural policy in Nigeria. However, Burn-out on adoption of agricultural innovation which is a real consequence of stress arising from intensive emotional involvement at farm poses anunprecedented threat to innovative agricultural practices in Benue state. Gondo, Yaro and Pev (2018) observed that small scale farmers who are not satisfied with recent agricultural innovations encounter burn-out more than those who are satisfied. Therefore, there exist inconsistencies on the existing agricultural extension and communication research in meeting its key objectives in the face of recent innovations. Key among these targets include: promoting self-reliance, resourcefulness, and problem-solving abilities in agriculture; promoting agricultural activities which enhance environmental conservation; and lastly promoting consciousness of health enhancing activities in agricultural production among small scale farmers.There is a gap on research investigations on burn out on adoption of innovation among small scale farmers in Benue state, Nigeria; hence the study.
The main purpose of this study was to determine the effects of burn-out on adoption of innovation among small scale farmers in Benue State, Nigeria. 
Specifically, the study seeks to:
i. Assess the level of adoption of innovation among small scale farmers affected by burn-out in Benue state.
ii. Investigate the symptoms of burn-out on adoption of innovation experienced by small scale farmers in Benue state.
Research Questions
The following research questions guided the study:
i. What is the level of adoption of innovation among small scale farmers affected by burn-out in Benue state?
ii. What are the symptoms of burn-out on adoption of innovation experienced by small scale farmers in Benue state?
Hypotheses
	A null hypothesiswas postulated and tested at 0.05 level of significance.
Ho1:There is no significant relationship between the level of adoption of innovation and level of burn-out.
METHOD AND MATERIALS
	This study was carried out in Benue State, located in North Central Nigeria and is bounded on the West by Kogi and Enugu States and Taraba State to the East, Cross River State to the South and Nasarawa state to the North and shares an international boundary with the Republic of Cameroun on the South East.The ecology of Benue state supports extensive arable crops and livestock production as well as fruits, palm, grains, legumes, roots and tuber production. All the small scale farmers in the state constitute the target population. Three hundred and ninety-eight respondents were selected using multistage stratified random sampling technique. The study adopted public opinion survey which made use of questionnaire for data collection.
	Data was collected from small scale farmers by means of a well-structured interview technique which was developed by the researcher. To be eligible for interview, the small scale farmers must have been actively involved in farming activities in the study area. The questions in the interview schedule were drawn from questionnaire and translated to rural farmers in their various dialects at the point of information and data collection.  
	The research instrument for this study was validated by three experts in the Department of Agricultural Extension and Communication, University of Agriculture Makurdi and pilot-tested in Nasarawa state for content and face validity. The reliability of the instrument was tested using test re-test method. The scores obtained were correlated using Pearson product moment correlation coefficient for scores at the interval level, while the Spearman’s Rank (rho) Correlation was used for scores obtained at the ordinal level. Coefficient value of 0.71 was obtained thus indicating the reliability of the instrument.Measures of central tendencies were used to analyze the research questions while the null hypothesis was tested using Spearman’s Ranked Correlation Analysis.
RESULTS AND DISCUSSION
Research Question One
What is the level of adoption of innovation among small scale farmers affected by burn-out in Benue state?
TABLE 1: Level of Adoption of Innovations among small scale Farmers affected by       Burn-out (n = 398)
	Innovation parameters
	X̄
	SD       Innovation
              Adoption

	Activity based for effective use
Use of herbicides
	
2.56
	
0.607     High

	Use of pesticides
	2.52
	0.613     High

	Use of fertilizers
	2.45
	0.667     High

	Use of insecticides
	2.41
	0.639     High

	Use of mechanized farm operations
	2.15
	0.783     High

	Use of integrated crops and livestock production
Crop innovations
	2.08
	0.659     High

	Use of improved seed varieties
	2.27
	0.715      High

	Use of organic farming
	2.20
	0.707      High

	Use of recommended crop spacing
	2.12
	0.746      High

	Use of crop processing and storage facilities
	2.12
	0.757      High

	Use of plant extract against insects for seed storage 
Use of skip cropping to break lifecycle of insects
Livestock innovations
	2.00
1.97
	0.789      Low              
0.826       Low

	Use of animal feeds  with nutrients for optimal production
	2.04
	0.747      High

	Use of integrated poultry and fish production
	2.03
	0.716      High

	Use of animal feeds containing vitamins
	2.01
	0.777      High

	Use of natural enzymes animal feeds additives
	2.00
	0.708      Low

	Use of genetically improved broilers
	1.98
	0.808      Low

	Use of feeds containing coccidiostat in poultry
	1.96
	0.674      Low

	Use of genetically improved fast growing cockerels
	1.93
	0.763      Low

	Use of genetically improved turkeys
	1.89
	0.787      Low

	Use of artificial insemination
	1.87
	0.815      Low

	Use of probiotic incorporation in animal feeds
	1.85
	0.788      Low


Source:  Analysis of Field SurveyData (2019)

	Data in Table 1 presents the major innovation adoption among the small scale farmers affected by burn-out. Result showed that, the highest innovation adoption recorded under activity based for effective use includes use of herbicides (X=2.56, SD=0.607),   use of pesticides (X̄=2.52, SD=0.613), use of insecticides (X̄=2.41, SD=0.639), use of fertilizers (X̄=2.45, SD=0.667), mechanized farm operation (X̄=2.15, SD=0.783), use of integrated crops and livestock production (X̄=2.08, SD=0.659). 
	The highest innovation adoption recorded under crop innovations includes use of improved seed varieties (X̄=2.27, SD=0.715), practice of organic farming (X̄=2.27,SD=0.707), recommended crop spacing (X̄=2.12, SD=0.746), use of crop processing and storage facilities (X̄=2.12, SD=0.757), use of plant extract against insects for seed storage (X̄=2.00, SD=0.789), use of skip cropping to break lifecycle of insects (X̄=1.97,SD=0.826). This finding is in line with Gyata (2018) when he comparatively assessed Adoption determinants of e− wallet system by rice farmers in Benue and Taraba state.
	The highest innovation adoption recorded under livestock innovations  includes  use of animal feeds with nutrients for optimal production (X̄=2.04,SD=0.747), use of integrated poultry and fish production (X̄=2.03,SD=0.716), use of animal feeds containing vitamins (X̄=2.01,SD=0.777), use of natural enzymes animal feeds additives (X̄=2.00,SD=0.708), use of genetically improved broilers (X̄=1.98,SD=0.808), use of feeds containing coccidiostat in poultry (X̄=1.96,SD=0.674), use of genetically improved fast growing cockerels (X̄=1.93,SD=0.763), use of genetically improved turkeys (X̄=1.89,SD=0.787), use of artificial insemination (X̄=1.87,SD=0.815), use of probiotic incorporation in animal feeds(X̄=1.85,SD=0.788).  This also shows high adoption among rural farmers for all the activity based innovations for effective use and crop innovations which were common and had positive impact among them.
Samahet al. (2010) identified that the relationship between attitude and farming methods is negatively significant. Thus, if rural farmers have unfavorable general and specific attitudes, his or her level of burn-out of new innovation will be higher. Maslach&Leiter (2005) found that rural farmers had negative attitude towards the concept of communal irrigation project, which was indicative of the rural farmer’s higher burn-out level of the project concept. The intention to abandon a particular technology is based on the series of tradeoff between the perceived benefits of the technology to the rural farmer and the complexity of using the technology (Ramayah&Muhamad, 2004).
Research Question Two
What are the symptoms of burn-out on adoption of innovation experienced by small scale farmers in Benue state?
TABLE 2:  Burn-out Symptoms experienced by Rural Farmers (n = 398)
	Burnout Symptoms
	X̄
	SD       Burn-out
            Symptoms         

	Physical based symptoms
Tired most of the time
	2.45
	0.671   High

	Loss of appetite
	2.33
	0.706    High

	Withdrawal from responsibilities
	2.23
	0.707    High

	Procrastination, taking longer time to get things done
	2.29
	0.676    High

	Skip farm work or come in late and leave early
	2.24
	0.695     High

	Decreased communication
	2.15
	0.740    High

	Psychological or mental symptoms
Loss if motivation
	
2.36
	
0.73      High

	Decreased satisfaction and sense of accomplishment
	2.31
	0.711    High

	Detachment, feeling loneliness
	2.23
	0.740    High

	Use of food, drugs or alcohol to cope
	2.18
	0.708    High

	Takes out frustration on others
Health based symptoms
	2.24
	0.695    High

	Reduced immunity
Frequent headache, backache and muscle ache 
	2.37
2.40
	0.707    High
0.684    High                        

	
	
	


Source:  Analysis of Field Survey Data (2019)

	Table 2 shows burn-out symptoms experienced by rural farmers. The highest symptoms recorded under  physical based symptoms  includes tired most of the time (X̄=2.45,SD=0.671), loss of appetite (X̄=2.33,SD=0.706),withdrawal from responsibilities (X̄=2.23,SD=0.707), procrastination taking longer time to get things done (X̄=2.29,SD=0.676), skip farm work or come in late and leave early (X̄=2.24,SD=0.695),decreased communication (X̄=2.15,SD=0.740). 
	The highest psychological or mental symptoms includes sense of failure and self-doubt (X̄=2.32, SD=0.711), detachment feeling loneliness (X̄=2.23,SD=0.740),loss of  motivation (X̄=2.36,SD=0.703), decreased satisfaction and sense of accomplishment (X̄=2.31,SD=0.691), use of food, drugs or alcohol to cope (X̄=2.24,SD=0.715), takes out frustration on others (X̄=2.18,SD=0.708). 
	The highest health based symptoms includes reduced immunity (X̄=2.37, SD=0.707), frequent headache, backache and muscle ache (X̄=2.40, SD=0.684). The values showed that burn-out was high among rural farmers.   This implied that rural farmers were engaged in practices that drained their energy most of the time. If the situation persists, rural farmers would retire from active farming much early. This will have implication for food security, especially the aspects of availability and affordability. On the part of the rural farmers, they may not be able to meet up with the financial needs of their households.
Findings here are in line with Maslach&Leiter (2005) who classified the extent to which burn-out is associated with small scale farmer’s personal factors into physical, psychological and behavioral symptoms.
Hypothesis
Ho1:There is no significant relationship between the level of adoption of innovation and level of burn-out.

Table 3: Relationship between Level of Innovation Adoption and Level of Burn-out
	Correlation Parameters
	Statistics

	Spearman’s Correlation Coefficient (rho)
	-0.303*

	Sig. (2-tailed)
	0.000

	N
	398


*Correlation Coefficient (rho) is significant at the 0.01 level (2-tailed).
Source:Analysis of Field Survey Data (2019)

Table 3 shows the relationship between the level of innovation adoption and level of burn-out. The result showed that Spearman’s Rank Correlation Coefficient (rho) was -0.303. The negative sign implied that increase in the level of innovation adoption was associated with decrease in the level of burn-out. The rho was also statistically significant (P<0.01). Thus, the alternative hypothesis was accepted implying that there was significant relationship between the level of innovation adoption and level of burn-out. In other words, the more innovative practices the rural farmers adopt, the less the level of burn-out they would likely experience.
Conclusion and Recommendations
	The study determined the effects of burn-out on adoption of innovation among small scale farmers in Benue State, Nigeria. Specifically, the study assess the level of adoptions of innovation among small scale farmers affected by burn-out and investigate the symptoms of burn-out on adoption of innovation experienced by small scale farmers in Benue state.The study established high adoption for activity based innovations for effective use of crop innovations among small scale farmers in the study area. Physical, psychological and health based symptoms were also high among small scale farmers in Benue state.There was a significant correlation between level of innovation adopted and burn-out. It was therefore, recommended that rural farmers should increase the level of adoption of livestock innovative practices so as to reduce the probability of burn-out among them in this direction. This would minimize the drudgery in farm work and increase the period of active farm work, leading to increased food production.
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EFFECTS OF DIFFERENT TIME AND LEVEL OF APPLICATION OF ORGANIC MANURE ON THE GROWTH OF COCOYAM (Colocasia esculenta)
Alimi Silifat Faramade.
Department of Biology, Federal College of Education
Yola - Adamawa State.
Abstract
This research study was conducted in the research garden of the Federal Collage of Education, Yola. Adamawa State of Nigeria from August 2015 to September 2016 to find out the effects of different time and level of application of organic manure (cow dung) on the growth of cocoyam during the study. The quantity of 300g, 500g and 700g cow dung manure respectively, were applied a week before and after planting of the cocoyam plant at different levels of manure, which are. The parameters considered were: plant height, leave area, number of leaves and stem diameter. Date collected was subjected to analysis of variance ANOVA and Separated using least significance difference (F-L50) at 5% or 1% significant level. Therefore this study recommended environmental education should be given to farmers on the importance of using cow dung manure at different levels on the growth rate of cocoyam plant and further research should be carried out in this area to explore all possibilities.  
Keywords:	Cocoyam, Cow dung manure, benefits
Introduction 
Cocoyam is a tropical starchy tuberous root crop. There are many varieties of cocoyam but the most common are the soft variety used mainly as soup thickeners and yam-like variety that can be boiled in a short time and eaten with people sauce.  The soft variety is used mainly as a thickener in some Nigeria soup recipes which include: Bitter leaf soup. This is a very traditional soup recipe, native to the eastern part of Nigeria. Ora (Oha) soup the only differences between ora soup and Bitter leaf soup is the type of vegetable used in preparing them, yet the state so different.
Cocoyam flakes porridge:  The cocoyam is cooked cut into thin chips and dried in the sun.  The resulting flakes are later soaked in water and cooked with vegetables.
Ekpang Nkukwo in this recipe, both the corms and the leaves of the cocoyam are used as ingredients.Cocoyam is planted in a bit later in the rainy season, in the month of May and June.  This is because it requires more moisture to germinate.   Harvest for cocoyam begins in late September and ends around January, just before the dry season becomes too hot.
	Cocoyam, like yam can be stored for several month and it will still retain its taste. It is best stored in a cool, dry and well ventilated place. Most times they are stored on raised racks because the bare floor causes can them to rot.
Harder to find them in African food stores outside Nigeria: when buying cocoyam, carry out visual inspection of the corns. Press all parts of the corn to make sure that the cocoyam   is going   bad,   also avoid the ones with bruises or cracks as much as possible. Most bruises   occur   during harvest or transportation and may cause the affected part to go bad.
Cocoyam corns are rich in carbohydrates while the leaves are a good source of vitamin A and C and contain more protein than the corns.In the view of Shiyam et’al (2002) studied growth and corm yield responses of upland cocoyam. Azeez and Madukwe (2010) studied cocoyam production and economic status of farming househulds in Abia state. Oke and Bolarinwa (2012) studied the effect on physiochemical properties and oxalate content of cocoyam. Ogunnniyi, (2008) examined profit efficiency among cocoyam producers in Osun state, Nigeria. Agwunobi et’al (2002) studied on the use of Colocasia esculenta(Taro cocoyam) in the diets of weaned pigs.  


Seedling production 
Cocoyam, a generic term for both Xanthosoma and Colocasia, is a traditional staple root crop in many developing countries in Africa, Asia and pacific.  Despite its nutritional qualities and its importance to the livelihoods of many small holder farmers, this crop has received little attention in research. To tap into it potential. RTB has recently commissioned a study to help develop an action plan aimed at addressing key needs in cocoyam research in west and central Africa.“Cocoyam is not only very important for the livelihood of poor farmers, it also serve as a food security crop for these farmers across many countries in west and central Africa, particularly in Nigeria, Ghana and Cameroon. Says Joseph Onyeka, the author of the study, a senior plant pathologist and the coordinator of Farming  System Research programme (FSRP) and at National Root Cross Research Institute (NRCRI), Umudilea, “Farmers depend on cocoyam as major staple food during critical periods such as conflict, famine and natural disasters”, Onyeka continues, mentioning the recent case of Democratic Republic of Congo in order to migrate food insecurity after many banana plantations were lost to the devastating Xanthosomas with disease (BXW).
In west and Central Africa Cocoyam is often associated with low income and socio-economic status and its production system is largely an informal activity. As a result, cocoyam is usually considered a “poor man, s crop” or a “woman, s crop”, as most producers are female. In Ghana, woman who also dose have a cocoyam farm might as well be qualified as a non-farmer, Onyeka (2007) discovered. Following an old eastern Nigeria tradition, female farmers normally have cocoyam farm that sons –in laws are expected to help with. Woman are the custodian of cocoyam farming in most African countries, thus improving cocoyam production should have a direct impact on the most economically vulnerable group. 
“Cocoyam has better nutritional qualities than other root and tuber crops such as cassava and yam, with higher protein, vitamin and mineral content. A versatile staple, cocoyam can also be used as weaning food, while the leaves can be cooked as vegetable. However, these benefits along with the wide adaptability of the crop and its role in the economy and livelihood of millions of rural poor have been under-estimated   under-reported and therefore, poor appreciated, explained Onyeka. “Those who depend heavily on the crop for survival the most vulnerable groups have neither the resources nor the voice to influence its future.  It is the responsibilities of the scientists and policymakers to changes this situation through strategic intervention”.
	The two important disease that affect cocoyam production in west Africa and Central Africa are (1) Cocoyam Root Rot Disease (CRRD) and Taro leaf Blight (TLB). These varieties impacts move beyond one season of damage because cocoyam, s vegetative mode of propagation supports transmission of diseases from one generation to the next. 
	The recycling of infected planting materials from farmers field lead to reduced yield and build up to diseases. A recent outbreak of ILB has dramatically reduced theproductivity of Colocasiaesculanta spp in the region. ILB and CRRD are of great concern to cocoyam farmers in the region because of their potentials to cause total crop failure, thereby posing a great threat to food security.
	FAO has declared that to, feed an additional 2.3 billion people by 2050, there should be a 70% increase in agriculture production on exiting farm land, Onyeka points out.  This is not the case in western Africa, where increasing cocoyam production is done by farming more land rather than increasing crop yields of cocoyam. 
Benefits
1. It is often grown as an ornamental plant
2. It is also consumed as food in many parts of Africa
3. Nutritional value
Cocoyam is one of the few crops (along with rice) that can be grown under flooded condition, cocoyam is very rich in vitamin B6 and magnesium. The leaves are good source of vitamin A and C and contain more protein than the corms. 
All part of the raw cocoyam plant contain a toxic compound calcium oxalate, which must be destroyed by cooked before consumption. These crystals could be extremely irritating to the throat and mouth lining, causing burning and stinging sensation. 
4. Health  Benefits:  Cocoyam s richness in vitamin B6 and magnesium makes good for controlling high blood pressure and protect the heart.
5. Popular amongst diabetics in Africa, may be due to its content of loose carbohydrates in form of starch rather than sugar.
6. It is one of the finest source dietary fibers: 100g flesh provide 4.g or 11 percent of daily requirement of dietary fiber. Together with slow digesting complex carbohydrates, moderate amounts of fiber in the food help gradual rise in blood sugar levels.
7. Cocoyam leaves as well as yellow-fleshed roots have significant levels of phenolic flavonoid pigment antioxidants such as B-carotenes, and crypotxanthin along with vitamin A. 100g fresh cocoyam leaves provide 4825 IU or 161percent of RDA of vitamin A. Altogether, these compounds are required for maintaining health much membranes, slain and vision consumption of natural foods rich in flavonoids help to protect from lung and oral cavity cancers.
8. It is also contains good levels of the valuable B. Complex groups of vitamins such as pyridoxine. (Vitamin B6), folates, riboflavin, pantothenic acid and thiamine.
9. The corms provide healthy amounts of some important minerals like zinc, magnesium, copper, iron and manganese. In addition the root has very good amounts of potassium is an important component of cell and body fluids that help regulate heart rate and blood pressure.
10.  Regular consumption of cocoyam is good for those who are trying to lose weight because of its low caloric and high fiber content.
11. It is ideal food for cancer prevention, cocoyam has low fat and sodium content, this make it an ideal food for preventing hardening of the arteries, which is usually caused by eating foods that are heavy in cholesterol. Because cocoyam has minimal amount of fat, you can eat several servings of cocoyam and not worry about going unwanted pounds of other risks, which are associated with fatty foods such as heart kidney diseases.
Materials and Methods
Experimental Site
	This research work was conducted during the 2015 cropping is of the biology garden of the federal collage of education Yola. Yola is located at the 914◦ N longitude and 1225◦ E to 1229◦ E latitude and 225m above sea level. The biological garden is predominantly sandy loam soil.
Experimental materials and Equipment 
Cocoyam seedling were bought from Yola market between the month of August and  September, 2015.
	Materials 
1. Hoe: Used for clearing of the land and making ridges for planting the cocoyam 
2. Tape: Used for measuring the size of the plots
3. Rake: Used for gathering the weeds cultivated on the soil after weeding.
4. Rope: Used for making a straight line 
5. Watering can: Used for watering the plants.
6. Ruler: Used for measuring the width and length of the leaves 
7. Bean balance: Used for measuring the quantity of cowdung applied before and after planting.
8. Vernier caliper: Used for measuring the stem diameter of the plants.
Experimental design 
	The experiment was laid in a 90 x 50m split plot designed. The replication of the plot size was 2.5m x 2.1m with 1m between plots. There were a total of 3 plot in each replication that comprises of a before and after planting manure application. Planting was done on 25th August, 2015 which was a week after application of manure on the before and after plot at the spacing of 0.5m x0.4m at 5.0cm planting depth. One seed was placed per hole. Manure formulated was also applied 1 week after planting at the rate of 700g, 500g and 300g respectively.
Data collection
	The data collected are:
· The height of the cocoyam plant
· The number of leaves produced by cocoyam plant
· The leaves area of the cocoyam plant
· The stem diameter of the cocoyam plant.
Data Analysis
	The data collected was subjected to analysis of variance ANOVA and separated using least significant difference (FL50) at 5 percent or 1percent significance level.	
RESULT ANALYSIS
Plant Height at Week 1, 2, 3, Before And Aftrer Planting
	Table 1: Analysis of Variance for plant Height at Week 1 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	26.71
	13.355
	4.7316
	19.00

	Main-plot treatment (A-1)
	1
	0.1577
	0.1577
	0.0558
	18.51

	Error (a)(r-1)(A-1)
	2
	5.645
	2.8225
	
	

	Sub-plot treatment (B-1)
	2
	11.112
	5.556
	0.54444.
	4.46

	Interaction AXB  
	2
	1.723
	0.8615
	0.0844
	4.46

	Error (b) 
(r-1) (b-1)
	8
	81.6123
	10.206
	
	


	Total (rab-1)
	17
	126.96
	
	
	



Table 2: Analysis of Variance for plat Height at Week 2 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	37.1
	18.55
	2.71
	19.00

	Main- plot treatment (A-1)
	1
	1390.52
	1390.52
	2.04
	18.51

	Error (a)(r-1)(A-1)
	2
	1369.16
	684.58
	
	

	Sub- plot treatment (B-1)
	2
	6820.74
	310.37
	1.42
	4.46

	Interaction AXB
	2
	8126.69
	4063.35
	1.86
	4.46

	Error (b)
(r-1) (b-1)
	8
	17524.45
	2190.56
	
	

	Total (rab-1)
	17
	219.79
	
	
	






Table 3: Analysis of Variance for plant height at Week 3 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	45.48
	22.74
	6.767
	19.00

	Main–plot (A) Treatment (A-1)
	1
	5.78
	5.78
	1.720
	18.51

	Error (a)(r-1)(A-)
	2
	6720.92
	3360.46
	
	

	Sub–plot (B)Treatment (B-1)
	2
	272.23
	136.115
	1.614
	4.46

	Interaction (AXB)
	2
	29.41
	14.735
	1.747
	4.46

	Error (b) (r-1) (b-1)
	8
	6748.66
	843.583
	
	

	Total (rab-1)
	17
	280.38
	
	
	



Table 4: Mean Value of effect of cow dung manure on plat height at Week 1 before and after application of cow dung manure.
	Levels
	Before
	After 
	Average 

	L1
	6.6
	8.2
	7.4

	L2
	8
	6.9
	7.45

	L3
	6.3
	5.2
	5.75

	Average
	6.96
	6.76
	


Main - plot (A) = 1.135, Sub - plot (B) = 1.283,  Interaction A and B = 2.566
Table 5: Mean value of effect of cow dung manure on plant height at Week 2 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	8.77
	11.5
	10.14

	L2
	12.13
	10.23
	11.18

	L3
	6.9
	6.4
	6.65

	Average
	9.27
	9.38
	


Main - plot (A) = 17.67, Sub - plot (B) = 25.48, Interaction A and B = 50.96



Table 6: Mean Value of effect of cow dung manure on plant height at Week 3 before and after application of cow dung manure. 
	Levels
	Before 
	After
	Average

	L1
	10.77
	12.74
	11.76

	L2
	17.1
	13.1
	15.1

	L3
	9.14
	9
	9.07

	Average
	12.34
	11.62
	


Main - plot (A) = 39.16, Sub - plot = 15.81, Interaction A and B = 31.62
From the ANOVA table 1,2 and 3 the result shows that there was no significant different between the main-plot (A), sub-plot (B) and the interaction at 5 percent level of significance on the plant height of cocoyam. However when subjected to mean separation using least significance different in the sub-plot(B) and interaction of table 4 but no significance different in table 5 and 6.
NUMBER OF LEAVES AT WEEK 1, 2 AND 3 
Table 7: Analysis of Variance for number of leaves at week 1 before and after application of cow dung manure.
	Source of variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	1086.85
	543.42
	1653.2
	19.00

	Main-plot(A) Treatment(A-1)
	1
	0.0351
	0.051
	0.1067
	18.51

	Error (a)(r-1)(A-1)`
	2
	0.6573
	0.3287
	
	

	Sub-plot(B) Treatment(B-1)
	2
	2.8306
	1.4153
	0.0105
	4.46

	Interaction(AXB)
	2
	1.524
	0.762
	0.00562
	4.46

	Error(b) (r-1)(b-1)
	
	1083.19
	135.399
	
	

	Total (rab-1)
	17
	8.684
	
	
	



Table 8: Analysis of Variance for number of leaves at week 2 before and after application of cow dung manure.
	Source of variation 
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	180.88
	90.44
	1.01
	19.00

	Main-plot (A) Treatment (A-1)
	1
	1607.30
	1607.30
	1.80
	18.51

	Error (a)(r-1)(A-1)
	2
	1787.30
	893.85
	
	

	Sub-plot(B) Treatment(B-1)
	2
	117157.3
	58578.65
	5.59
	4.46

	Interaction(AXB)
	2
	118758.67
	5937.34
	5.67
	4.46

	Error (b) (r-1) (b-1)
	8
	83823.08
	10477.89
	
	

	Total (rab-1)
	17
	369.09
	
	
	



Table 9: Analysis of Variance for number of leaves at week 3, before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	621.988
	310.994
	1.000
	19.00

	Main-plot(A) Treatment (A-1)
	1
	2.44
	2.44
	7.848
	18.51

	Error (a)(r-1)(A-1)
	2
	621.77
	310.885
	
	

	Sub-plot(B) Treatment(B-1)
	2
	28.572
	14.286
	6.629
	4.46

	Interaction (AXB)
	2
	613.292
	306.646
	1.423
	4.46

	Error (b)(r-1)(b-1)
	8
	1723.854
	215.49
	
	

	Total (rab-1)
	17
	1164.208
	
	
	



Table 10: Mean value of effect of cow dung manure on number of leaves at week 1 before and after application of cow dung manure.
	Levels
	Before 
	After 
	average

	L1
	2.3
	2.86
	2.58

	L2
	3.66
	2.93
	3.29

	L3
	2.13
	2.6
	2.37

	Average
	2.69
	2.79
	


Main-plot (A) = 0.387, Sub-plot (B) = 6.33, Interaction AXB = 12.67
Table 11: Mean Value of effect of cow dung manure on number of leaves at week 2 before and after application of cow dung manure.
	Levels
	Before 
	After 
	average

	L1
	2.87
	3.2
	3.04

	L2
	4.14
	3.67
	3.91

	L3
	2.55
	2.6
	2.58

	Average
	3.19
	3.16
	


Main-plot (A) = 20.20, Sub-plot (B) = 55.73, Interaction A x B = 111.14


Table 12: Mean Value of effect of cow dung manure on number of leaves at week 3 before and after application of cow dung manure.
	Levels
	Before
	After
	average

	L1
	3.34
	3.24
	3.29

	L2
	4.37
	15.07
	9.72

	L3
	3.4
	4.27
	3.84

	Average
	3.71
	7.53
	


Main-plot (A) = 11.91, Sub-plot (B) = 7.99, Interaction AXB = 15.98
From the ANOVA table 1, 2 and 3 the result shows that there was significance different in the sub-plot and interaction of table 2 and also there was significance different in the sub plot of table 3 but not significance different in table 1 of the plant number of leaves. However, when subjected to mean separation using   least significance different at 5 percent significance level there was significant different at Table 4 main plot but no significance different in Tables 5 and 6.
Stem Diameter at Week 1, 2 and 3 before and after planting 
Table 13: Analysis of Variance for stem diameter at week 1 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB5%

	Replication (r-1)
	2
	0.424
	0.0212
	1.7741
	19.00

	Main-plot (A) Treatment (A-1)
	1
	0.0274
	0.0274
	2.2929
	18.51

	Error (a)(r-1)(A-1)
	2
	0.239
	0.01195
	
	

	Sub-plot (B) Treatment (B-1)
	2
	0.1613
	0.08065
	2.2353
	4.46

	Interaction (AXB)
	2
	0.045
	0.0225
	2.2353
	4.46

	Error (b)
(r-1)(b-1)
	8
	0.2886
	0.03608
	
	


	Total (rab-1)
	17
	0.5886
	
	
	



Table 14: Analysis of Variance for stem diameter at week 2 before and after application of cow dung manure.
	Source of Variation 
	DF
	SS
	MS
	FCAL
	FTAB5%

	Replication (r-1)
	2
	63.89
	31.9745
	4.499
	19.00

	Main-plot(A) Treatment (A-1)
	1
	26.24
	26.24
	3.695
	18.51

	Error (a)(r-1)(A-1)
	2
	140.203
	7.1015
	
	

	Sub-plot (B)
Treatment (B-1)
	2
	84.525
	42.2625
	7.094
	4.46

	Interaction  (AXB)
	2
	170.422
	85.211
	1.431
	4.46

	Error (b)
(r-1)(b-1)
	8
	476.6
	59.575
	
	

	Total (rab-1)
	17 
	8.68
	
	
	



Table15: Analysis of stem diameter at week 3 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS 
	FCAL
	FTAB

	Replication (r-1)
	2
	0.3048
	0.1524
	0.2942
	19.00

	Main-plot (A)
Treatment (A-1)
	1
	0.2803
	0.2803
	0.5411
	18.51

	Error (a)(r-1)(A-1)
	2
	1.036
	0.518
	
	

	Sub-plot (B)
Treatment (B-1)
	2
	0.7426
	0.3713
	0.3210
	4.46

	Interaction (AXB) 
	2
	0.128
	0.064
	0.2214
	4.46

	Error (b)
(r-1)(b-1)
	8
	2.3128
	0.2891
	
	

	Total (rab-1)
	17
	4.8045
	
	
	


Table 17: Mean Value of effect of cow dung manure on stem diameter at week 1 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	0.64
	0.7
	0.67

	L2
	0.8
	0.6
	0.7

	L3
	0.46
	0.54
	0.5

	Average
	0.63
	1.84
	


Main-plot (A) = 0.073, Sub-plot (B) = 0.073, Interaction A and B = 0.2068
Table 18: Mean Value of effect of cow dung manure on stem diameter at week 2 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	0.165
	0.198
	0.1815

	L2
	0.88
	0.167
	0.5235

	L3
	0.5
	3.59
	2.045

	Average
	0.515
	1.32
	


Main-plot (A) = 1.80, Sub-plot (B) = 4.20, Interaction A and B = 8.40


Table 19: Mean value of effect of cow dung manure on stem diameter at week 3 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	1.40
	0.92
	1.16

	L2
	1.11
	0.97
	1.04

	L3
	0.76
	0.59
	0.68

	Average
	1.09
	0.83
	


Main-plot A = 0.486, Sub-plot B = 0.24, Interaction A and B = 0.43
From the ANOVA table 1, 2and 3 of stem Diameter. The result shows that there was high significance different in table 2 sub-plot (B) treatment at 5 percent level of significance but no significance different in table 1 and 3. However, when subjected to mean separation using least significance different at the main plot, sub-plot and interaction in table 4. There was also high significance difference in the sub-plot and interaction of table 6 but on significance difference in table 5. 
LEAVES AREA AT WEEK 1, 2 AND 3 BEFORE AND AFTER PLANTING 
Table 20: Analysis of variance for leave area at week 1 before and after application of cow dung manure.
	Source of variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	3012.97
	1506.49
	21.169
	19.00

	Main-plot (A)
Treatment (A-1)
	1
	78.337
	78.337
	1.1007
	18.51

	Error (a)(r-1)(A-1)
	2
	142.327
	71.164
	
	

	Sub-plot (B) 
Treatment (B-1)
	2
	1131.26
	565.63
	0.8944
	4.46

	Interaction (AXB)
	2
	1218.13
	609.065
	0.9631
	4.46

	Error (b)
(r-1) (b-1)
	8
	5059.14
	632.393
	
	

	Total (rab-1)
	17
	10642.16
	
	
	







Table 21: Analysis of variation for leaves area at week 3 before and after application of cow dung manure.
	Source of variation 
	DF
	SS
	MS
	FCAL
	FTAB5%

	Replication (r-1)
	2
	18112.605
	18112.605
	2.084
	19.00

	Main-plot (A)
Treatment (A-1)
	1
	4964.79
	4964.79
	5.712
	18.51

	Error (a)(r-1)(A-1)
	2
	17383.825
	8691.92
	
	

	Sub-plot(B)
Treatment (B-1)
	2
	43728.245
	218930.59
	3.665
	4.46

	Interaction (AXB)
	2
	437861.17
	218930.59
	3.670
	4.46

	Error (b)
(r-1)(b-1)
	8
	477290.6
	59661.33
	
	

	Total (rab-1)
	17
	448.87
	
	
	



Table 22: Analysis of variance for leaves area at week 3 before and after application of cow dung manure.
	Source of variation 
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	7739.69
	3869.85
	2.34456
	19.00

	Main-plot (A)
Treatment (A-1)
	1
	5674.21
	5674.21
	3.4377
	18.51

	Error (a)(r-1)(A-1)
	2
	3301.12
	1650.56
	
	

	Sub-plot (B)
Treatment (B-1)
	2
	6629.56
	3314.78
	1.8320
	4.46

	Interaction (AXB)
	2
	707.78
	353.89
	0.1955
	4.46

	Error (b)
(r-1)(b-1)
	8
	14474.89
	1809.36
	
	

	Total (rab-1)
	17
	38527.225
	
	
	







Table 23: Mean Value of effect of cow dung manure on leaves area at week 1 before and after application of cow dung manure.
	Levels
	Before
	After
	Average 

	L1
	25.15
	47.68
	36.42

	L2
	47.73
	30.34
	39.04

	L3
	17.38
	24.74
	21.06

	Average
	30.08
	34.25
	


Main-plot A = 5.69, Sub-plot B = 12.94, Interaction A and B = 25.89
Table 24: Mean value of effect of cow dung manure on leaves area at week 2 before and after application of cow dung manure.
	Levels
	 Before 
	After
	Average

	L1
	33.1
	87.92
	60.51

	L2
	65.64
	49.09
	57.37

	L3
	29.05
	37.18
	33.12

	Average
	42.510
	58.03
	


Main-plot A = 62.99, Sub-plot B = 132.99, Interaction A and B = 265.98
Table 25: Mean value of effect of cow dung manure on leaves area week 3 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	42.3
	102.87
	72.59

	L2
	77.97
	64.17
	71.07

	L3
	33.75
	52.62
	43.69

	Average
	51.34
	73.55
	


Main-plot A = 27.45, Sub-plot B = 31.34, Interaction A and B = 62.69
From the ANOVA table 1, 2 and 3 of leaves area, the result shows that there was no significance difference between the treatments using least significance difference at 5 percent significance in the sub-plot treatment and the interaction of table 4 but no significance difference in table 5 and 6.
Discussion
	From the result analysis, cow dung applied to cocoyam plant shows no significance difference from the ANOVA table 1,2 and 3 of plant height but however when subjected least significance difference, it shows high significance difference between the sub- plot treatment and interaction of table 4 but no significance difference in table 5 and 6. And also the result analysis from the ANOVA table 1, 2 and 3 of number of leaves show that there was significance difference in the interaction and sub- plot of table 2 and 3. But however, when subjected to least significance difference at 5 percent significance level there was significance at table 4 main plot. ANOVA of table 1,2 and 3 of stem diameter also shows high significance difference in table 2 sub- plot treatment and also when subjected to mean separation using least significance difference shows that there was significance difference at table 4 and 6. The ANOVA table 1, 2 and 3 of leave area shows on significance difference but when subjected to mean separation using least significance difference in table 4sub- plot. Shyam et al (2007) also on the growth and corn yield responses of upland cocoyam.                       
Summary and Conclusion  	
In summary, the application of cow dung, manure at 500g and 300g a week before planting showed effective performance on growth rate of cocoyam plant than the application of cow dung manure a week after planting. Because of insufficient nutrient in the soil to the cocoyam plant (what did you intent to write here?). Base on the findings of this study, the following conclusion can be drawn, regarding the effects of cow dung manure on the growth rate cocoyam plant. Cocoyam plant practices were developed to fit in the social- economic condition of the farmers.
Recommendation 
	Following the result of this study, it will suffice to make the following
recommendation:
1. Cow dung manure should be applied at 300g and 500g to the soil before planting the cocoyam plant.
2. Environmental education should be given to farmers on the importance of using cow dung manure at different levels on the growth rate of cocoyam plant.
3. Further research should be carried out in this area to explore all possibilities.
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Abstract
Many attempts have been made to characterize the Igbo society of Nigeria. The socio-cultural aspect of Igbo society, can address the curiosity of whoever desires to inquire more about what makes the Igbos unique. Worthy of emulation is the communication system of the Igbo society which harbors a lot of universal potentials in advertising, public relations and journalism which this paper exposes. This paper makes a case for the utilization of Igbo traditional system of communication in the development process. The paper underscores the usefulness of traditional systems of communication by noting that they are instrumental in the mobilization of people at the grass root level for community development and national consciousness, the enlightenment of people in cultural, political, health and other programmes leading towards self-actualization.
Keywords…Folklore,Extramundane Communication,Provers
Introduction
Communication is a pre-requisite for successful adaption of individuals into a new environment. Ethnic communities help to allow strangers to receive some of the comforts of their previous culture and serve to facilitate adoption. After the initial phase ethnic social communication allows individuals to maintain connectedness to their original culture. Some cultures make it easier to assimilate than others, and the host environment has a direct impact on the nature of an individual’s integration. An individual can better themselves to enter a new environment, both physically and emotionally, which will have a positive effect on their ability to transition. This takes into account the mental, emotional and motivational readiness to deal with the new environment, including understanding the new language and culture.
The aim of this paper is to demonstrate that there are things that are universal in communication system of Igbo ethnic nationality that can be used in advertising, public relations and journalism. In different cultures a typical oral tradition exist. 
Literary communication- any message delivered in a literary way. Media communication- any message delivered by medium. In all nations we find more or less these main ways of communication. The basic definition of communication is that communication is the transfer process of any data from one entity to another. In the different communication areas in the world, there are changes of communication historically, which are parts of the cultural development. So a certain local area can have development from an oral tradition which contains the archaic communication; the oral tradition.
A communication situation is given at all times and everywhere people have to communicate. Actions of communication always involve the relationship between a communication entity, one being the receiver of the information and the data for the communication exchanges between two entities. Cultures and their communication are sexchanging, and within that exchange the way of speeches and other ways of communication are exchanged. Meanings and forms of communication do change depending on the conditions of an area. Different cultures have different communication conditions, methods and aims; the term globalization represents the idea of a process involving economic, political, cultural and technological aspects of worldwide developments and means of exchange of communication methods. In other words this is a means of harnessing the universal processes of different communication methods. There is a wide range of information on the cultural influences in communication. These differences include differences in linguistics, attitude towards authority and social structures for issue like respect and culture specific rules of interpersonal relations. People communicate for different purposes to persuade, gain information, interact, share views, attitudes, beliefs and values. They also communicate to gain knowledge, to enlighten themselves and enlighten others.
Public relations practice is the art and social science of analyzing trends, predicting their consequences, counseling organization leaders/and implementing planned programme of action which will serve both the organizations and public interest. Igbo communication system over time has public relations potentials. All elements of Igbo communication system can be encompassed for a good marketing mix in addition to other more innovative tactics. Government programmes and press release and community relations can be covered by Igbo system of communication for grassroot understanding and interest. There is need for global solidarity on the commonalities which can be driven by Igbo system of communication over time. The strategic role of the mass media in public relations campaigns cannot be overemphasized. Mass media are tools, when properly used there could be change in the attitudes of the target audience and the stakeholder. Every organization is to be society’s friend, vice-versa. None of them can succeed without the other. Therefore, a healthy relationship should exist between the two. This can only be achieved by the organization by implementing and maintaining a sound public relations policy and programme. This potentials in Igbo communication system is what this paper is bent on expressing.
Statement of Problem
The Nigerian nation is an inheritance from British colonial conquest and it worked quite well for as long as the imperial administration was at the helm of affairs. Since independence, Nigeria began to encounter one crisis after the other as its citizens grabbed the challenges of building a modern nation state out of an artificial creation of British imperialism. Is there any universally acceptable model in Igbo ethno communication that can be adapted in nation building through advertising, public relations and journalism?
Objective of the Study
The salient universal values of Igbo traditional communication system till modern era is to be unravel through their values in advertising, public relations and journalism.
Research Questions
i) What are the universal features of Igbo traditional system of communication in modern Nigerian development?
ii) Has communication system of Igbo society any social-cultural, political, economic and technical impacts?
iii) Method of Study
Historical method is employed in this study. The sources of data in the study are articles, publications, interviews and other written materials
The intrinsic value of Oramedia for Development
A communication situation is given all time and everywhere people have to communicate. Rhetoric is a feature seen in every language; speech making is a very big tool in communication. Rhetoric has the ability to move men to action, rhetorical communication demonstrates that in every culture more or less the same basic communication developments do exist. Communication system is a shared model of information exchanges used and applied by a group of persons in historical time in an area with certain methods. People in all cultures seek to persuade people to action in one way or the other.
The early Greeks and Romans relied on rhetoric as the art by which the orator could get the business of the world done and at the same time carve out handsome and lucrative positions for himself in the state. Solomon O. (1987, P.25) A proverb is a tool used in public speaking in Igbo land. Proverbs are used mostly among elderly persons in the village, and that is a restrictive form of communication because only people who share a common framework of reference can decode the messages in proverbs. Proverbs are tied to culture and exist in many other cultures. There are different types of proverbs and for who they are meant to address their issue. There are those that address male issues, female issues, or both. Others are children’s, youth’s and the mature or elderly people’s issues in the communities.
Proverbs serve rhetoric purpose in Igbo land. In every communication system as illustrated by Malcolm O. (2001) misunderstanding, identification, constructions are series of tents that reinforce one very powerful idea. Things don’t mean only what people do. Meanings are in people not in the world. Example, a stick is just a piece of wood, until somebody calls it a cane and uses it for the help in walking, calls it a club and beats a neighbor senseless with it or calls it a fishing pole tied a string to its end and uses it to land a bass in a farmer’s pond. Language and social relations, relates to how objects in the world are comprehended and used.
There are other form of communications in Igbo land that are expressed through the use of stories, parables, fables and myths. For many non-literate people the wisdom of the people is embedded in proverbs, myths, dreams and vision. Today there are many literate people that are ignorant of the use and meanings of symbolic communications. Metaphorical, imagistic, exhortative and story like language are also expressed through proverbs, myths, parables and fables. There is also the anecdote, a brief traditional incident concerning a laughable action, folklore, riddles and proverbs. They are found in varying degrees and expressed in many ways, not only in Igbo land but in other societies. They are expressed in poetic diction, rhythm and parallelism and concerned with moral instructions. These forms of communication skills demand a certain amount of thinking and reflection in order to penetrate their meanings. Therefore, these basic skills are handed on in Igbo society within the context of religious media. They play an important role in traditional African societies in the process by which the young are initiated to life. What needs to be done is to identify their universal values and reinterpret them in the light of modern information and communication technology.
The Masks, Ikoro, Ekpe and display of masquerades, proverbs and myths are the various media technologies present in Igbo society. The audience interacts with them in different ways to decode meanings. Modernization has changed the way people interact with these traditional communication media. The interest is now more on internet and television than the ones emanating from African source. Western education has replaced traditional socialization process which inculcated salient values.
A parable is “a short story that teaches a moral or spiritual lesson, especially one of those told by Jesus as recorded in the Bible” (Hornby,2000). The purpose of a parable is to strengthen people’s spiritual understanding by presenting what we believe in the language of what we know to confirm both our beliefs and knowledge. A proverb is a short statement of wisdom or advice that has been passed from generation to generation. It is a recognized channel of communication amongst Africans. It carries a distinct meaning depending on the context that it is used. In Africa, it is generally regarded as a powerful tool for correction or advice instead of the use of whips. It is used as a means of correcting someone or people; and a tool for advice, especially during ceremonies such as marriages, burials and so on.
Although proverbs and parables may appear a little different, but they have the universal function of advising and correcting people. Proverbs are usually short witty sayings widely used to teach practical precepts expressing basic truth, give advice or say something that is generally true while parables are narratives that teach moral or spiritual lessons. Both proverbs and parables as seen in Igbo communication system and some western communication system are cultural based. Proverbs are subject to cultural interpretation while parables have a central theme that transcends diverse cultures. Proverbs in most cases are brief sentence; parables are in form of short stories.
Folkmedia is used to transmit information from one generation to another in ritualized fashion. Folk media, which comprises of a broad range of forms, is used primarily for entertainment,  it is also used to promote education, values, cultural identity and continuity. This is a universal communication function that can be harnessed from Igbo communication system.
Folklore in Nigeria touches every aspect of life. They are stories of war great men and events, religious happenings, natural phenomena such as drought famine and mysteries. Folklores are stories that generally teach lessons about human traits. These stories are basically meant for entertainment but they are more importantly, a part of education as the didactic morals implied by them are inculcated as wisdom and discipline. Folklores are actually part of mythology and explain certain supernatural events and facts in life. Folklores are vehicles for transmitting cultural information. Folklore is also used as a vehicle for instruction, socialization, and education. It can be used to promote development and acceptable behavior in society.
Normally, communication is classified into intrapersonal, interpersonal and mass communication. However, in Igbo communication system there is extra-mundane communication which involves divination, ancestral worship, festival, dreams and telepathy.
Akpabio (2003) puts it “supernatural communication” which involves supernatural beings, spirits, gods, the supreme God – or when they involve processes, elements or abilities that are superhuman as in witchcraft and reincarnation etc”. We can sum it up here that divination and ancestral worship are channels of communication in Africa. There are both cultural and religious ceremonies from different parts of Nigeria, indicting activities meant to communicate something. Supplementing traditional system of communication with the modern mass media cannot be successful because of certain factors which have continued to foster not just the continuous existence of the traditional modes of communication but have also enhanced their continued occupation of prime place in the communication system of African people.
Asante (2004) asserts that’’ African scholars abandoned their own historical experiences in order to imitate what had occurred elsewhere, disconnected and unlooked from community, people floated from place to place without the benefit of the profundity that comes from inner cultural resources”.
To enhance Africa’s development, it is necessary to have and maintain an orientation for the emergence of all communication strategies that utilize African communication modes and orientation towards the emergence of all technology with African interests in the first position. The fact remains that the traditional media of communication still exists but now largely restricted to the rural areas. What now obtains in the rural areas is that in addition to the traditional media of communication, we now have modern media of communication. But the rural populace still depend heavily on the traditional sources for information.
The ruralites need development so questioning whether traditional modes of communication are relevant should not arise  because it is obvious that the development of African societies cannot have any chance to take place in the absence of these modes (Ibagere, 1994). In his article “Talking Drums and the Conspiracy of meanings in African Political Speech” A cultural analysis of Sonny Okosun’s African Soldier,; Musa (2005) highlighted the role of popular culture (music) as a medium of political mass mobilization and social protest as exemplified in Sonny Okosun’s ‘African Solider’. According to Musa (2005) “the song venerated both fallen and living, non-milimitary anti-colonial nationalists with military symbols, while vilifying the then 1993, serving generation of military rulers as corrupt despots who needed to be gotten-rid of”. The song was a protest against the annulment of Nigeria’s 1993 presidential election by the then military administration under General Ibrahim Badamosi Babangida.
African development needs strategic information management, which should employ not only the new media but also indigenous media that is based on the innate knowledge and capacity of the people who are the target of most development programmes. A pragmatic communication strategy that appeals to the audience, which are commercially viable, and socially responsible should be mapped out to address the question of internal and external dynamic that have plagued the African continent. Advocacy, social mobilization, dialogue, entertainment – education, negotiation networking, persuasion, partnership and testimonial can form the key channels to be used. Through these channels information that would enhance support from relevant authorities encourage people at the community level to participate and support development programmes for sustainability, and harness community resources to achieve a common vision and attitude change, which are hoped would engender adoption of innovation is disseminated. Music has been a convenient way of oral cultures to communicate their experiences and ideas in ways that can be easily committed to memory. Both traditional African folks and contemporary pop music have consistently served the dual purpose of entertaining and narrating/commenting on events.
Appraisal of Research Questions
 Research Questions
1.	What are the universal features of Igbo traditional system of communication in modern Nigerian development?
The general notion that traditional system of communication is outdated or primitive, that traditional system is mutually antagonistic to what is generally known as modern system of communication is a misnomer. The truth is that although the system may be old and different in their principles from the new systems introduced from abroad they remain what essentially sustain the information needs of rural people which represent large percentage of national population of most third world-countries.
The town criers represent the news reporters, correspondents, news agents, messengers, couriers postmen and broadcasters. The town crier in Igbo land employs the use of idiophones, membranophones, aerophone, symbolograph, signals, signs and music in his different communication roles.
Idiophones: these are self-sounding instruments or technical wares which produce sound without the addition or use of an intermediary medium. The sound or message emanates from the materials from which the instrument are made and they could be shaken, scratches, struck, pricked or pressed with feet. In this group you have the gong, wooden drum, bell and rattle.
Membranophones: They include all varieties of skin or leather drum. Among the various Nigerian groups skin drums of various sizes and shaped are abound.
Symbolography: This simply means symbolic writing or representation. In Igbo land there are a number of symbolic systems or writing, example Nsibidi, Uli writing. Communication takes place when an encoder uses graphic representation to convey a message which is understood within the context of a known social event and an accompanying verbal message. It is a descriptive representational device for conveying meaning.
Signals: These are the physical embodiments of a message. Many ancient signals are still being used for modern communication today. For example in Nigeria there is hardly a broadcast station which does not utilize drum signals to draw the attention of its listeners to the fact that they are about to begin transmission for the day, deliver their main news, broadcast  or announce time, close down or prepare for the broadcast of the local or national leader. Some of the signals include fire, gunshots, canon shots, drums.
Signs: Marks which are meaningful or objects or symbols used to represent something are signs. It is a construct by which organisms affect the behavior or state of another in a communication context. Sign language (i.e. a system of human communication by gestures) has been developed for the deaf.
Objectifies: In Igbo land there are some media of communications represented in concrete forms which may have significance for a specific society, like Igbo land alone or universal through their traditional association with specific contextual meaning. They include kola nut, the young unopened bud of the palm frond, charcoal, white pigeon or fowl, white egg, feather, cowries, flowers, sculptures, pictures, drawing, the flag etc. In modern communication flowers communicate love, just as charcoal and palm frond communicate danger in Igbo land.
Colour schemes: This is the general conception and use of combination of colours in a design to convey some meanings. Among the prominent colours used to communicate different meanings among Igbo land are red, white, black, green, yellow, brown and turquoise. Combination of these colours produces certain significant meanings for the society. Colours play an important role in modern advertising; greater attention should be given to them in the field of science, industries, advertising, public relations and social communication.
Music: Music plays a lot of roles in Igbo land just as it plays in modern communication all over the globe. Music entertainment groups in Igbo land sing satirical songs, praise songs, and generally criticize wrong doings of individuals in society. Names of those being satirized or praised may be mentioned or descriptions of their physical or personality attributes where they live or what they do may form part of such songs. Stories concerning events that are being planned for the society may be featured as a way of alerting the generality of the people. We can find such group in age grades, Okonko society, choral groups who perform these functions. They are potent sources of information and the latest gossip.
Extra-Mundane communication: This is the mode of communication between the living and the dead, the supernatural or Supreme Being. This is usually done through incantation, spiritual chants, rituals, prayers, sacrifice, invocation, trance etc. The performance of this kind of communication conveys the elements of a cultural celebration, dedication and consecration as is often witnessed in marriages and funeral rites. Modern forms of extra-mundane communication are found in obituary and in memorial notices published in newspapers, magazines or on radio and television.
Symbolic display: Some symbolic displays in Igbo land have universal significance. Example of these symbolic displays are: smiling, sticking out the tongues, expression of anger, disgust, happiness and fear, the walk or sit gestures we use, voice qualities and other facial expressions.
Many traditional institutions, clubs or societies are also used for the purpose of disseminating information, passing on gossips, rumours and at times highly confidential information. These institutions operate in both urban and rural areas. Examples of these groups are: drinking clubs, market women’s association, traders associations, religious groups, men only and women only, clubs, secret societies cults, sports clubs, age groups, choral groups, self-help group. Universally these groups that link communication can be seen in international organizations as Rosicrucian (Amoc) Order Rotary, lions, inner-wheel, lodges, religious denominations, Pirates or the National Association of Seadogs and the Palm wine drinkers clubs. In Nigeria some powerful social religious and political organizations run newspapers, magazines or newsletters which circulate widely among members and non members.
2.	Has Communication system of Igbo society any social-cultural, political, economic and technical impact?
Communication processes in rural areas of Nigeria in various forms and are geared towards achieving different communication goals and objectives. Thus, they can come through any of the following ways: directives, news, advertising, public relations, entertainment, and education.
Directives: Directives are given in form of announcements concerning public or community works, duties or responsibilities of the collective citizenry, which must be carried out or defaulter within the community automatically face certain sanctions. Instructions to groups or individuals to carry out certain decisions of the traditional authority, announcements about forthcoming events. This directive approach has today been adopted by government in their approach to governance information dissemination and tax driving in rural areas. Government of the day can adopt the directive approach of Igbo traditional system of communication as process of social mobilization where  people are brought together to identify needs and raise awareness of, and demand for a particular development objective. This involves enlisting the participation of people, including the participation people, including institutions, groups, networks and communities. From this human and material resources are identified, managed to increase and strengthen self reliance and sustainability of achievement made.
News: News is in form of information about events which have taken place. Information about deaths, usually of very important citizens. To reach the rural people some of the seldom used traditional mode of communication can be utilized.
Advertising: Advertising is done through the display of the products on a table, tree stumps or flag pole. Use of hawkers, vendors, use of fragrance/odours/aroma to announce the products through the prospective consumers, use of his olfactory sense as is the case in food selling: e.g. akara, foofoo, etc. Singing and drumming of the name of the product to be sold.
Public relations: Public relations is carried out through person to person or person to organization basis where the individual tries to promote the image of his organization through praise singing, performance and announcements made to enhance the entertainment. Public relations in traditional Igbo communication system is done through music/dance, drama performances put up to be received free or paid for, in public or private setting. Education is carried out most often informally but also formally through cultural groups, through membership of certain societies. Learning takes place through membership of other socio-cultural groups.
Many traditional Igbo system of communication can be adopted for development. Dialogue is the exchange of information between two or more people with the ultimate aim of reaching agreement over issues, is commonly used in Igbo land. It is a common feature in Igbo society where people gather at a place like the village square, market place, town hall to discuss matters of concern in the community. The tools employed include verbal and nonverbal communication, proverbs, songs and music, talking drum etc. Government of nations are adopting this for interacting with target community. Public relations form of traditional system of communication adopted to improve the knowledge and behavior of people involve entertainment education. The application of entertainment education for development purposes involves designing of messages using entertainment education format (drama, music, comic, road shows, presentation of packages at community levels using appropriate entertainment education format and involvement of community members in the design and presentation packages. Entertainment-education is an important communication strategy used to bring people together to sensitize them on particular issues affecting their societies. They range from development projects to health, agriculture, beliefs, cultural values and attitudes. Entertainment-education by its nature and by virtue of its commonality and fictionalized situation provides a forum for communication to easily take place without the attendant antagonism which would normally occur in directly realistic situations. Modern Mass Media have adopted this method of communication to drive home information that is useful to the people. In Africa arts provide a social function. Drama as a vehicle for development is based on its old age popularity especially with people from the cultural society through folk media. Drama has a potential for creating real models that can be used in various context to promote development and for change of attitude. Folk media is a traditional system of communication that can use drama in its dissemination of information. Theatrical events created by this system of communication can give room for religious, political, economic and social up liftment. It can be used as a corrective therapy for conflict resolutions whereby people seeing drama actions reflected on stage may come to a full realization of drama situation. It can create self-consciousness and develop a collective ways of feeling together or harmonious ways of feeling in among one another in the group or society. It is universal and can be used to promote development. Usually classified as part or oral culture, it can be categorized as belonging to the non-formal or informal media of communication. This kind of traditional system communication should be adopted by Cultural Anthropologist, Sociologist, Educationists,theatre Artists for development. An understanding of indigenous communication improves the chances of true collegial participation by local people and outsiders in development effort. Many African musicians have used music to comment on social economic, religious and political issues that mainstream media are often unable to do.
The role of music as medium of social and political communication is most pronounced under circumstance where the people lack access to formal communication channels. Music has been a convenient way for oral cultures to communicate their experience and ideas. The adoption of popular music as a forum for socio-political commentary include the dominance of oral culture in Africa and the intolerance of the ruling class toward open criticism. Both traditional Igbo folks and contemporary pop music have consistently served the dual purpose of entertaining and narrating/commenting on events. Igbo traditional system of communication portrayed through folktales, and musical instrument is a good adoption of traditional system of communication for development. If our Nigerian local film producers focus on our traditional communication media when making films, especially historical one it will help Nigerian cultural heritage to be preserved, documented and appropriately portrayed before some foreign film producers, as to avoid these local media of communication being negatively depicted.
Igbo communication forms such as festivals, traditional institutions, folklore, drama, music, songs, drums and poetry amongst others are dominant sources of entertainment, inform and reform social, moral and human values of their societies. They also help in curbing inter tribal wars and conflicts amongst communities, promote peace understanding, team spirit and brotherhood among mankind.
The adoption of this traditional communication system has popularized certain government policies, economic, ideological, cultural and education, because traditional system of communication tallies with the ways of life of rural people.
Summary
This paper makes a case for universality of some aspect of traditional Igbo communication system and the utilization of this traditional system in the development process. The paper underscores the usefulness of the traditional system of communication by noting that they are instrumental in the mobilization of people at grassroot level for community development and national consciousness, the enlightenment of people in cultural, political, health and other programmes like entertainment through arts, cultural festivals, musicals and dramatic performances, other communication purposes leading to group and national cohesiveness.
Results and Conclusion
This study has by its findings shown that Igbo oramediacommunicate messagesthrough folklores, extramundane communiation and proverbs.
The general notion that traditional system of communication is outdated or primitive system of communication is a misnomer. The truth is that although the system may be old and different in their principles from the new system  introduced from abroad they remain what essentially sustain the information needs of rural people. Traditional communication system is the only credible source of information for the rural areas. All efforts at modernization should be made with the custodian of the culture of the society fully involved in all the processes that may lead to some changes. Improvement may be made but the essence of the system that constitute such a potent force in rural communities should not be destroyed in the process, as efforts in the past have destroyed many  valuable aspect of our culture.
Igbo popular culture can be facilitative, effective, and efficient in development process. They are facilitative and effective because they are culture specific and acceptable to people. It respects the people’s tradition and utilizes traditional structures. Most often traditional system of communication has often been absent or neglected in designing, planning and implementation of development efforts. Adopting indigenous communication channels can help to ensure that traditional initiative is incorporated in the development process. The modern mass media cannot serve fully the communication needs of Nigeria unless they are combined with the traditional modes of communication. Efforts should be made towards harnessing and developing them to serve our information needs in general.
Recommendations
All the present time numerous problems afflict the traditional media system, thereby retarding its growth and development and its consequent adoption as a universal scheme. Hence we recommend that:
1> There should be a standard technical vocabulary in the description, analysis and conceptualization of the media/channels and process of the traditional communication system.
2> Nigeria should device a national language which can be universally applied in the description of issues, since Nigeria has many ethnic nationalities with so many languages and one foreign language as a medium of general expression along hundreds of other indigenous languages. It is difficult to categorize the system using acceptable linguistic codes.
3> Political instability hampers traditional system of communication. If the political system of Nigeria is stable the adoption of traditional system will be easy.
4> The social economic level of the society dictates the nature of communication that obtains in that society. Nigeria is at various levels of socio-economic development. The level of socio-economic activity in a society influences the communication activity of the society. With a better socio-economic level in Nigeria adoption of traditional system of communication to assist that of the modern media would be effective.
5> Scientific and technological problems also affect traditional communication. Traditional scientists and technologists should show creativity and inventiveness to create a traditional technical hardware, because reliability of message is not shown since the system has not been fully developed. As for now the audience for traditional communication is not heterogeneous and widely dispersed as the audience of western media when viewed from western perspective. But there is the potential that it can be made if certain structures and hardware within the system are altered and made more dynamic.
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KIGELIA AFRICANA (CUCUMBA TREE): A POTENTIAL PHYTOGENIC PLANT OF IMPORTANCE IN POULTRY DISEASE TREATMENT
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Abstract
The use of phytogenic substances in prevention and treatment of diseases is increasingly becoming popular due to it little or no residual or adverse side effects. One of such plant that has the potential of been use in poultry is kigelia Africana. The plant has been reported for the treatment of several ailments in human, cat fish, and rats. The Anti-oxidant, Anti-inflammatory, Anti-diarrhoea, Antibacterial and Anticancer activities of the plant are well documented. The phytochemical analyses revealed the presence of several secondary metabolites such as alkaloids, flavonoids, tannins, saponins, glycosides and many others in the root, stem, Leaves, flowers and fruits of the plant. These several phytochemical contents of Sausage tree is believed to have a lot of potentially pharmacological properties that maybe useful in poultry production if well investigated and research on. Among the future potential uses include but not limited to physiological improvement in the reproductive capacity, additives to aid digestion as well as in ethno-veterinary treatment of ailments in poultry production
Key words: Kigelia Tree, Phytogenic plant, Disease, antioxidant, antibacterial, 
Introduction 
	In recent time the need for balance protein source most especially from poultry, has been on increase partly due to white meat which most people now preferred due to health reasons, to some little extent few zoonotic diseases associated with poultry meat when compare to pork meat and to a larger extent the awareness on the availability due to increase in production. The increased production is based on the premises of continually decreased in production cost from time to time by the use of non-convectional feed material, less maize and inexpensive feedstuff materials. Despite these changes the feed efficiency and conversation by poultry were still   been maintained.  Equally the continual decreased in cost of production are largely as result of the used of phytogenic plants  in the feed as additive as well as for chemoprophylaxis use in poultry production as against the former practice of using synthetic materials for additives  as well as for treatment drugs. The synthetic chemical has residual effects and unpleasant side effects on human when consumed. The phytogenic plants has a lot of benefit which has led to less cost of production, better utilization of feed, better weight gain, environmental friendly as well as no side effect on man when the meat are consumed. 
Several of these phytogenic plants have been studied in recent time especially their anti-nutritive factors, the useful antioxidant, as well as antibacterial and anti-inflammatoryactivities of these plant. Several works has been done on plants like Ginger which is believed to have antibacterial effects. Oranges, tomatoes and cucumber are believed to have antioxidants in abundant among many others. Medicinal plants such as Kigelia africanawhich were once considered of no value are now being investigated, evaluated and developed into drugs with little or no side effects on the organism. It uses as fertility enhancer on various livestock these days has spark a lot of interest as a future phytogenic plants of importance. 
Objective: The objective of this paper therefore is to review/ investigate the potential uses of Sausage tree (Kigelia africana) in poultry production from the point of view of its importance as a phytogenic plant. 
Meaning of phytogenic plants 	
These are plants in most cases use as feed additives to enhance the performance of livestock in term of reproduction, health and production. They include herbs which are woody flowering plants knowing to have medicinal properties, spices which are herbs with intensive smell or taste commonly added to human food and essential oils which are aromatic oily liquids derived from plants materials such as flowers, leaves,  fruits and roots. Phytogenic feed additives are plants-based additives or botanical; represent a group of natural substances used in animal nutrition to enhance production, health and reproduction. The term phytogenic feed additive was coined nearly three decades ago.
Reslts And Discusions
. Table 1:Someherbs and spices with known benefits for farm animals are itemized below
	Herb/spice
	Latin name
	Plant family
	Main constituents
	Key Benefits

	Oregano
	Oreganum vulgare
	Labiateae
	Carvacrol, thymol
	Antimicrrobial, Antioxidant

	Thyme
	Thymus vulgare
	Labiateae
	Thymol, carvacrol
	Antioxidant, Antimicrobial

	Garlic
	Allium sativum 
	Alliaceae, Liliaceae
	Diallyldisulfide, alliin, alliciin
	Lipid digestion, antimicrobial

	Horseradish
	Armoracia rusticana
	Brassicaceae
	Allyl-isothiocyanate
	Immunity booster

	Chili, Cayenne Pepper
	Capsicum frutescens
	Solanaceae
	Capsaicin
	Appetite, palatability

	Peppermint
	Mentha piperita
	Labiateae
	Menthol, carvacrol
	Stomach, improving gut peristalsis

	Cinnamon
	Cinnamomum 
	Lauraceae
	Cinnamaldehyde
	Antimicrobial, 


Botany of Kigelia africana
	Kigelia having botanical name Kigelia africana (Syn.kigelia pinnata, kigelia acthiopica) is commonly referred to as Sausage or Cucumber tree (Sausage plant) because of its huge sausage or cucumber-like fruit. It belongs to the family Bigzoniaceae which is commonly found in the tropic, especially in Africa and beyond (Suman et al 2017). Due to its vast occurrence, It has multiple names in many African languages;  Uturubein (Igbo), pandoro (Yoruba), Rawuya (Hausa), Beechi (Nupe), Umtorngothi (Zulu, South African), Mwegea (Swahili; Kenya Tanzania) (Mann, Gbate & Umar,2003). In India, the Hindi tribe called it Balmkheera (Otimenyin & Uzochukwu, 2012, Suman et al, 2012)
The tree specially grows well in wetter area of the tropic spreading across riverine areas and the wet Savannah (Otimenyin et al., 2012). It grows up to 20m tall. It is an evergreen tree where rainfall occurs throughout the whole year, but deciduous where there is a long dry season. The flowers as well as fruits hang down words from the on long flexible stems. The flowers are produce in panicles; they are bell shaped, orange to reddish or purplish green and about 10cm wide. Their fragrance is mostly observed at night indicating pollination by bats, which visit them for pollen and nectar (Olatunji and Atolani, 2009).Kigelia africana is famous by its huge fruits with weight between 5 to 10kg (Oyelami, Yusuf and Oyelami 2012, Otimehin et al, 2012). The fruit is indehiscent, with woody wall and heavily marked with lenticels at the surface. It is grey–brown and many seeded when matured. The fruit is eaten by several species of wild animals that also disperse the seeds in their dung (Olatunji et al., 2009). Parts of the plant are used for treating a wide range of ailments traditionally. The fruit pods are very fibrous with numerous seeds and tend to be inedible to humans as well as being poisonous when unripe (Oyebanji, Olatoye and Oyewole 2015). 
Kigelia africana is well noted for its medicinal properties not only because of its perceived characteristics such as bitterness, astringent taste or smell but also because of forces that it seems to emit in connection with its location, orientation and association with other plants (Sangita et al).The sausage tree contains some phytogenic chemical which include iridoids, naphthoquinones, flavonoids, terpenes, tannins, steroids, saponins and caffeic acid (Sangita et al., 2009) in the stem, leaves, fruits and root, thus it several medicinal activities. 
Phytogenic properties and uses of Kigelia Tree 
	Kigelia africana is a medicinal plant with lot of properties and activities. Almost all it parts, the stem, fruit, root, bark, flower and leaves have medicinal value. The table below shows those chemicals and parts of the plantin which they were present.


Table 2:shown qualitative phytochemical analysis in Kigelia plant

	Phytochemical 
	fruit
	Leaves
	Flower
	Seed

	Alkaloids 
	+
	+
	+
	+

	Flavonoids 
	+
	+
	+
	+

	Tannins
	+
	+
	+
	+

	Saponins 
	+
	+
	+
	+

	Steroids
	-
	-
	-
	-

	Glycosides
	+
	+
	+
	+

	Xanthones
	-
	-
	-
	-

	Terponiods 
	+
	+
	+
	+

	Triglycerides 
	-
	-
	-
	-

	Kigelin 
	+
	+
	+
	+

	Lepachol 
	+
	+
	+
	+


Source: Suman and amit (2017)
Phytogenic usesof Kigelia africana
· Traditional uses  
Traditionally, in many African countries it is often of common cultural practices to use the fruits for the treatment of skin ailments like fungal infections, boils, psoriasisand eczema. Dysentery, ringworm, tapeworm, postpartum haemorrhage,malaria, diabetics and pneumonia are also treated with the fruit (Suman, et al., 2017).  While Jackson et al (2012) reported that the fruit in also applied for the treatment of solar keratosis and malignant melanoma. In Nigeria kigelia is used as a herbal remedy in human for various aliments (such as diarrhea, malaria, rheumatism, retained placenta and dizziness (Gill, 1992). Sexual complaints such as infertility, poor libido, sexual asthenia and impotence are treated with medicinal containing the fruits, roots, or leave of Kigelia african (Owolabi and Omogbai, 2007). In most area too, it uses as anti-ageing, antioxidant, anti-cancer, anti-ulcer as well as treatment of fainting, epilepsy, rheumatism, genital infections, gynecological disorders, renal ailments, sickle cell anemia, central nervous system depression and respiratory ailments among others (Bharti et al., 1996, Thomson Sutaris, 2014).
· Antibacteria and Antifungal Activities 
Suman and Amit (2017) reported that Kigelia africana is employed to treat bacterial and fungal infections. They reported that the presence of palmitic acid which was found to be major antistrophic in the plant make it more efficacy. They equally found out that the fruits stem, extracts showed antibacterial effects against gram-negative and gram-positive bacteria. Other compounds in Kigelia africana with anti-bacteria and anti-fungi activities include naphthoquinones, kigelinone, isopinnatal, dehydro-α-lapachone and lapachol. (Binutu et al, 1996).         
· Antioxidant activities:
Saini et al (2009) found out that the antioxidant potential of Kigelia africana is the Caffeic acid derivatives and other compounds unique to the plant. Oyebanji et al (2015) asserted that in vitro assessment of the effect of the extract on membrane stabilization showed that Kigelia africana bark and fruit extracts inhibited heat and hypo tonicity induced lysis of ox-red blood cells.
· Anti-diarrhoeal Activities:
One important local use of Kigelia africana is the use of the leaf for treating diarrhea (Akah et al 1998). This assertion was buttressed by suman et al (2017) in an experiment where administration of 100 or 200mg/kg of aqueous leaf extract to experimental animals caused anti-diarrhea activity. It also reduce the reduce feacal output in castor oil induced diarrhea in animals and remarkably decreased the propulsive movement of the gastro-intestinal contents (Otimeyin et al, 2012).
· Anti-ulcer activities
The use of kigelia africana fruit bark and root to treat ulcer has been reported. Owolabi and Nworgu (2007) investigated the anti-ulcer activity of the ethanol extract of Kigelia africana stem bark in Wistar albino rats. In both preventive and curative models of ulcer respectively induced by absolute ethanol and indomethacin the extract caused marked inhibition of ulceration, suggesting a dose-dependent gastro-positive effect by the plant in the two models of ulcer. 
Ant-Cancer Activities
There are many reports in the literature suggesting the use of Kigelia africana to either prevent or to treat cancer (Olatunji et al, (2009), Jackson et al, (2000), chivandiet al (2012). It has been reported that the seed oil of Kigelia african suppressed Caco-2 and Hek – 293 cell growth in human in a dose dependent manner. Therefore suman et al (2017) was of the opinion that the suppression of Caco-2 and HEK – 293 cells proliferation by Kigelia africana seed oil suggest a potential anti-proliferation effect of the oil on the two cell times. Equally lapachol constituent of methanolic extract of the root of Kigelia africana has been reported by Jackson et al (2000) to be effective in the treatment of solar keratosis, skin cancer and Kaposi sarcoma.
· Anti-protozoal activity
Suman et al (2017) reported the efficacy of Kigelia africana in the treatment of malaria and trypanosomiasis by some secondary metabolites in the root bark of the plants. The growth of Entamoeba histolytica was also reported by Bharh et al (2006) to be inhibited by the stem bark butanol extract. This evidently supported its anti-protozoan activities of the plant. 
· Anti-inflammatory activities 
Culturally the fruit, stem, bark and leaves of Kigelia africana has been reported to be used to relieve rheumatism, toothache and headache in man (Hougton et al 2002). Suman et al (2012) believed that the compound verminoside constituent of the plant is known to cause significant anti-inflammatory effects. 
The Table 3: Summarizes pharmacological activities of different phyto constituents of Kigelia africana
	Activity 
	Irridoids
	Naphthoquinone 
	Meroterpenoid naphthoquinone
	Coumarin derivatives
	Lignans
	Sterols
	Flavonoids 

	Anti-cancer 
	 +
	+
	+
	+
	+
	+
	+

	Mollusicidal 
	+
	-
	-
	-
	-
	-
	+

	Syphilis and Gonorrhea 
	+
	+
	-
	-
	-
	+
	+

	Antidiarrhoeal 
	+
	-
	-
	-
	-
	-
	+

	Anti-ulcer
	+
	-
	-
	-
	-
	-
	+

	Antifungal
	-
	-
	+
	-
	-
	-
	+

	Anti malaria
	-
	-
	+
	-
	+
	+
	+

	Anti-inflamatory 
	+
	+
	+
	-
	+
	-
	-

	Antibacterial 
	+
	+
	+
	-
	-
	+
	+

	Post partum Haemorrhage 
	+
	-
	-
	-
	+
	+
	-

	Pneumonia 
	+
	-
	-
	+
	-
	+
	-

	Anti-protozoan 
	
	+
	+
	-
	-
	+
	+


Source; Sangita et al (2009)
Anti-nutritive factors and toxicity of Kigelia africana
The fruit pulp is fibrous and pulpy containing numerous hardseeds and tends to be inedible as well as poisonous when unripe making it a limiting factor in its use for poultry. Notable among the ant nutritive factors includes tannins.Despite tagging the plants as poisonous when consumed it has been reported that this only occur at certain level of consumption. Several reports have however indicated that it was safe up to 5g/kg. Fafioye (2005), and Zofou et al (2011) in an experiment to determine acute toxicity of themethanol fruit extract using male Sprague-Dawkey rats showed that the extracts was no servable signs of acute toxicity effects like restiveness, seizure, or dizziness after the administration of 400mg/kg. However at 640mg/kg the animals showed signs of toxicity like jerks and writhes.
Possible potential uses of Kigelia africana in poultry 
Little or no literature has been reported on the use of Kigelia africana on poultry birds possibly due to the high fibre content of the fruits, partly due to its toxicity especially the seeds and possibly many other factors. However due to several photochemical contents of Kigelia africana there are a lot of potential useful uses of Kigelia africana in livestock production especially in poultry production if proper research are done on it.
	However, with literature available on rat, catfish and decades of use of Kigelia africana for human traditional medicine, there are great potentials for the use of this giant fruit plant. Available information revealed that virtually all parts of Kigelia africana plant are of medicinal value and can also be used for nutritional purposes though it has high fibre content and a very low energy level. 
Among those potential uses for poultry in future include:
1. Use in ethno-veterinary treatment of ailments 
2. Physiological improvement in the reproductive capacity 
3. Nutritional value: As additive as well as aid in digestive and reduced watery litter or feacal material

1. Ethno- veterinary treatment of ailments
i. Anti-protozoan:- The bark, leaves, root and fruits of Kigelia african contains some compound such as furanonaphthoquinone, naphthoquinoids, iridoids, specioside, verminoside and minecoside which are all active anti-protozoan. Literature revealed that verminosidae has two fold antiamoebic activities when compared to metronidazole as standard. These can be used in eliminating and treatment of coccidiosis 
ii. Antibacterial and antifungal:- The extracts kigelinone, iso-pinnatal, naphthoquinone, lapachol, phenyl propanoids and ferulic acid have shown to have serious effects on gramm positive and gramme negative bacteria as well as eradication of fungi infections.
iii. Ecto-parasite repellants and skin infection: The extract from stem and fruit has been found to be effective on ecto parasite as well as treatment of skin infection when placed topically. This could help to eradicate lice and other insects on the birds if use.
2.	Physiological:- These include improve fertility, reduce heat stress, and anti-diarrhea activities among others
i.	Increased or improve fertility: There are well documented literatures on the potent of Kigelia africana as phytogenic plant for the improvement or increased fertility in rat, catfish as well as in human but few or none existed on poultry. Dada et al (2010), Saini et al (2009) reported significant higher (p<0.05) percentage fertilization and hatching in cat fish while Oyebanji et al (2015)  observed that increased fertility is equally possible with breeders in poultry.
ii.	Anti-oxidant are equally present in Kigelia africana fruits making it possible to be one of the phytochemical plant that the extract can be used to ameliorate heat stress in poultry and as well as control or treatment of cancerous cells 
iii.	Reduce diarrhea: Although fruit of Kigelia africana is fibrous Akah et al (1998) and suman et al (2017) it has been established that the use of extracts from the leaf of Kigelia african reduced the feaca output in an experiment using castor oil induced diarrhea in animals and remarkably decreased the propulsive movement of the gastro-intestinal content (Otimeyin et al 2012). This in turn ifapplied to poultry there might be possibility of reducing wet litter and bring about environmental friendly pen premises 
3.	Nutritional value: The Kigelia africana fruit meal (KAFM) has been feed successfully to African catfish with desirable effects (Suman et a 2017) while the fallen fruits along with leaves and flowers have been adequately reported as been browsed or foraged by livestock and wildlife (Oyelami et al 2012) this making it a potential source of feedstuff for poultry too.
Conclusion
	Considering the many medicinal purpose for which Kigelia africana has been used, for there is enormous scope for future research of this medicinal plant as well as further pharmacological investigation in relation to poultry. The extracts of this plant has proved worthy on some livestock especially Catfish and rats leading  to increase fertility, fecundity as well as increase size of African cat fish and rats. If similar research is carried out on poultry the results if not similar might even be better 




Recommendation  
· Kigelia africana is a plant that has a long history of use by rural and African countries particularly for medicinal properties. Such medicinal properties/ activities should be well documented 
· Clinical trials of most proven activities of Kigelia africana pharmaceutical properties should be embark upon to affirm the efficacy of medicinal properties of the plant. 
· In-vitro and in-vivo trials of medicinal properties of Kigelia africana with respect to poultry diseases should be embark upon to actualize the potential uses of the plant in poultry production
· Further research work are needed to study the anti-nutritive factors as well as the removal/reduction/destruction of such toxicants from the plant so as to eliminate or reduce the effects of such toxicant when it is use on poultry. 
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EFFECTS OF DIFFERENT TIME AND LEVEL OF APPLICATION OF ORGANIC MANURE ON THE GROWTH OF COCOYAM (Colocasia esculenta)
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Abstract
This research study was conducted in the research garden of the Federal Collage of Education, Yola. Adamawa State of Nigeria from August 2015 to September 2016 to find out the effects of different time and level of application of organic manure (cow dung) on the growth of cocoyam during the study. The quantity of 300g, 500g and 700g cow dung manure respectively, were applied a week before and after planting of the cocoyam plant at different levels of manure, which are. The parameters considered were: plant height, leave area, number of leaves and stem diameter. Date collected was subjected to analysis of variance ANOVA and Separated using least significance difference (F-L50) at 5% or 1% significant level. Therefore this study recommended environmental education should be given to farmers on the importance of using cow dung manure at different levels on the growth rate of cocoyam plant and further research should be carried out in this area to explore all possibilities.  
Keywords:	Cocoyam, Cow dung manure, benefits
Introduction 
Cocoyam is a tropical starchy tuberous root crop. There are many varieties of cocoyam but the most common are the soft variety used mainly as soup thickeners and yam-like variety that can be boiled in a short time and eaten with people sauce.  The soft variety is used mainly as a thickener in some Nigeria soup recipes which include: Bitter leaf soup. This is a very traditional soup recipe, native to the eastern part of Nigeria. Ora (Oha) soup the only differences between ora soup and Bitter leaf soup is the type of vegetable used in preparing them, yet the state so different.
Cocoyam flakes porridge:  The cocoyam is cooked cut into thin chips and dried in the sun.  The resulting flakes are later soaked in water and cooked with vegetables.
Ekpang Nkukwo in this recipe, both the corms and the leaves of the cocoyam are used as ingredients.Cocoyam is planted in a bit later in the rainy season, in the month of May and June.  This is because it requires more moisture to germinate.   Harvest for cocoyam begins in late September and ends around January, just before the dry season becomes too hot.
	Cocoyam, like yam can be stored for several month and it will still retain its taste. It is best stored in a cool, dry and well ventilated place. Most times they are stored on raised racks because the bare floor causes can them to rot.
Harder to find them in African food stores outside Nigeria: when buying cocoyam, carry out visual inspection of the corns. Press all parts of the corn to make sure that the cocoyam   is going   bad,   also avoid the ones with bruises or cracks as much as possible. Most bruises   occur   during harvest or transportation and may cause the affected part to go bad.
Cocoyam corns are rich in carbohydrates while the leaves are a good source of vitamin A and C and contain more protein than the corns.In the view of Shiyam et’al (2002) studied growth and corm yield responses of upland cocoyam. Azeez and Madukwe (2010) studied cocoyam production and economic status of farming househulds in Abia state. Oke and Bolarinwa (2012) studied the effect on physiochemical properties and oxalate content of cocoyam. Ogunnniyi, (2008) examined profit efficiency among cocoyam producers in Osun state, Nigeria. Agwunobi et’al (2002) studied on the use of Colocasia esculenta(Taro cocoyam) in the diets of weaned pigs.  


Seedling production 
Cocoyam, a generic term for both Xanthosoma and Colocasia, is a traditional staple root crop in many developing countries in Africa, Asia and pacific.  Despite its nutritional qualities and its importance to the livelihoods of many small holder farmers, this crop has received little attention in research. To tap into it potential. RTB has recently commissioned a study to help develop an action plan aimed at addressing key needs in cocoyam research in west and central Africa.“Cocoyam is not only very important for the livelihood of poor farmers, it also serve as a food security crop for these farmers across many countries in west and central Africa, particularly in Nigeria, Ghana and Cameroon. Says Joseph Onyeka, the author of the study, a senior plant pathologist and the coordinator of Farming  System Research programme (FSRP) and at National Root Cross Research Institute (NRCRI), Umudilea, “Farmers depend on cocoyam as major staple food during critical periods such as conflict, famine and natural disasters”, Onyeka continues, mentioning the recent case of Democratic Republic of Congo in order to migrate food insecurity after many banana plantations were lost to the devastating Xanthosomas with disease (BXW).
In west and Central Africa Cocoyam is often associated with low income and socio-economic status and its production system is largely an informal activity. As a result, cocoyam is usually considered a “poor man, s crop” or a “woman, s crop”, as most producers are female. In Ghana, woman who also dose have a cocoyam farm might as well be qualified as a non-farmer, Onyeka (2007) discovered. Following an old eastern Nigeria tradition, female farmers normally have cocoyam farm that sons –in laws are expected to help with. Woman are the custodian of cocoyam farming in most African countries, thus improving cocoyam production should have a direct impact on the most economically vulnerable group. 
“Cocoyam has better nutritional qualities than other root and tuber crops such as cassava and yam, with higher protein, vitamin and mineral content. A versatile staple, cocoyam can also be used as weaning food, while the leaves can be cooked as vegetable. However, these benefits along with the wide adaptability of the crop and its role in the economy and livelihood of millions of rural poor have been under-estimated   under-reported and therefore, poor appreciated, explained Onyeka. “Those who depend heavily on the crop for survival the most vulnerable groups have neither the resources nor the voice to influence its future.  It is the responsibilities of the scientists and policymakers to changes this situation through strategic intervention”.
	The two important disease that affect cocoyam production in west Africa and Central Africa are (1) Cocoyam Root Rot Disease (CRRD) and Taro leaf Blight (TLB). These varieties impacts move beyond one season of damage because cocoyam, s vegetative mode of propagation supports transmission of diseases from one generation to the next. 
	The recycling of infected planting materials from farmers field lead to reduced yield and build up to diseases. A recent outbreak of ILB has dramatically reduced theproductivity of Colocasiaesculanta spp in the region. ILB and CRRD are of great concern to cocoyam farmers in the region because of their potentials to cause total crop failure, thereby posing a great threat to food security.
	FAO has declared that to, feed an additional 2.3 billion people by 2050, there should be a 70% increase in agriculture production on exiting farm land, Onyeka points out.  This is not the case in western Africa, where increasing cocoyam production is done by farming more land rather than increasing crop yields of cocoyam. 
Benefits
12. It is often grown as an ornamental plant
13. It is also consumed as food in many parts of Africa
14. Nutritional value
Cocoyam is one of the few crops (along with rice) that can be grown under flooded condition, cocoyam is very rich in vitamin B6 and magnesium. The leaves are good source of vitamin A and C and contain more protein than the corms. 
All part of the raw cocoyam plant contain a toxic compound calcium oxalate, which must be destroyed by cooked before consumption. These crystals could be extremely irritating to the throat and mouth lining, causing burning and stinging sensation. 
15. Health  Benefits:  Cocoyam s richness in vitamin B6 and magnesium makes good for controlling high blood pressure and protect the heart.
16. Popular amongst diabetics in Africa, may be due to its content of loose carbohydrates in form of starch rather than sugar.
17. It is one of the finest source dietary fibers: 100g flesh provide 4.g or 11 percent of daily requirement of dietary fiber. Together with slow digesting complex carbohydrates, moderate amounts of fiber in the food help gradual rise in blood sugar levels.
18. Cocoyam leaves as well as yellow-fleshed roots have significant levels of phenolic flavonoid pigment antioxidants such as B-carotenes, and crypotxanthin along with vitamin A. 100g fresh cocoyam leaves provide 4825 IU or 161percent of RDA of vitamin A. Altogether, these compounds are required for maintaining health much membranes, slain and vision consumption of natural foods rich in flavonoids help to protect from lung and oral cavity cancers.
19. It is also contains good levels of the valuable B. Complex groups of vitamins such as pyridoxine. (Vitamin B6), folates, riboflavin, pantothenic acid and thiamine.
20. The corms provide healthy amounts of some important minerals like zinc, magnesium, copper, iron and manganese. In addition the root has very good amounts of potassium is an important component of cell and body fluids that help regulate heart rate and blood pressure.
21.  Regular consumption of cocoyam is good for those who are trying to lose weight because of its low caloric and high fiber content.
22. It is ideal food for cancer prevention, cocoyam has low fat and sodium content, this make it an ideal food for preventing hardening of the arteries, which is usually caused by eating foods that are heavy in cholesterol. Because cocoyam has minimal amount of fat, you can eat several servings of cocoyam and not worry about going unwanted pounds of other risks, which are associated with fatty foods such as heart kidney diseases.
Materials and Methods
Experimental Site
	This research work was conducted during the 2015 cropping is of the biology garden of the federal collage of education Yola. Yola is located at the 914◦ N longitude and 1225◦ E to 1229◦ E latitude and 225m above sea level. The biological garden is predominantly sandy loam soil.
Experimental materials and Equipment 
Cocoyam seedling were bought from Yola market between the month of August and  September, 2015.
	Materials 
9. Hoe: Used for clearing of the land and making ridges for planting the cocoyam 
10. Tape: Used for measuring the size of the plots
11. Rake: Used for gathering the weeds cultivated on the soil after weeding.
12. Rope: Used for making a straight line 
13. Watering can: Used for watering the plants.
14. Ruler: Used for measuring the width and length of the leaves 
15. Bean balance: Used for measuring the quantity of cowdung applied before and after planting.
16. Vernier caliper: Used for measuring the stem diameter of the plants.
Experimental design 
	The experiment was laid in a 90 x 50m split plot designed. The replication of the plot size was 2.5m x 2.1m with 1m between plots. There were a total of 3 plot in each replication that comprises of a before and after planting manure application. Planting was done on 25th August, 2015 which was a week after application of manure on the before and after plot at the spacing of 0.5m x0.4m at 5.0cm planting depth. One seed was placed per hole. Manure formulated was also applied 1 week after planting at the rate of 700g, 500g and 300g respectively.
Data collection
	The data collected are:
· The height of the cocoyam plant
· The number of leaves produced by cocoyam plant
· The leaves area of the cocoyam plant
· The stem diameter of the cocoyam plant.
Data Analysis
	The data collected was subjected to analysis of variance ANOVA and separated using least significant difference (FL50) at 5 percent or 1percent significance level.	

Result Analysis
Plant Height at Week 1, 2, 3, Before And Aftrer Planting
	Table 1: Analysis of Variance for plant Height at Week 1 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	26.71
	13.355
	4.7316
	19.00

	Main-plot treatment (A-1)
	1
	0.1577
	0.1577
	0.0558
	18.51

	Error (a)(r-1)(A-1)
	2
	5.645
	2.8225
	
	

	Sub-plot treatment (B-1)
	2
	11.112
	5.556
	0.54444.
	4.46

	Interaction AXB  
	2
	1.723
	0.8615
	0.0844
	4.46

	Error (b) 
(r-1) (b-1)
	8
	81.6123
	10.206
	
	


	Total (rab-1)
	17
	126.96
	
	
	



Table 2: Analysis of Variance for plat Height at Week 2 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	37.1
	18.55
	2.71
	19.00

	Main- plot treatment (A-1)
	1
	1390.52
	1390.52
	2.04
	18.51

	Error (a)(r-1)(A-1)
	2
	1369.16
	684.58
	
	

	Sub- plot treatment (B-1)
	2
	6820.74
	310.37
	1.42
	4.46

	Interaction AXB
	2
	8126.69
	4063.35
	1.86
	4.46

	Error (b)
(r-1) (b-1)
	8
	17524.45
	2190.56
	
	

	Total (rab-1)
	17
	219.79
	
	
	






Table 3: Analysis of Variance for plant height at Week 3 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	45.48
	22.74
	6.767
	19.00

	Main–plot (A) Treatment (A-1)
	1
	5.78
	5.78
	1.720
	18.51

	Error (a)(r-1)(A-)
	2
	6720.92
	3360.46
	
	

	Sub–plot (B)Treatment (B-1)
	2
	272.23
	136.115
	1.614
	4.46

	Interaction (AXB)
	2
	29.41
	14.735
	1.747
	4.46

	Error (b) (r-1) (b-1)
	8
	6748.66
	843.583
	
	

	Total (rab-1)
	17
	280.38
	
	
	



Table 4: Mean Value of effect of cow dung manure on plat height at Week 1 before and after application of cow dung manure.
	Levels
	Before
	After 
	Average 

	L1
	6.6
	8.2
	7.4

	L2
	8
	6.9
	7.45

	L3
	6.3
	5.2
	5.75

	Average
	6.96
	6.76
	


Main - plot (A) = 1.135, Sub - plot (B) = 1.283,  Interaction A and B = 2.566
Table 5: Mean value of effect of cow dung manure on plant height at Week 2 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	8.77
	11.5
	10.14

	L2
	12.13
	10.23
	11.18

	L3
	6.9
	6.4
	6.65

	Average
	9.27
	9.38
	


Main - plot (A) = 17.67, Sub - plot (B) = 25.48, Interaction A and B = 50.96



Table 6: Mean Value of effect of cow dung manure on plant height at Week 3 before and after application of cow dung manure. 
	Levels
	Before 
	After
	Average

	L1
	10.77
	12.74
	11.76

	L2
	17.1
	13.1
	15.1

	L3
	9.14
	9
	9.07

	Average
	12.34
	11.62
	


Main - plot (A) = 39.16, Sub - plot = 15.81, Interaction A and B = 31.62
From the ANOVA table 1,2 and 3 the result shows that there was no significant different between the main-plot (A), sub-plot (B) and the interaction at 5 percent level of significance on the plant height of cocoyam. However when subjected to mean separation using least significance different in the sub-plot(B) and interaction of table 4 but no significance different in table 5 and 6.
NUMBER OF LEAVES AT WEEK 1, 2 AND 3 
Table 7: Analysis of Variance for number of leaves at week 1 before and after application of cow dung manure.
	Source of variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	1086.85
	543.42
	1653.2
	19.00

	Main-plot(A) Treatment(A-1)
	1
	0.0351
	0.051
	0.1067
	18.51

	Error (a)(r-1)(A-1)`
	2
	0.6573
	0.3287
	
	

	Sub-plot(B) Treatment(B-1)
	2
	2.8306
	1.4153
	0.0105
	4.46

	Interaction(AXB)
	2
	1.524
	0.762
	0.00562
	4.46

	Error(b) (r-1)(b-1)
	
	1083.19
	135.399
	
	

	Total (rab-1)
	17
	8.684
	
	
	



Table 8: Analysis of Variance for number of leaves at week 2 before and after application of cow dung manure.
	Source of variation 
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	180.88
	90.44
	1.01
	19.00

	Main-plot (A) Treatment (A-1)
	1
	1607.30
	1607.30
	1.80
	18.51

	Error (a)(r-1)(A-1)
	2
	1787.30
	893.85
	
	

	Sub-plot(B) Treatment(B-1)
	2
	117157.3
	58578.65
	5.59
	4.46

	Interaction(AXB)
	2
	118758.67
	5937.34
	5.67
	4.46

	Error (b) (r-1) (b-1)
	8
	83823.08
	10477.89
	
	

	Total (rab-1)
	17
	369.09
	
	
	



Table 9: Analysis of Variance for number of leaves at week 3, before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	621.988
	310.994
	1.000
	19.00

	Main-plot(A) Treatment (A-1)
	1
	2.44
	2.44
	7.848
	18.51

	Error (a)(r-1)(A-1)
	2
	621.77
	310.885
	
	

	Sub-plot(B) Treatment(B-1)
	2
	28.572
	14.286
	6.629
	4.46

	Interaction (AXB)
	2
	613.292
	306.646
	1.423
	4.46

	Error (b)(r-1)(b-1)
	8
	1723.854
	215.49
	
	

	Total (rab-1)
	17
	1164.208
	
	
	



Table 10: Mean value of effect of cow dung manure on number of leaves at week 1 before and after application of cow dung manure.
	Levels
	Before 
	After 
	average

	L1
	2.3
	2.86
	2.58

	L2
	3.66
	2.93
	3.29

	L3
	2.13
	2.6
	2.37

	Average
	2.69
	2.79
	


Main-plot (A) = 0.387, Sub-plot (B) = 6.33, Interaction AXB = 12.67
Table 11: Mean Value of effect of cow dung manure on number of leaves at week 2 before and after application of cow dung manure.
	Levels
	Before 
	After 
	average

	L1
	2.87
	3.2
	3.04

	L2
	4.14
	3.67
	3.91

	L3
	2.55
	2.6
	2.58

	Average
	3.19
	3.16
	


Main-plot (A) = 20.20, Sub-plot (B) = 55.73, Interaction A x B = 111.14


Table 12: Mean Value of effect of cow dung manure on number of leaves at week 3 before and after application of cow dung manure.
	Levels
	Before
	After
	average

	L1
	3.34
	3.24
	3.29

	L2
	4.37
	15.07
	9.72

	L3
	3.4
	4.27
	3.84

	Average
	3.71
	7.53
	


Main-plot (A) = 11.91, Sub-plot (B) = 7.99, Interaction AXB = 15.98
From the ANOVA table 1, 2 and 3 the result shows that there was significance different in the sub-plot and interaction of table 2 and also there was significance different in the sub plot of table 3 but not significance different in table 1 of the plant number of leaves. However, when subjected to mean separation using   least significance different at 5 percent significance level there was significant different at Table 4 main plot but no significance different in Tables 5 and 6.
Stem Diameter at Week 1, 2 and 3 before and after planting 
Table 13: Analysis of Variance for stem diameter at week 1 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS
	FCAL
	FTAB5%

	Replication (r-1)
	2
	0.424
	0.0212
	1.7741
	19.00

	Main-plot (A) Treatment (A-1)
	1
	0.0274
	0.0274
	2.2929
	18.51

	Error (a)(r-1)(A-1)
	2
	0.239
	0.01195
	
	

	Sub-plot (B) Treatment (B-1)
	2
	0.1613
	0.08065
	2.2353
	4.46

	Interaction (AXB)
	2
	0.045
	0.0225
	2.2353
	4.46

	Error (b)
(r-1)(b-1)
	8
	0.2886
	0.03608
	
	


	Total (rab-1)
	17
	0.5886
	
	
	



Table 14: Analysis of Variance for stem diameter at week 2 before and after application of cow dung manure.
	Source of Variation 
	DF
	SS
	MS
	FCAL
	FTAB5%

	Replication (r-1)
	2
	63.89
	31.9745
	4.499
	19.00

	Main-plot(A) Treatment (A-1)
	1
	26.24
	26.24
	3.695
	18.51

	Error (a)(r-1)(A-1)
	2
	140.203
	7.1015
	
	

	Sub-plot (B)
Treatment (B-1)
	2
	84.525
	42.2625
	7.094
	4.46

	Interaction  (AXB)
	2
	170.422
	85.211
	1.431
	4.46

	Error (b)
(r-1)(b-1)
	8
	476.6
	59.575
	
	

	Total (rab-1)
	17 
	8.68
	
	
	



Table15: Analysis of stem diameter at week 3 before and after application of cow dung manure.
	Source of Variation
	DF
	SS
	MS 
	FCAL
	FTAB

	Replication (r-1)
	2
	0.3048
	0.1524
	0.2942
	19.00

	Main-plot (A)
Treatment (A-1)
	1
	0.2803
	0.2803
	0.5411
	18.51

	Error (a)(r-1)(A-1)
	2
	1.036
	0.518
	
	

	Sub-plot (B)
Treatment (B-1)
	2
	0.7426
	0.3713
	0.3210
	4.46

	Interaction (AXB) 
	2
	0.128
	0.064
	0.2214
	4.46

	Error (b)
(r-1)(b-1)
	8
	2.3128
	0.2891
	
	

	Total (rab-1)
	17
	4.8045
	
	
	


Table 17: Mean Value of effect of cow dung manure on stem diameter at week 1 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	0.64
	0.7
	0.67

	L2
	0.8
	0.6
	0.7

	L3
	0.46
	0.54
	0.5

	Average
	0.63
	1.84
	


Main-plot (A) = 0.073, Sub-plot (B) = 0.073, Interaction A and B = 0.2068
Table 18: Mean Value of effect of cow dung manure on stem diameter at week 2 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	0.165
	0.198
	0.1815

	L2
	0.88
	0.167
	0.5235

	L3
	0.5
	3.59
	2.045

	Average
	0.515
	1.32
	


Main-plot (A) = 1.80, Sub-plot (B) = 4.20, Interaction A and B = 8.40


Table 19: Mean value of effect of cow dung manure on stem diameter at week 3 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	1.40
	0.92
	1.16

	L2
	1.11
	0.97
	1.04

	L3
	0.76
	0.59
	0.68

	Average
	1.09
	0.83
	


Main-plot A = 0.486, Sub-plot B = 0.24, Interaction A and B = 0.43
From the ANOVA table 1, 2and 3 of stem Diameter. The result shows that there was high significance different in table 2 sub-plot (B) treatment at 5 percent level of significance but no significance different in table 1 and 3. However, when subjected to mean separation using least significance different at the main plot, sub-plot and interaction in table 4. There was also high significance difference in the sub-plot and interaction of table 6 but on significance difference in table 5. 
LEAVES AREA AT WEEK 1, 2 AND 3 BEFORE AND AFTER PLANTING 
Table 20: Analysis of variance for leave area at week 1 before and after application of cow dung manure.
	Source of variation
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	3012.97
	1506.49
	21.169
	19.00

	Main-plot (A)
Treatment (A-1)
	1
	78.337
	78.337
	1.1007
	18.51

	Error (a)(r-1)(A-1)
	2
	142.327
	71.164
	
	

	Sub-plot (B) 
Treatment (B-1)
	2
	1131.26
	565.63
	0.8944
	4.46

	Interaction (AXB)
	2
	1218.13
	609.065
	0.9631
	4.46

	Error (b)
(r-1) (b-1)
	8
	5059.14
	632.393
	
	

	Total (rab-1)
	17
	10642.16
	
	
	







Table 21: Analysis of variation for leaves area at week 3 before and after application of cow dung manure.
	Source of variation 
	DF
	SS
	MS
	FCAL
	FTAB5%

	Replication (r-1)
	2
	18112.605
	18112.605
	2.084
	19.00

	Main-plot (A)
Treatment (A-1)
	1
	4964.79
	4964.79
	5.712
	18.51

	Error (a)(r-1)(A-1)
	2
	17383.825
	8691.92
	
	

	Sub-plot(B)
Treatment (B-1)
	2
	43728.245
	218930.59
	3.665
	4.46

	Interaction (AXB)
	2
	437861.17
	218930.59
	3.670
	4.46

	Error (b)
(r-1)(b-1)
	8
	477290.6
	59661.33
	
	

	Total (rab-1)
	17
	448.87
	
	
	



Table 22: Analysis of variance for leaves area at week 3 before and after application of cow dung manure.
	Source of variation 
	DF
	SS
	MS
	FCAL
	FTAB 5%

	Replication (r-1)
	2
	7739.69
	3869.85
	2.34456
	19.00

	Main-plot (A)
Treatment (A-1)
	1
	5674.21
	5674.21
	3.4377
	18.51

	Error (a)(r-1)(A-1)
	2
	3301.12
	1650.56
	
	

	Sub-plot (B)
Treatment (B-1)
	2
	6629.56
	3314.78
	1.8320
	4.46

	Interaction (AXB)
	2
	707.78
	353.89
	0.1955
	4.46

	Error (b)
(r-1)(b-1)
	8
	14474.89
	1809.36
	
	

	Total (rab-1)
	17
	38527.225
	
	
	




Table 23: Mean Value of effect of cow dung manure on leaves area at week 1 before and after application of cow dung manure.
	Levels
	Before
	After
	Average 

	L1
	25.15
	47.68
	36.42

	L2
	47.73
	30.34
	39.04

	L3
	17.38
	24.74
	21.06

	Average
	30.08
	34.25
	


Main-plot A = 5.69, Sub-plot B = 12.94, Interaction A and B = 25.89


Table 24: Mean value of effect of cow dung manure on leaves area at week 2 before and after application of cow dung manure.
	Levels
	 Before 
	After
	Average

	L1
	33.1
	87.92
	60.51

	L2
	65.64
	49.09
	57.37

	L3
	29.05
	37.18
	33.12

	Average
	42.510
	58.03
	


Main-plot A = 62.99, Sub-plot B = 132.99, Interaction A and B = 265.98
Table 25: Mean value of effect of cow dung manure on leaves area week 3 before and after application of cow dung manure.
	Levels
	Before
	After
	Average

	L1
	42.3
	102.87
	72.59

	L2
	77.97
	64.17
	71.07

	L3
	33.75
	52.62
	43.69

	Average
	51.34
	73.55
	


Main-plot A = 27.45, Sub-plot B = 31.34, Interaction A and B = 62.69
From the ANOVA table 1, 2 and 3 of leaves area, the result shows that there was no significance difference between the treatments using least significance difference at 5 percent significance in the sub-plot treatment and the interaction of table 4 but no significance difference in table 5 and 6.
Discussion
	From the result analysis, cow dung applied to cocoyam plant shows no significance difference from the ANOVA table 1,2 and 3 of plant height but however when subjected least significance difference, it shows high significance difference between the sub- plot treatment and interaction of table 4 but no significance difference in table 5 and 6. And also the result analysis from the ANOVA table 1, 2 and 3 of number of leaves show that there was significance difference in the interaction and sub- plot of table 2 and 3. But however, when subjected to least significance difference at 5 percent significance level there was significance at table 4 main plot. ANOVA of table 1,2 and 3 of stem diameter also shows high significance difference in table 2 sub- plot treatment and also when subjected to mean separation using least significance difference shows that there was significance difference at table 4 and 6. The ANOVA table 1, 2 and 3 of leave area shows on significance difference but when subjected to mean separation using least significance difference in table 4sub- plot. Shyam et al (2007) also on the growth and corn yield responses of upland cocoyam.                       
Summary and Conclusion  	
In summary, the application of cow dung, manure at 500g and 300g a week before planting showed effective performance on growth rate of cocoyam plant than the application of cow dung manure a week after planting. Because of insufficient nutrient in the soil to the cocoyam plant (what did you intent to write here?). Base on the findings of this study, the following conclusion can be drawn, regarding the effects of cow dung manure on the growth rate cocoyam plant. Cocoyam plant practices were developed to fit in the social- economic condition of the farmers.
Recommendation 
	Following the result of this study, it will suffice to make the following
recommendation:
4. Cow dung manure should be applied at 300g and 500g to the soil before planting the cocoyam plant.
5. Environmental education should be given to farmers on the importance of using cow dung manure at different levels on the growth rate of cocoyam plant.
6. Further research should be carried out in this area to explore all possibilities.
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Abstract:
Pot experiment was conducted to evaluate the effectiveness of poultry manure (PM) on remediation of crude oil simulated coastal plain sand of Obio Akpa in Akwa Ibom State. Each pot weighing 3kg was simulated to 0.2 and 5% (w/w) with Bonny light crude oil of relative’s density (specific gravity) of 0.835kgm3 with unstimulated soil as control and amended with PM. Treatments were replicated three (3) times, completely randomized and arranged in a green house of Akwa Ibom State University for 42 (forty two) days. The result showed that at the end of the experiment, soil pH significantly increased with increased in crude oil percent applied. This study recommends that at 2% crude oil population, the soil should be amended with PM or any other suitable microbial food for the desired microbial contaminants degradation to proceeds.
KEY WORDS: Pollutant, Simulation, Remediation.
Introduction
Despite the numerous advantages accruing from the petroleum industries, there are serious environmental and social problems associated with crude oil exploration and exploration. Environment according to UNEP (2010) refers to the framework of environment of land, air and water. It also includes layers in the atmosphere, inorganic and organic matters (both living and non-living), socio-economic components and human environment. These component and processes include social, economic, technological, culture, historical, archeological component and processes, land and associated resources, structure, sites, human health, nutrition and safety etc. Contamination and eventual pollution of the environment are the primary negative impact of crude oil exploitation. 
In appreciation of the potential danger posed by crude oil spill and other industrial effluent, countries worldwide are encouraged to set up legislation to ensure proper compliance to effluent and crude oil clean-up standard.
Van (2004) reported that bioremediation holds the promise in solving environmental pollution problems because of the process, economic feasibility and legal requirement process. But a major setback to the effectives use of bioremediation is that any specified strain of soil microorganisms is quite restricted in the range of Hydrocarbon/pollutants it can grow on or use as substrate. This is why the biodegradation of pollutants in the natural environment is known to be slow and complicated whose quantitative and qualitative aspect depend on the constitution and the seasonal environmental conditions, the population density and the constitution of the indigenous microbial community (Leahy and Colwell, 1991).
According to Nwankwo and Ifeadi (1988,) crude oil spills may result from equipment failure, malfunctioning, age, overloading, corrosion, abrasion of machine parts, and vandalization of pipelines. Drill cutting, drill mud and fluid use for stimulating crude oil production, chemical injected onto them to control corrosion and to assist the separation of crude oil from water etc, released into the environment in the course of crude oil production operations are also sources of pollution. Incidental crude spills could oil also as a result of improper disposal of petroleum production as well as wrong handing during transportation and marketing (Odu 1972). Effect of crude oil spill on the environment notwithstanding, natural ecosystem has been subject to series of disturbances by man, over population and industrial action have contribution in various ways to the deterioration of the environment upon which humanity is completely dependent for life. In this regard, biostimulation and bioaugmentation methods have often been employed in order to speed up pollutants degradation in the soil Atlas and Bartha (1993). Bioremediation is the use of living organism to clean up pollution in an environment (Odukuma and Dickson, 2003). Bioremediation is the combination of two words – bio- short for biological and remediation, which means to remedy. Biostimilation involves the addition of appropriate microbial foods to a polluted soil (Leahy and Colwell, 1991).
Bioremediation of crude oil polluted soil using PM therefore become necessary because the finding could point to effective’s crude oil degradation processes and can also help in the development of microbial clean-up culture for the bioremediation of polluted soil.
Therefore, this study aims at identifying and using PM (nutrient source) to remedy a polluted soil. The study is also to monitor the degradation of crude oil in the soil amended with PM and in the unamended soil.
Materials and Methods
This experiment was carried out at Akwa Ibom State University Teaching and Research Farm Green House, Obio Akpa in Oruk Anam LGA, Akwa Ibom State, Nigeria. The area is situated between latitude 40 31-N and 50 31-N and 70 31-E and 80 01-E.
The area experiences two distinct seasons’ rainy and dry seasons, the rainy season starts from April and last till October with a brief period of dryness (August Break). The rainfall is heavy with estimated annual range which may vary from 2000 to 2680mm. rainfall pattern is bimodal with peaks in June and September, (Ukpong, 1992).
The highest temperature (320c) is experienced during the month of February through March and coincides with the overhead passage of the sun.
Experimental Treatment
Eighty-One (81) Kilograms of top soil (0-15cm) was excavated from the Akwa Ibom State University Teaching and Research Farm Obio Akpa Oruk Anam L.G.A for the experiment. The soil was taken to the green house, composited, divided into three (3) and respectively simulated to 0.2 and 5% (w/w) with Bonny light crude oil of relatives density (specific gravity) of 0.835kg/m3 at 250c. Then each pollution levels were amended with poultry manure. Three kg of each stimulation level were transferred into polybags measuring 30 x 23cm3. The treatments were replicated three times, arranged in a Green House.
During the study of period, the experiment was kept moistened at field capacity using water can (Akpan and Ekpo, 2006). To ensure that all the pots received equal environmental conditions, bags were relocated in the green house every week. After 42days, soil were sampled for Ph, Organic Carbon, %total N, C/N Ration, Available P, crude oil concentration, ECEC and for % base saturation.
Extraction of Total Crude oil Concentration
Modified method of Toogood and Rowell (1977) as adopted by Ekpo and Udofia (2008) was used for the extraction of crude oil concentration in the soil. A preliminary extraction was carried out with 10ml of crude oil mixed with 50g of the soil. This was used to determine the percent recovery rate.
Twenty millimeters (ml) of methlylene chlorine (petroleum hydrocarbon contaminants extracts, USEPA method 3345, 2010) was poured into each bottle containing 100g soil of each treatment option. It was shaken vigorously and decanted into sterile test tube. The extraction was repeated twice with 10ml each of the methylene chloride. 
The total extract was the heated for 8 minutes at 1750c over a hot water bath for the evaporation of the methylene chloride. The residual crude oil left in the test tube was then weighed and the crude oil concentrated calculated based on the fractional recovery rate. Three (3) extractions were done for each set and then mean value recorded. It was discovered that the percent recovery rate was consistently 73.50% + 2% (i.e. from 100g of crude oil introduced into the soil, 7350 + 2g was recovered while the remaining 26.50 + 2g absorbed, into the soil particles). From the above, it was possible to calculate the fractional loss per gram of the crude oil recorded as:

Amount of crude oil introduced				100g
Amount of crude oil recovered				73.50g
Recovery per gram of the crude oil					73.0/100=0.735g
Percent Recovery								0.735x100=73.50%
Percent Loss							26.50% 

The fractional recovery rate of 0.735 was therefore a constant with respect with the method used here for crude oil residue recovery. The fractional loss of 26.50% needs to be calculated and added to recovery crude before the quantity biograded is known.
Analytical Methods for Soil
Before treatments and at 42 days (6 weeks), soils were sampled, sieved and analyzed for the following:
1. pH – determined by glass electrodes in 1:25 soil water ratio (Udo and Ogunwale, 1978).
2. Organic carbon: determined by dichromate wet oxidation method of Walkley and Black (1934) as described by Nelson and Summers (1982).
3. Total Nitrogen – Total Nitrogen was determined by Macrokjeldahl digestion and distillation methods of Jackson (1970). 
4. Available P was determined by Bray and Kute No 1. (1945) methods as adopted by page et al., (1982).
5. Determination of Exchangeable Bases – Calcium (Ca) and Mg were determined by titration method of Jackson (1970) as modified by Nelson and Summers (1982). 
6. Na and K were determined by Flame Photometer (Corning ELL model) as described by Thomas (1982).
7. Exchangeable acidity – (AL plus H) was extracted with molar KCL solution and acidity determined by titration method of Mcclean (1965).
8. Particle size analysis – This was done by hydrometer method of Boyoucous (1951) as modified by Klute(ed) (1986). 
Statistical Analysis
Descriptive statistics were used to interpret the results.
Results and Discussions
Poultry Manure was obtained from a local poultry farm air dried, sieved and analyzed for pH, Oc, Total N, P.K, Mg, Ca, mg and Na using standard procedures (Table 1).
Table 1: Chemical properties of poultry manure.
pH in H20 (1:2.50) 							5.99
Total N (%)								3.01  
Phosphorus (%)							1.51
Potassium (%)							4.10
Magnesium (%)							2.01
Calcium (%)								0.94
Sodium (%)								1.69

Table 2: Selected physiochemical properties of the soil used for the study 
Parameters Measured					Values 
								0%		2%		5%
pH in H20 (1:2.50)					5.80		6.15		6.20
Organic Carbon (%)					3.91		4.23		3.98
Total Nitrogen (%)					0.12		0.15		0.17
C/N Ratio						32.58		28.20		23.41
Available Phosphorus (mg/kg)			23.30		51.00		64.00
Crude Oil Concentration (g/kg)			58.99		43.82		38.91
ECEC (Crude Oil kg-1)					7.15		6.49		5.79
% Base Saturation					83.22		85.36		81.86
% Sand						A85.82		N.D		N.D
% Silt							8.42		N.D		N.D
% Clay							5.76		N.D		N.D
Textural class sandy loan
Symbols: C/N Ratio = Carbon Nitrogen Ratio, ECEC = Effective Caution Exchange Capacity 0% = Control Soil.
Calculation of quantity of pm. Applied per 3kg soil.
Hectare is 1000cm2 = 1000 x 100,000
Soil depth = 15cm
Soil bulk density = 1.3 or 0.13 cubic meter
i.e.	1.30		Cubic Meter
	 10	
Weight of the soil per hectare – 1000 x 1000 x 1.3 x 15
						     10 x 10
= 195000kg
= 1.95mkg/h
Weight of Soil used =			3kg = 3 x 1000		kg
						1950000
= 0.0153846
Gram = 0.0153846 x 1000 = 15.38g
Quantity of Crude oil applied
3kg of soil = 3000g soil w/w
At – 2% = 3000 x 2		= 60g
		  100
At – 5% = 3000 x 5				= 150g
		  100	
Effects of treatments on the soil physiochemical properties are shown in Table 2. Addition of poultry manure resulted in the increase of soil pH from 5.80 – 6.15 at the end of the experiment. Increased in the soil pH after treatments may have been due to utilization of the crude oil and soil amendments by the soil microorganisms. According to Itah and Essien (2002), utilization may have resulted in the microbial growth and concomitant products. This is therefore meant that soil amendment (Poultry Manure) were effective in the remediation processes. This is also in keeping with Atlas et al., (1981) that hydrocarbon can be significantly enhanced by adding food sources to stimulate microbial population. Thus, percent crude oil concentration in the soil will decrease with time.

Results of total nitrogen contents decrease at the end of the experiment (42 days). This may have be due to increase in bacterial activities as the result of poultry manure addition. This may be put greater demands on the soil limited nitrogen status (Alexander, 1976).

At 2% pollution level, total N values were observed to be lower than 5% pollution level. This may been due to immobilization of nutrients resulting from the use of Carbon (Hydrocarbon and Poultry Manure) materials as energy source by the soil microbes as a result of Carbon materials. Narrowing of C: N ratio with time during the remediation period in all the treatments means that degradation proceeds, the energy supply diminished. Narrower or narrower C: N ratio among treatments options implied that the remediation was successful using poultry manure.

The wider C: N ration in the control soil compared to the Poultry Manure amended soil at 2-5% simulation levels may been due to lack of feedstock or toxicity of crude oil soil life (Jia et at., 2004).

Effective caution exchange capacities and percent base to the PM amended soils. This suggests that amendments (Pm and crude oil) might have resulted in the assimilation and immobilization of nutrients due to intense biochemical activities brought about by increased microbial cells.

Conclusion and Recommendations
Remediation of crude oil polluted soil using poultry manure was carried out. Soil pH increase with increase crude oil percent applied and gradually increased with time in all treatment option with the higher values obtained in 5% pollution level at day 42 organic carbon in the soil also increased with the increased in crude oil concentration. Wider C: N ratios were obtained in the control. The results also indicated with increased in crude oil percent applied.

Recommendations
This study recommends that at 2% crude oil pollution, the soil should be amended with PM or other suitable microbial food.  
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REVIEW :VALUES OF ARCHITECTURAL HERITAGE SITES IN TOURISM INDUSTRY IN NIGERIA
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Abstract: Abstract
The tourism product has been described as the amalgam of all activities, involved in by a tourist in the process of his journey. A “Tourist Package” includes attractions, facilities, transportation etc. The aims of this review are, first, to investigate the potentials of architectural heritage in the context of tourism destination development, secondly, to appraise the outcome of preservation and its implications for tourism. The review is an effort to explore and understand the interrelationships between tourism and architectural heritage sites through tourist image and perception. A mixed research method is utilized to gauge tourists' image/perception of heritage resources, and impact. Findings revealed that architectural heritage resources have the most appeal to tourists. The study to date demonstrates the architectural value and tourist and preservation potential of the buildings observed.
Introduction
Cultural resources are physical features, both natural and man-made, associated with human activity. Tourism is today a global industry which cuts across all other sectors of the economy. Not only does tourism boost the economy of host community it is also a marker identity. Considering the benefits of tourism, the government of most countries are developing their tourism industry Introduction Nigeria is endowed with outstanding and diverse heritage resources—product of human processes and activities (Aplin, 2002). Some of which are traditional festivals, indigenous technologies, traditional arts and crafts and cultural landscape. These are products of the diverse ethnic groups in the country. Considering the uniqueness of the above heritage resources they have become a medium through which Nigeria is identified and appreciated. As a result of the abundance and significance of these products, Nigeria has become a renowned tourist destination attracting tourists and visitors from across the globe to its heritage resources  a source of identity which distinguishes one nation or ethnic from another. These resources manifest as tangible and intangible natural and cultural products. The tangible resources are the material cultural expressions of the societies that are living or lived in the area example include landscape, monuments, traditional buildings, archaeological sites, temples, historic cities, etc. While intangible are the immaterial cultural expressions and traditions of societies rooted in the cultural values and practices of both past and present generations which includes traditional ways of life, social practices, festivals, music, craftsmanship, etc. These resources do not only possess intrinsic beauty and value, but are also one of the key assets of tourism. This is because their uniqueness woos tourists who want to experience unique landscapes, traditions and history of cultural sites. As Herbert (1989) stressed that the attractiveness of heritage as a commodity has increased number of areas being promoted as heritage destinations. Hence, heritage resources are significant drivers that have the potential to develop and promote tourism, with significant impacts on environmental, social and economic life of the community. 
 Heritage resources and tourism are indeed complementary. On one hand heritage resources promotes tourism development and tourism on the other showcases and preserves a people's heritage (Ezenagu & Iwuagwu, 2016). In view of this, Comer (2012) observed that at heritage sites, tourism can provide both economic and social benefit for local populations and opportunities for understanding past and present cultures for visitors.
Cultural  resources  are  physical  features,  both  natural  and  man-made,  associated  with human activity. The man-made resources include objects shaped or created from human actions while natural resources include those physical and animal features used by humans for specific purposes apart from its natural use. In its entirety cultural resources stand as anything which represents human past  experience and most times are  unique to  certain groups. Therefore, cultural resources, constitute unique medium through which all people regardless of background can express and distinction themselves from their neighbours. It stood as an evidence of man’s existence in the past and today as man’s cultural identity. As the  product  of  human  culture  it  embraces  man’s  diverse  belief,  festivals,  traditional architecture and technology, dance, drama, dressing, diet, arts and craft etc which are the features of any society both past and present. It cuts across man’s society and can be used as  blue  print  for  development  in  the  society.  It values and ideas constitute  necessary ingredients for  the pursuit of unity in a nation with proliferation of  tribal groups. And  also cultural resources in particular festivities encourage  travel to  consume the uniqueness of cultural display by various ethnic groups. This movement of people on the basis of culture points to tourism  - the temporary movement of people to places  of interest. Enoh (2003) describes  tourism  as travelling for  recreation. She  further acknowledged that  man, from ever-since the earliest civilizations had some unobligated time set aside for such recreational activities.
Therefore, tourism is not new to man at all. Nigeria has outstanding and diverse heritage resources, products of its numerous ethnic groups. These heritage resources were created from human interaction with the environment. Under this guise, they have become a source of cultural identity and national pride. They are grouped as tangible and intangible heritages which are today a driver of cultural tourism—travel to experience unique traditional beliefs and practices. This form of travel does not only uncover unique heritage landscape but also allows the tourist to be immersed in intangible heritage processes—traditional rites, festivities, ritual enactment, etc. Such experience could not have been possible without tourism—the process through which culture can be consumed by tourists and positively exploited by host community. Therefore, this review work is set to establish heritage resources as of the major reasons for cultural tourism in the country. To achieve the set goal, the paper will explore UNESCO and many 

Therefore, heritage is the living edifies of human life protected for its value to cultural continuity. Considering the benefits, it is no gainsaying that heritage resources play very important role in the lives of any nation and as such should be conserved and preserved but not the case with Nigeria. This is because heritage resources as evidences of past and living culture are seen as products of African traditional religions—a religion which has been degraded as a religion of the pagans, idols, heathen, etc. To this effect, anything that emanates from cultural institutions, lifestyle and events are vulnerable to destruction because of its association with African traditional religions. 
These cultural properties were recognized for their intrinsic values and outstanding significance beyond the community and states where they are located. Some of the unique heritage resources with outstanding historical and cultural significance declared national monuments by the NCMM include the following: Mbari Art of Imo state, Masquerade (mmonwu) festival of Anambra state, Dye Pits of kano state, Sukur kingdom, Osun Osogbo sacred grove, Nok culture of Kaduna state, Argungu fishing festival of kebbi state, Esie stone sculptures, the Great Kano Wall, Kano state, etc. These heritage resources are of great cultural significance to the country. Festivals are memorable events set aside to commemorate important events in the life of people and communities such as coronation, worship of god(s), rites of passage, birth, death, history of Ezenagu, Cogent Arts & Humanities (2020), 
Some benefits of cultural and Heritage in tourism in Nigeria
1 Help build social capital
2 Promotes Preservation of Local Traditions, customs and culture
3 Promotes positive behaviours
4 Improves communitys image and pride
Promotes community beautification

This review is set to establish architectural heritage resources as the major reason tourism in the country, stating their significance and contributions to sustainable cultural tourism.
Considering the uniqueness of cultural heritage resources they have become a medium through which Nigeria is identified and appreciated (A plan, G 2002) As a result of the abundance and significance of these products Nigeria has become a renowned tourist distinction attracting tourists and visitors from across the globe to us heritage resources.
Therefore, tourism is the process through which heritage resources can be consumed by tourists and positively exploited by lives community. Since heritage involves using the past (Raivo, 2002) it promotes tourism.
On one hand heritage resources promotes tourism development and tourism on the other showcases and preserves a people’s heritage (Ezenagu and Iwugwu, 2016). Comer (2012) observed that at heritage sites, tourism for local populations find opportunities for understanding past and present cultures for visitors. Therefore, heritage is the living edifies of human life protected for its value to cultural continuity. Upon this premise, haugs limited nations Educational, Scientific and cultural organization and conservation of heritages for both present and future use – cherished past and present passed on via generation, tourism’s sites, encompasses landscapes historic places, sites and built environments, as well as biodiversity collections, past and continuing cultural practices. Knowledge and living experiences (Gunlu Tage Pirna 2013) 
In the light of the above UNESCO (2003) defines culture as the present manisfestation of human past – spiritual and emotional sense.. Tis makes the cultureal heritage of a community, an important tourist resources, increasing the tourism potential. To increase the tourism potential and tourist appeal and heritage resources in the country many with significant cultural and histories value have been declared national monuments by national commission for museums and monuments (Nemm). In other words, heritage resources contribution major respository of the tourism assets. Sofar, numerous tangible and intangible heritage has officially been pozelte in the national register. At present, Present, NCMM have declared 65 heritage properties national monument across the country. These monuments are recognized for their intrinsic values and outstanding significance beyond the communities and states where they are located Those includes: Dye pits of Kano State, Sukur Kingdom, Osun Osogbo Sacred prove, Nok Culture of Kaduna State, Argungu Fishing Festival of Kebbi State, Esie Stone Sculptures, the Great Kano Wall etc.
Nigeria and foreign archeologists have used heritage resources and finds to make significant contributions to the understanding of human and cultural evolution in Nigeria in particular and in Africa in general. For instance, Shaw and Daniels (1984), show that the earliest West African man is from Iwo Eleru, at Isarun, near Akure, Ondo State, Nigeria. Also, Leakey (1936), noted that human origin started in Africa, The classical naturalistic bronze art works of Igbo Ukwu, Benin and Ile Ife and the Nok Terracotta point to effective period of civilization in pre-colonial time in Nigeria. Heritage Sites Mangement and Tourism Development 19 it is probably fair to say that the most notable encounter people have with heritage is when they travel (Horne 1984). As tourist, people travel round the world to visit heritage attractions, but they also visit local heritage sites. One justification for visiting cultural heritage, especially when travelling with children, is that such sites have a “particular” significance allowing visitors to learn more about the area. You have not visited a place properly, they say, until you have understood at least a bit of its history. One of the main aims of consuming heritage tourism is a confirmation of the visitor’s own social milieu and lifestyle (Holtorf 2006. Knowledge about the past and cultural heritage is considered as very important portion of social and economic development plans in the country. It is required that archaeology or heritage in general be include in curriculums of elementary and high schools and in colleges of education. In the Universities of Ibadan and Nigeria, Nsukka as well as Ahmadu Bello University, Zaria and Kwara State University, Malete we teach Archaeology and Cultural Resources management not only to impart knowledge, but also to encourage the preservation and protection of our cultural heritage.
Heritage and the past is a major and the past are a major source of information for the interpretation of local and nation history. Heritage also yields symbolic or spiritual value for modern people in Nigeria. It has been used to create group or community identities. A Yoruba legend has it that Oduduwa is their father and Ile Ife, their cradle. This myth is not only important for the people in Identifying who they are and where they come from; it also bonds villages together, while creating a sense of identity and solidarity. In addition, heritages is symbolically used to mark provincial identities. Today, tourism is a major item of international trade and, perhaps the biggest international business activity after all. International tourism is the largest single item in the world’s foreign trade and for some countries; it is already, the most important export industry and earner of foreign exchange. Culture is tourism’s main attraction. Without culture to make the difference, every place would seem blandly the same. Without cultural heritage, places around the world would have little to offer that would attract for purposes of tourism. World heritage sites are cultural sites, such as the Pyramids in Egypt, the Great Wall of China, Osun Oshogbo Festival and others. Managing heritage sites is a step towards promoting tourism without which all the expected economic gains would not be realized. Heritage Sites Management and Tourism Development Insecurity and the Need for Heritage management. Despite the laws against plundering looting and stealing of heritage, some of these precious resources have become endangered;
Tourism Space And Its Relationship With Architecture And Urban Planning
The discussion on the tourism space and its relationship with architecture and urban planning focuses on a scenario of development finally synthesized in the image of " tourist urbanity", as the great floating urban mosaic, capable of keeping together the threads that belong to the cultural fabric of the city and territory. Tourism: generating phenomenon of urbanity. Tourism began as an urban phenomenon. An invention that crystallizes the values and the social practices even in areas that are distant from the urban model, based on attributes established for the city: mass, contiguity and monumentality (Cooffé, 2010). 
The tourist sites are not necessarily less urban than the city, they are just urban in a different way to the extent to which tourism induces changes in space, generating differential of urbanity that derives from physical relocation and cultural processes. Clear examples of physical relocations are the phenomena in which the contemporary geography must 
include the new islands of Dubai, as the areas where tourism does not follow a logical location, based on natural or man-made landscapes as a tourist motivation, but induces a boost of "de-territorialization" (Raffestin, 1984) which introduces a first field of assessment regarding the perception of the landscape and the creation of tourist landscapes and their image, where architecture also plays a mediating role. 
This investment in urban physicality can manifest itself in a wild competitiveness, but also for an imperative of creativity of the tourist sites, which are from this point of view workshops of urban and architectural forms, of real utopias or heterotopias (1) where in the concrete report with the places, tourism transfers an urban substance every time. If on the physical relocation level you can now talk of new tourist areas, it is also true that there is a psychological construction on the cultural level, but sometimes also physical, a sort of "environmental bubble" (Boorstin, 1964) equal to that of the origin within which the visitor can move easily without ever coming in contact with the otherness of people and places. Indeed the creation of the environmental bubble has been more common than what many people think and probably was an intrinsic character to the phenomenon of tourism from its inception. The reconstruction of an old England environment in the colonies and in resorts where mainly British tourists stayed in during the nineteenth century and the first half of the twentieth century, is one example just as today it is the universal and recognizable space of tourist resorts. 
From a strong relationship between tourism phenomenon and the theme of the urban, research to date have reinforced a formula referring to the "urban tourism" which appears to be limited exclusively to the study of the links between tourism and the city. For a very long time the urban geography has been confused with the study of the city (Lussault and Staszak, 2003) only recently focusing attention on tourism as an urban phenomenon.
Based on these premises we can identify tourism as a form of urbanity, a relationship with the space that starts from a project, an intention that regards the practice of areas and places.
How Modern Architectures are Economically and Functionally Viable 
As for the commercial component architecture and tourism, art and expressive architecture is certainly a luxury where economically successful enterprise functionality of the building deemed sufficient. For the purpose of explanation must be noted that in this case we’re talking about architectural design that is reduced to the minimum requirements set by one such a functional building. Tourist property mostly have value if they are profitable, no get no value. Architecture costs and naturally multiplies the investment compared to the facility that is reduced to pure functionality. Already at the stage of business planning topics architecture is the first critical point and requires a professional economical budget and highly professional estimation of the location and design of products. In contrast, good or unusual architecture increases the interest of the market and, depending on the product evaluation, can give a new location, attractive appearance. Architecture creates also new functionality, or causes by using this new functionality that all inherited and old different experiences, thus offering the possibility of tourism development of new products. From the perspective of visitors still here must not remain non-mentioned discussion ‘form follows function’ or ‘function follows form’ that just in tourism real estate and products can lead to oscillation in the evaluation of both positive and negative. Tourism and architecture never before were so closely together on the development of products such as is the case today. This again closes the circle of mutual success. Therefore, unsuccessful projects are “monsters”, built as a demonstration of a specific conceptual directions in architecture, which are successful in their intent to share certain thoughts and way of looking at architecture and urban space and there are only a sculptural, while their function transforms. There we come to the point of sustainability, which is not just a technical problem. In order to achive success, a sustainable project must be socially sustainable as well as economically. Such a project should comunicate with its society, should attract and be inspiring, and over all mast make economic sense. Architecture in terms of tourism  is now an integral element of the planning of the city, whether it is of cultural heritage or contemporary architecture. When it comes to heritage, it is the architecture resulting in a particular context that is completely defined and therefore it is a testimony about history. In this sense, the architecture can become a brand that describes the identity of certain social or cultural groups, and linked to the cultural and educational tourism.  Although today in most cases this architecture is unfunctional and hard switching to modern forms of construction works and the city life, it must be preserved and used in the planning of sustainable development of the city just as part of the tourism industry. Modern architecture, unlike the architecture of cultural heritage, is viewed from the aspect of entertainment and spectacle, even if we talk about function of the structure, location or shape. Unusual and controversial form that uses all the benefits of modern technology certainly attracts the attention of visitors, but this is not always enough. Location which provides the context and function that brings the economic viability and the possibility of continued use of space is also one of the important factors for the transfer of a work of architecture in the branded product. Modern cities  nowadays pay  a great attention to precisely such projects, as drivers of further development and city expansion, as well as the region, in some cases and countries. Great architecture, not only that it promotes economic and social development, but it becomes a product that markets itself as a symbol that exceeds target group and everyone’s must-see tourist destinations.


Does New Architecture Building Promote Tourism
You can’t build or design a good building without understanding their relationship with the natural systems and the surrounding environment.
Architects need to make buildings that are friendly to the environment and more green which can be adaptable to the surroundings, in other words, they need to create buildings that are energy efficient, like green buildings or sustainable buildings which are designed to reduce the overall impact of the built environment on human health and nature.
So they need to take into consideration:
· Efficiently using energy, water, and other resources
· Protecting residents’ health and improving people’s productivity
· Reducing waste, pollution, and environmental degradation
Finally, the relationship between architecture, tourism and environment is very strong and can’t be denied as we see to have a sustainable and healthy environment we have to take good care of the buildings that are built in it and also to have sustainable buildings we have to take into consideration the environment surrounds it and its impacts.
Conclusion
Architecture is concerned with the planning, design, and production of buildings either existing or new (Amole, 2004) and its role in this struggle in which the Nigerian state seeks her rightful position in emerging 21st century global economy cannot be overemphasized. 
The demand on the practice of architecture is thus that research needs to match the level of everyday practice, if the profession is to retain its credibility or relevance. Thus, it is then suggests that architecture should be perceived as the infrastructure needed to provide services to tourists and should be an integral part of tourism package. The review revealed that Architecture and Tourism relate closely and depend on each other and have come a long way since the ancient times. Architecture is of great significance to tourism because, monuments, religious buildings, hotel accommodations and the likes have added value to travel from time immemorial and have necessitated travels globally for leisure and recreational purposes. These have reflected in monumental buildings, temples for gods, theatres, Coliseums to mention but a few. They mostly expressed lifestyle and culture and constituted main attractions in the times. Till these present days, the buildings from the ancient times still attract tourists and have created a form of identity for the cities. Visitors have travelled to lands were architectural edifice served as attractions.
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