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ABSTRACT 

Two experiments were conducted concurrently to determine the effects of charcoal 

incorporation at 3 and 6% in diets containing 5%sun-dried false yam tuber meal 

(SDFYTM) and 15%soaked false yam tuber meal (SFYTM) on growth performance and 

carcass characteristics of broiler chickens, and a digestibility trial to determine nutrient 

digestibility of the experimental diets. False yam tubers were peeled, diced with some 

sun-dried and milled for a feeding trial in Experiment 1. The other diced tubers were 

soaked in water, sun-dried, milled, for a feeding trial in Experiment 2. Wood charcoal 

was crushed into flour and incorporated in diets containing false yam tuber meals in both 

experiments. Experiment 1 involved the addition of 3 and 6% charcoal in diets containing 

5%SDFYTM; whilst Experiment 2 involved the addition of 3and 6% charcoal in diets 

containing15%SFYTM. Both experiments lasted for five (5) weeks. At 4weeks of age, a 

total of 96female chicks (Cobb strains) were selected at random and divided into 16 

groups of 6birds each in each experiment. Each experiment comprised of four dietary 

treatments of treated false yam tuber meal (Control diet with no charcoal and false yam, 

and false yam-based diets with 0%, 3% and 6% charcoal). Each diet was replicated four 

times in a Completely Randomized Design. Parameters measured included mean feed 

intake, weight gain, gain-feed ratio, dressing percentage of carcass, haematology and 

serology. Data collected were analysed by ANOVA. Results of Experiment 1 indicated 

that broiler chickens fed SDFYTM diets at 5% showed no differences (P>0.05) interms 

of feed intake, weight gain, gain-feed ratio and dressing percentage of carcass. The 

findings of this experiment indicated that SDFYTM at 5% can replace maize in diets of 

broiler chickens without any adverse effects on their growth performance.   

In Experiment 2, broiler chickens fed the 15%SFYTM diets significantly (P<0.05) 

affected their growth performance.  

The addition of the wood charcoal (at 3 and 6%) in both false yam tuber meal broiler 

chicken diets, in the two experiments, failed to attenuate the anti-nutritional factors in the 

false yam tuber. 
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CHAPTER ONE 

1.0 INTRODUCTION 

The poultry industry especially broiler production has provided an essential function in 

the economies of both developed and developing countries. According to Parkhurst and 

Mountney (1988), poultry enterprises, when compared to other livestock businesses, are 

easy and cost effective to establish. Rajendran and Mohanty (2003) indicated that poultry 

farming has taken a lead among the many ventures by farmers to supplement their 

incomes because it provides rapid returns, needs little space and investment and can be 

carried out by ordinary farmers. The key to successful broiler rearing is provision of feed. 

According to Koney (1993), feed alone costs more than 60% of broiler production. Maize 

as a major source of energy, forms about 85% of dietary energy of chicken worldwide 

(Bell and Weaver, 2002). Reddy and Qudratullah (2004) reported that cereal grains (e.g. 

maize) production in Africa, Asia and Pacific nations have not been enough for human 

and industrial use, thereby resulting in its scarcity. Thus high feeding cost comes into 

focus as the greatest constraint that must be dealt with through the use of non-

conventional feedstuffs; thus a need for alternative feed resources to spare maize for 

human consumption. 

Examples of non-conventional feed resources useful for poultry production include; 

cassava (Oluyemi and Robert, 1979), blood (Donkoh et al., 1998), oilseed cakes (Nelson, 

1998) and cereal brans (Smith, 1990) as well as new plant resources like the false yam 

(Dei et al., 2011). 

The false yam is a potential non-conventional feed that can be used to feed poultry to 

supply them with energy (Dei et al., 2011).  
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The false yam is a drought resistant shrub (1m in height with tillers) that grows in the 

wild in the dry Savannah belt of West and Central Africa (Fay, 1987).  

It produces appreciable yields of tuber (2~20mt/ha) and seed (~0.214mt/ha) (Fay, 1993). 

Both products are high in starch (Fay, 1991) and can serve as a source of dietary energy 

for poultry. 

The plant is presently not cultivated for its products due to a toxic principle called ‘gum 

resins’ (NRI, 1987) which has been identified as terpenes (Vanhaelen et al., 1986). The 

toxic substances limit their utilization as food for humans and as feed for animals; hence 

both products are available in abundance. However, it is envisaged that with proper 

methods of detoxification, nutritive value of the tuber can be substantially improved for 

feeding monogastric animals (Dei et al., 2011). Earlier findings of Dei et al. (2015) 

indicated that broiler chicken can be fed diets containing soaked false yam tuber meal up 

to 9% without any adverse effect on their growth performance. In another experiment, 

high residual concentration of toxins in the soaked false yam tuber meal diets beyond 

120g/kg affected the growth of broiler chicken (Dei et al., 2015a). 

Wood charcoal in situations of poisoning can act as a toxin binder (Gerlach and Schmidt, 

2012). However little is known of the effect of combining charcoal and false yam tuber in 

diets of broiler chickens, hence this study. 
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1.1 Objectives of the study 

The objectives of this study were to determine the effects of charcoal incorporation at 

0%, 3%, and 6% in diets containing Sun-dried False Yam Tuber Meal (5%SDFYTM) 

and Soaked False Yam Tuber Meal (15%SWFYTM) on: 

1. Nutrient digestibility of finisher broilers. 

2. Growth performance of finisher broilers. 

3. Hematological profile of finisher broilers. 

4.  Serum biochemistry of finisher broilers. 

5. Carcass and organ characteristics of finisher broilers 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1.0 Poultry production 

2.1.1Definitions and species of poultry 

 Oluyemi and Roberts, (1988) defined poultry as birds bred for profit. They are 

domesticated birds. Poultry species mainly include: the domestic fowl (Gallus gallus), 

domestic duck (Anas platyrnchos), turkey (Meleagris gallopavo), guinea fowl (Numida 

meleagris), pigeon (Columbia livia), goose (Anser anser), and ostrich (Struthio camelus). 

Of these, chicken and guinea fowl are mostly reared, useful and profitable in the tropical 

regions (Ayivor and Hellins, 1986). 

Gillespie (1983) reported that there are two main types of chicken namely, the meat -type 

and the egg –type. The meat- types are the broilers used for meat production. They are 

produced by the crossing between breeds or inbreeding within a breed, and few pure 

strains of chicken are used for commercial purposes. 

The egg-type chickens are called layers and produce two kinds of eggs. That is table eggs 

particularly for consumption and hatching eggs which are fertile for breeding purpose 

(Bell and Weaver, 2002). 

2.1.2 Poultry Meat Industry 

Poultry farming refers to the rearing of birds including chicken, turkeys, ducks and geese 

basically for their meat, eggs or feathers (Ray and Roy, 1991). The various systems 

operated in keeping birds are the battery cage or intensive, semi-intensive and free range 

(Aryee et al., 1989).  
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Poultry industry in Ghana grew rapidly during the 1980’s to 1990’s, becoming a strong 

force in agricultural development that supplied about 95% of chicken meat and eggs in 

the country (Flake and Ashitey, 2008). Since 2000, Ghana’s poultry industry has 

experienced a slow growth because of very high cost of production (feed, inputs and 

energy) and lack of credit (Flake and Ashitey, 2008). This has hindered poultry 

production and products supply in the local sector to meet its growing human population. 

The poultry industries consist of traditional sector which accounts for the meat and egg 

needs of many rural people and the commercial sector based on imported hybrid layer 

and broiler strains that supply the needs of urban communities (Koney,1992).The 

industry in Ghana scopes from backyard with few hundred birds to commercial 

production which amounts in thousands (Appiah, 1993). 

These commercial sectors are mainly concentrated in the Greater Accra, Ashanti and 

Brong Ahafo Regions. Demand for livestock products including poultry is expanding in 

West Africa due to population growth and increased urbanization (Killebrew and 

Plotnick, 2010). Farmers that are actively involved in commercial poultry production in 

Ghana are categorized into those producing birds on large scale (above 10,000), medium 

scale (5,000 to 10,000) and small scale (50 to 5,000) as reported by the USDA (2008).  

They produce meat from these farms to meet the nutritional needs of their families and 

the wider population. Poultry meat is one of the major sources of animal protein and 

contributes to the total meat output in many developed and developing countries in the 

world. Bell and Weaver (2002) reported that poultry production makes a substantial 

degree of the global total meat output and it is the second most popular meat consumed in 

the world after pork.  
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For thousands of years, poultry supplied meat and eggs and it accounts for about 35% of 

total meat in 2014 (FAOSTAT, 2014). 

Table 1: Estimated world livestock numbers (million head)  

Specie 1990 2000 2012 % change  

1990-2012 

Cattle and 

Buffaloes 

1445 1467 1684 16.5 

Pigs 

 

849 856 966 13.8 

Poultry 

 

11788 16077 24075 104.2 

Sheep and 

Goats 

1795 1811 2165 20.6 

Total 15877 20211 28890 155.1 

Source: FAO (2014) 

 From Table1 it can be noticed that the number per head of each animal species increased 

after ten years; poultry is noticed to be fastest.  
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This is evident in the utilization and consumption of poultry having a higher percentage 

change (104.2%) from the year 1990 to 2012 among the other species due to cultural 

preferences and religious beliefs. 

Poultry production is the fastest growing meat sector in the world, increasing by 4.7 

percent in 2010 to 98million tons (World Watch Institute, 2016). 

2.2.0 Challenges of the Poultry Industry 

In Ghana (SRID, 2013), poultry recorded the highest numbers out of the estimated 

livestock population between 2003 and 2012 but with a slow growth rate. This might be 

due to many problems that are faced in the poultry industry in Ghana thereby affecting 

the growth of the industry. These problems include poor access to credit, diseases, high 

environmental temperatures, irregular supply of day-old chicks, poor management, influx 

of cheap imported poultry products and scarcity or cost of feed. 

2.2.1 Poor Access to Credit or Capital  

High rate of poverty in Ghana has forced many farmers especially in the North to find it 

difficult to establish or start a business. This has become a major issue as reported by 

Afful (1971) that poultry production is a more costly business and for any plan for a large 

scale production to be achieved, will require a large amount of capital. This is because 

the cost of commercial loans for poultry production in Ghana is escalating to an extent 

that it would not be prudent using them to support poultry production activities (Otoo, 

2009). According to Darko (2010), interest rates in Ghana are seen to be higher compared 

to the international rates and due to the high risk involved, it is important for interest rates 

to be as low as 10% for instance to entice farmers to access credit facilities from credit 
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bodies (Osei, 1990) in order to go into commercial poultry production. Koney (2004) 

reported that bank loans are difficult to obtain which is characterized by unattractive 

terms of payment, prevent people to indulge in these activities for expansion of the 

poultry industry.  

2.2.2 Diseases 

Koney (1993) reported a number of diseases that affect chicken and their prevalence are 

as a result of different organisms and factors which are a major concern in the poultry 

industry (Appiah, 1993). Adene (1996) indicated that the poultry industries in Africa are 

challenged with diseases such as Newcastle disease (ND), infectious bursal disease (IBD) 

or Gumboro, Marek disease, Fowl typhoid, Cholera, Mycoplasmosis and Coccidiosis. 

According to Allan et al. (1978), the Newcastle disease is enzootic and worldwide can 

spread rapidly causing breathing problems, trembling, facial swelling and sneezing with 

muscular in-balances and partial paralysis (Butcher et al., 2012). Jordan and Pattison 

(1996) reported that the Infectious Bursal disease (Gumboro) which affect young 

chickens is an acute, highly contagious immunosuppressive disease (Van Den Berg et al., 

2000) characterized by discharge of watery droppings, ruffled feathers, dehydration 

among birds, and darkening of the muscle (Butcher et al., 2012). It has detrimental 

effects among young chickens and can result in mortality rates between 10 and 100% 

(Jordan and Pattison, 1996).  

Most of these diseases occur as a result of the inadequate skilled personnel to educate 

farmers in the poultry sector therefore the cause of the downward fall of the poultry 

industry (Daghir, 1995).  
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Buamah (1992) reported that the availability of vaccines and vaccinations programmes 

can effectively be implemented to curtail these diseases. But the vaccines and other 

medicines are expensive and as a result can reduce the profit margins for farmers. 

2.2.3 High Environmental Temperatures 

Temperature describes the degree of hotness or coldness of the environment or body. 

This has a reverse relationship with humidity whether high or low. According to Kasei 

(1988), the Northern part of Ghana particularly is located in the Guinea Savannah zone, 

which experiences a recurrent temperatures ranging from 28 to 42
0
C in the dry periods 

somewhere November and April and a daily humidity averagely of 50% annually (SARI, 

2001).  

According to Sturkie (1976), birds can thrive well under a thermo-neutral zone of 12-

26
0
C therefore having temperatures higher than this can be detrimental to poultry life. 

Donkoh (1989) indicated that unfavorable climatic conditions adversely affect poultry 

production in the tropics, resulting in low intake of feed as birds are conditioned to 

counter metabolic heat pressure.  

Temperature and moisture are major contributory factors, which influence heat stress on 

livestock (Bouraoui et al., 2002; St-Pierre et al., 2003). Heat stress suppresses egg 

production in laying hens (Marsden et al., 1987) and consequently egg weight (Vohra et 

al., 1979). Due to heat stress, egg size, laying gradients, mortality, body weight gain and 

egg shell durability are affected (Sterling et al., 2003; Lin et al., 2004; Franco-Jimenez 

and Beck, 2007).  
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The reduced growth and production performance due to heat stress may be attributed to 

low feed intake for broilers (Hurwitz et al., 1980) as well as laying chicken (Sahin et al., 

2009).   

Bell and Weaver (2002) reported that the tendency for body temperatures to increase 

more than core ambient temperature and above the thermo-neutral zone is high as birds 

are exposed to several days of heat and hence can cause health problems.  

The ability of birds to dissipate heat decreases as ambient temperature and relative 

humidity rises above the thermal neutral zone (Yahav et al. 2005; Lin et al. 2006). 

According to Dirian and Waldroup (2002), higher temperature and humidity increases the 

rate of respiration and panting among birds. Larbier et al. (1993) reported that chronic 

heat exposure adversely reduces protein digestion. For instance it is reported that broilers 

experience reduced digestibility of major diet nutrients (proteins, fats and starch) as a 

result of exposure to high temperatures (Bonnet et al., 1997). Optimum temperature for 

bird’s (laying hens) normal growth is 20
0
C (North and Bell, 1990).  Heat stress is latent at 

temperatures 25
0
C and become manifest when the temperatures are above 30

0
C 

impacting negatively on the performance and quality egg production (Bollengier-Lee et 

al., 1999). According to Mohammed and Dei (2010) to reduce the effects of heat stress 

on animals, it is recommended to provide cool water or water mixed with recommended 

amount of alcohol at high ambient temperature in order to promote good performance. 

Dei and Bumbie (2011) reported also that wet feeding is appropriate to encourage good 

performance in poultry at hot periods. 
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2.2.4 Irregular Supply of Day Old-Chicks 

As one of the constraints, supply of quality day-old chicks had been a worry as hatcheries 

are not able to make provision as scheduled.  

Some hatcheries have become ineffective with regards to quality day-old chicken 

provision due to poor sanitation characterized by high mortalities (Appiah, 1993).  

Lack of good management of hatcheries and feed mills consequently affect quality day-

old chicks which adversely affect poultry production (Koney, 1993).  

To address this problem the Veterinary Service Directorate should have been monitoring 

the operations of the hatcheries but little is done to promote good sanitation measures at 

the hatcheries (Koney, 1993). 

2.2.5. Poor Management 

Gillespie (1992) reported that a high level of management is necessary especially for 

major commercial producers. This when encouraged would promote good returns.  

Williamson and Payne (1978) noted that small number of poultry farmers breed their own 

replacements and for that matter do not keep adequate records. This can result in poor 

selection method of major traits. Gillespie (1992) indicated that for good management 

practices, farmers need to be equipped with the knowledge of brooder temperatures, good 

housing systems for chicks, good ventilation systems, etc.  

2.2.6 Scarcity and High Feed Cost 

Feed is a major component that has to be given attention in poultry production. For many 

developing countries including those in the African continent, the poultry sector is faced 
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with quantity production of maize including and high prices of feed raw materials 

(Oosthuysen, 2013) as a major source of energy in poultry diets. Maize is the most 

preferred energy source in broiler chicken diets due to its high energy and low fibre 

content, the presence of pigments and essential fatty acids (Panda et al., 2010).  

Daghir (1995) reported that one of the major constraints of poultry production in the 

tropical areas is the unavailability of adequate supply of grains (for instance maize) and 

protein sources (for example fish meal) that are important for feed formulation. The feed 

cost alone is between 60 and 65 percent in poultry production (Koney, 1993) and the 

variable cost of feed in broiler production is close to 80 percent (Akinwuni et al., 1979). 

But domestic production of cereal grains is largely inadequate to meet the needs of 

humans as food, as livestock feed and for industrial purposes (Reddy and Qudratullah, 

2004) and for starch (Corn Refiners Association, 1982). Maize forms an important 

component in industrial manufacture of alcoholic beverages (Potter and Hotchkiss, 1995). 

Ravindra and Blair (1991) reported that diversion of grains especially maize from the 

animal feed market to ethanol production is a more recent development that contributes 

to grain supply problems in the world market with a phenomenon of price hikes. Osei 

(1990) also indicated that volatility of price of poultry feed is as a result of the inadequate 

production of main feed ingredients  particularly maize and  fish meal to meet demand of 

human and as well the poultry industry. Due to this, the profitability and production of 

the poultry sector is eventually affected and to address this situation, maize as a major 

feed ingredient in poultry diet must necessarily be replaced either completely or partially 

with non-conventional feedstuffs (Tachie-Menson, 1991) so that we would be assured of 

a continuous supply of poultry meat and eggs all year round. 
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2.3.1 Poultry Production and the Feed Resource Issues 

Feed materials available for poultry production in Ghana can be put into two main 

categories, namely conventional and non-conventional feed materials. Examples of 

conventional feed stuffs are oyster shell, limestone, fishmeal, groundnut cake, soya bean 

meal, wheat bran, and maize which are the ones traditionally used. 

 Invariably, non-conventional ones are not commonly and traditionally used in animal 

rations (Younas and Yaqoob, 2005).  

These consist of a variety of feedstuffs from agro-industrial processing such as cassava 

peels, maize bran and new feed resources such as mucuna seeds and false yam tuber and 

seeds. 

Rosenzweig et al. (1993) stated that the effect of climate change on crop output is more 

evident. As a result, there is a consistent reduction of crop productivity, increase market 

prices and malnutrition in sub-Sahara Africa (Thompson et al., 2010).  

And a contributing factor that affects demand for feed commodities are human population 

and income. Food-feed competition managed by substitution and affordable price tags 

(Yotopoulos, 1987). Mengesha (2011) stated that feed price increment has leapfrog 

livestock prices and feed grain demand has been exceeding production. In this regard, 

utilization of some poor by-products can be improved by various techniques for instance 

solid state complex enzyme fermentation systems.  

Moreover, grain yield is also increasingly affected by global warming that can cause food 

feed competition (Mengesh 2011).   
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According to Chadd (2008) to address the nutritional state of feed ingredients, better 

technological systems need to be adopted and implemented. To ensure this happens, 

traditional or local poultry feed sources could be used as alternative feed source for 

poultry. 

2.4.0 How to address the Increasing feed cost and scarcity 

Feed alone as a component in production cost takes 70-75% (Ademola and Farinu, 2006). 

Irregular supply of poultry feeds resources such as maize, forming a major component 

constitute about 60% of the total animal ration prepared is as a result of using this 

ingredients as a staple food for human and as well livestock (poultry) in tropical countries 

(Ashitey and Flake, 2010).  

In this regards, Koney (1992) reported that it will be very important that the level of grain 

in standard poultry ration be reduce without adversely hampering the production of the 

poultry birds. Some certain programs have been put in place to reduce the high cost of 

feeding poultry including the use of Agricultural by-products, ingredients substitution 

and the use of new feed resources. 

2.4.1 Use of agro by – products 

According to Oluyemi and Roberts (1988), agricultural by-products are obtained from the 

processing of agricultural products and they are not directly used by man but in animal 

diets (Farrell, 1997). The use of alternative feed ingredients in poultry diets can be an 

interesting choice from an economical perspective. But the nutritional value of the 

alternative ingredients should be kept in mind particularly the presence of anti-nutritional 

factors. 
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Scarcity and soaring feed prices have occasioned the use of agro-by product as a 

substitute for traditional feedstuffs. Agro by-products are mostly industrial by – products 

obtained from the processing of agricultural products from animals and crops. They 

include copra kernel meal, soya bean meal, molasses and cereal brans which are 

important for feeding poultry (Oluyemi and Roberts, 1979). Fermented by-products from 

the brewing and wine industries like “pito mash” contain a high content of vitamin B and 

can be used in feeding poultry (Buamah, 1992). 

 Having a better quality protein than that of wheat and maize brans, “pito mash” is seen to 

be among the highest of all common feeds (McDonaldet al., 1995) and also serve as 

source of phosphorus.  

A number of agro-industrial – products are available for animal feeding (Qureshi, 1987). 

Although they constitute the main feed resources in many developing countries (Qureshi, 

1993), no statistical data is reported on particular countries using these (Nordblom and 

Shomo, 1995).  

Some of these by – product’s nutritional values can be enhanced by several methods.  

2.4.2 Ingredients substitution 

The feed market has become a lot more volatile over the past few years and prices have 

been soaring due to competition between the use of cereals and grains as a staple for 

human consumption and as poultry feed causing scarcity. In this regard, substitution of 

conventional feed ingredients would be necessary (Kekeocha, 1984). For that matter, feed 

ingredients that have comparable nutritional contents in one or more important nutrients 

may be replaced either partially or fully for one another in poultry feed and less 
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expensive and readily available ones are used to replace the more expensive and scarce 

feedstuffs. The volatile nature of food prices accompanied by scarcity has forced animal 

nutritionists to exploit root and tubers (for example, cassava) as a cheaper substitute for 

energy (Chauynarong et al. 2009).  

A properly processed cassava root can completely substitute for maize in broiler feed to 

provide energy (Okeke et al. 1992). Osei et al. (1994) reported that due to the superior 

nature of quality protein maize over normal maize, it can be used to replace normal maize 

in order to substitute for some protein feed ingredients such as fish meal in animal 

rations.  

One plant that can be exploited as a non-conventional feed is false yam (Dei et al., 

2011a). 

2.5.0 The False Yam Plant 

2.5.1Taxonomy 

The false yam plant scientifically is known as Icacina oliviformis. The false yam is a 

perennial plant that belongs to the family, Icacinacea. In the olden days it was first named 

by J. Poiret as Hirtella oliviformis (Fay, 1987). Raynal changed the name to Icacina 

oliviformis in 1975 which is the present name of the false yam plant (Fay, 1987). The 

plant however, has several different local names in different parts of Africa including 

Ghana. In the Gambia it is called “Manankaso”, “Paore” in Sudan, “Kuraba” in Senegal, 

and in Ghana it is called ‘Anyigbafedzi’ in Ewe,‘Aborntupe’ in Asante, ‘Tankwara’ in 

Hausa and Dagomba (Fay, 1991).  It is also known as “Urumbia” or “Eriagbo” among the 
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Ibos, “Gbegbe” by the Yorubas (Asuzu and Abubakar, 1995) and “Efikison” by the 

Ibibios (Etukudo, 2003) in Nigeria. 

 

Plate 1: False yam plant with fruits              Plate 2: False yam tuber 

The plant develops vegetative leaves forming part of its shoot system from its 

underground tuber at or before onset of the rainy season. Its aerial stem can reach about 

1m in height. 

 It bears flowers that are conspicuously white or creamy and pedunculate on an ascending 

or an erect panicle. The fruit is a bright red oval berry covered with short hairs, and a thin 

layer of white pulp which is 0.2cm thick surrounds a single spherical seed. The false yam 

is usually 2.5 to 3cm in length and 2 to 2.5cmin width and can yield about 214kg/ha (Fay, 

1993). The false yam tuber appears in different sizes, measuring 100cm in length with a 

diameter of about 30cm (Fay, 1987).  
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The false yam tuber is typically about 50cm wide and is usually speckled with yellow 

spots believed to be toxic compounds called resins (Fay, 1987).  

A research done by Kay (1973) revealed the tuber to contain 10 – 15% starch. The tuber 

yields about 20 t/ha in certain parts of West Africa (Kay, 1973). 

2. 5.2 Geographical Distribution 

Icacina is native to West and Central Africa, and can be found growing in the Savanna 

areas of Senegal, Gambia, Guinea Bissau, Northern Ghana, Benin, Nigeria, Central 

African Republic, Congo (Brazaville and Democratic Republic) Chad and parts of Sudan. 

Of all these places, it grows abundantly in Senegal, Guinea Bisau, Ghana and Central 

Africa Republic (National Research Council, 2008).The species grow on a wide variety 

of soils and in numerous plant communities (Fay, 1991).  

2.5.3 Importance of false yam plant as human and animal food 

False yam tuber prepared as food is similar in almost all species and the fruit of Icacina 

guessfeldtii are eaten in Congo (NRC, 2008). 

The fruits can be eaten raw, but the seeds and tubers can be processed into flour and be 

used as food for humans (Fay, 1987). For use as animal feed, the leaves (though 

poisonous) of the false yam can be fed to non-ruminant like rabbits (Ansah and Aboagye, 

2011). The seeds and tubers when treated by boiling and soaking have an improved 

nutritive value for broilers when used to substitute maize at 9% (Dei et al., 2011a).  

Starch can sometimes be obtained from the tuber and used as food and other commercial 

purposes (Fay, 1987).  
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2.5.4 Ethno medicinal uses of false yam plant 

Members of the Icacina genus have been noted to have ethno botanical properties. The 

parts of Icacina plants that are used for ethno botanical reasons include the leaves and 

tubers. Icacina trichantha is indicated to be used as medicine in rural communities in 

Nigeria (Asuzu and Abubakar, 1995; Timothy and Idu, 2011). 

Because of its use as a source of medicine it is mostly found in most houses in corked 

bottles macerated tubers in ethanol. This species has also been reported by other 

researchers to possess analgesic anti- inflammatory and anti-diabetic properties and have 

antimicrobial activities (Asuzu and Abubakar, 1995). Mumps can be treated using the 

tuber of Icacina trichantha as indicated by Rufus (2010). Antioxidant activities are found 

to be present in some species (Odukoye et al., 2006). The leaves of some species can be 

used to treat malaria as they are found to have some antiplasmodial activity (Sarr et al., 

2011).  

Other species are however known to show anesthetic effects in guinea pigs (Asuzu and 

Abubakar, 1995). Icacina trichantha have also noted to have anticonvulsant attributes 

(Lucindo et al., 2008; Asuzu and Abukar, 1995). The tubers of Icacina have been 

reported to be used to treat constipation, poisoning, and malaria and to induce emesis by 

some herbalists (Asuzu and Abubakar, 1995). Igbo people in Nigeria consider the 

species, Icacina tricnantha, to be an aphrodisiac, and they use it on soft tumours (Burkill, 

1985). False yam tubers, leaves and stems are being used for several different treatments. 

Leafy twigs in decoction are used for internal hemorrhages and in baths and washes, for 

cough and all chest problems; and for feverish states, on patients should sleep over night 

on a bed of newly cut leaves (Kay, 1973).  
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Extracts from some species have been shown to induce sleepiness and reduce pain in a 

rodent study (Asuzu and Abubakar, 1996).Aqueous and methanol extracts of newly 

harvested leaves of Icacina trichantha have shown a wide range of antimicrobial 

activities with the methanol extract exhibiting preferable activity than same 

concentrations of the aqueous extract. Proper phytochemical screening undertaken has 

revealed the presence of alkaloids, saponins and tannins in both aqueous and methanol 

extracts of leaves of the plant.  

Concentrations of these phytochemicals were recorded to be higher in the methanol 

extract than the aqueous extract. Methanol extract containing higher amounts of 

phytochemicals may account for its activity to the aqueous extract. Flavonoids, 

glycosides, steroids and anthraquinone were however, absent in aqueous and methanol 

extracts of Icacina trichantha leaves. Aqueous and methanol extracts both of the plants 

leaves have shown activity against gram- positive and gram- negative bacteria, and fungi.  

The antimicrobial potentials demonstrated by these extracts have been dose dependent. In 

vitro investigations of these extracts have demonstrated growth inhibition of 

Staphylococcus aureus, pseudomonas aeruginosa, Escherichia coli, Bacillus subtilis, 

Aspergillus niger, and Candida albicans (Timothy and Idu, 2011). Rufus (2010) revealed 

that the juice from its tubers of Icacina trichantha, can be used in the treatment of 

mumps. Through the use of both 1, 1 – diphenyl 1-2- picryhydrazyl free radical 

scavenging and the reducing power (Fe
3+

) approaches, methanol extract from Icacina 

trichantha leaves has exhibited anti-oxidant activity which is dose specific. In similar 

study conducted, phytochemical screening revealed the presence of phenols in the plant 

leaves. 
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The occurrence of phenols in the leaves of Icacina trichantha agree with a study that 

shows a high correlation between phenolic content and antioxidant activity ( Odukoye et 

al; 2005; Odukoye et al., 2006). Methanol extracts of Icacina trichantha, folium; Icacina 

trichantha, lignum; Icacina trichantha, radix have been indicated to exhibit antioxidant 

activity and the presence of polyphenols with alkaloids (Oke and Hamburger, 2002). The 

antioxidant or antiradical property exhibited is an indication of the presence of flavonoids 

(Nakayoma and Yamada, 1995). Icacina trichantha leaves have been found to decrease 

blood glucose levels significantly (P<0.01) in a dose-dependent manner for the treatment 

of alloxan – induced diabetic mice with methanolic crude extract (Ezeigbo, 2010). 

Methanol extract doses of Icacina trichantha tuber had stimulated sleep in rats and local 

anaesthetic effect in guinea – pigs. The time for which rats slept was observed to be dose 

dependent. The extract was able to give 80% protection to rats poisoned with pentylene 

tetrazole yet failed to prevent rats from strychinine poisoning. It also influenced 

significant dose dependant analgesia in rats and showed significant muscle relaxant 

property in mice (Asuzu and Abubakar, 1995). Chloroform extract from Icacina 

trichantha tubers is found to inhibit croton oil which is use to induced ear edema in mice 

in a dose dependent manner compared to hexane, ethyl acetate, methanol and water 

extracts.   

The chloroform extract has also been demonstrated to significantly reduce problems of 

carrageenan induced paw edema in rats, after it is orally administered: (50, 100  or 200) 

mg/kg of the proportion decreased the global edematous response by 15, 20 or 34%, but 

10mg/kg of indomethacin stimulated 40% inhabitation (Asuzu et al., 1999).  
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It is also found that the central nervous system active component of Icacina trichantha 

tuber extract resides almost completely in the chloroform soluble.  

This is supported by the view that chloroform extract of Icacina trichanta tuber 

significantly increased pentobarbitone induced sleep, reduced response of mice to pain 

(analgesia), which prevented mice from death because of leptazole – stimulated 

convulsions and decrease motor co-ordination in treated mice. Another revealing thing 

about the Icacina trichantha leaf is that an extract obtain from it (ethyl acetate extract) at 

a dose of 400mg/kg could reverse paracetamol-induced hepatic damage in adult Wista 

rats better than filymavin (P < 0.05). An invivo study reveal the same extract 

demonstrated antioxidant and hepatoprotective activities on paracetamol – stimulated 

liver damage in rats.  

Compared to ascorbic acid, the antioxidant activity could not give favourable results. For 

this reason, no symptoms of toxicity and death were recorded among the wister rats. At a 

dose of 2000 mg/kg, the ethyl acetate extract of Icacina trichantha did not show adverse 

effects on rats. For that matter, it is relatively safe and corroborates its use in local 

medicine particularly as a solution for hyperglycemia (Ezeigbo, 2010; Udeh and 

Nwaehujor, 2011). The report on the hepatoprotective properties of ethyl acetate leaf 

extract of Icacina trichantha at the different levels showed a reversal of all the increased 

levels in the liver enzymes, bilirubin as well as protein (Udeh and Nwaehujor, 2011).  

In the initial in vitro tests investigated on the biological activities of Icacina trichantha in 

mice, the ethanol, petroleum ether and aqueous extract of tuber, roots, stems and leaves 

did not indicate contraction of isolated guinea pigs ileum to an amount of 40.5 mg/ml.  
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2.5.5 Non – medicinal uses of false yam 

The false yam, apart from the fact that it is used for medicinal purposes involving the 

leaves, tubers and even extracts of it, are also used for non-medicinal functions. For 

instance in Nigeria, the Yorubas use the leaves of Icacina trichantha to crown their chiefs 

(Ezeigbo, 2010). Among the Ibo in Nigeria, the leaves of Icacina trichantha is used to 

wrap processed oil bean seeds known as ‘Ugba’ (Asuzu and Abubakar, 1995).  

2.5.6 Limitation of the false yam plant 

In spite of the numerous usefulness of the false yam plant it is however limited by a 

number of factors that makes it difficult to be used easily for the benefits. Both the tubers 

and seeds of the false yam contain bitter substances that need to be washed out. Also, 

harvesting and processing of both the seeds and tubers to be used as food are found to be 

tedious. According to Fay (1987), the plant is noted to be a notorious weed in the 

savannah lands and road sides, destroying not only shovels and ploughs but also making 

people lose their patience  

2.5.6.1 Anti- Nutritional factors in the false yam plant 

The false yam shrub is drought resistant (StyIslinger, 2011) and the tubers and seeds 

contain poisonous substances called gum resins, which have been identified as terpenes 

(Vanhaelen et al., 1986). Sitosterol 3 – 0- β-D glupyranoside, (Cacenone and sigmastero) 

3-0-β-D- glupyranoside are the three major components of Icacenone (Vanhaelen et al., 

1986).  

These terpenes are present in quantities ranging from 0.9 – 2.8% (NRI, 1987).  Dei et al. 

(2011b) indicated that soaked false yam tuber contains 3.75% gum resins. 
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Terpenes/resins in false yam tuber meal at least contribute negatively to the growth 

performance of broiler chickens (Dei et al., 2011).  

Gershenzon and Dudareva (2007) reported that terpenes contains cytotoxic properties 

which act as growth inhibitors when given to animals. According to Jansman et al. 

(1995), anti-nutritional factors form complexes with proteins and enzymes in the 

digestive tract of animals and as a result affect protein and carbohydrate digestibility. 

2.6.0. Major effects of anti-nutritional factors in monogastric animal nutrition 

Many plant components and seeds of legumes and other plant sources contain in their raw 

states wide varieties of anti-nutrients which are potentially toxic (D’Mello, 2000) as feed 

ingredients in animal diets. These anti-nutrients hinder the utilization of feedstuffs by 

animals, which include reduction in feed intake, reduced growth, digestibility and mineral 

absorption. In some instances, anti-nutritional factors inhibits blood components, system 

disorder and death in animals.  

 2.6.1 Reduction in feed intake 

Naturally occurring compounds such as protease inhibitors, goitrogens, alkaloids, 

oxalates and phytates present in some feed components form complexes that antagonizes 

the availability of nutrients, depressed feed intake and reduce the growth in animals that 

consume them (Hathcock and Rader, 1994; Shahidi, 1997). As a dietary ingredient in 

broiler chicken, mucuna beans was observed to have significantly reduced feed intake 

(Carew et al. 2003). Palatability and growth rate were observed to be decreased when 

animals were fed diets containing tannins (Roder, 1995).  
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Also, mucuna seed was shown to reduce feed intake when it was fed to hens at 6% 

inclusion level because of the presence of tannins and trypsin inhibitors (Tuleun et al., 

2009). Jenkins and Atwal (1994) reported a reduction in feed intake when birds were fed 

diets with saponins as high as 9g/kg thereby causing the feed to have a bitter taste 

(Cheeke, 1971). 

2.6.2 Reduction in growth 

Chunmei et al. (2010) attributed a reduction in   growth rates of rats when they were fed 

varieties of soybeans containing trypsin in hibitors and lectin. Saponins have been 

observed to reduce growth and feed efficiency in chicks (Jenkins and Atwal, 1994). The 

effect of protease inhibitors is observed to be associated with growth inhibition and 

pancreatic hypertrophy (Chunmei et al., 2010) in animals. Goitrogenic substances which 

cause enlargement of the thyroid gland have been found in legumes, for instance, 

soybean and groundnut and these tend to inhibit the production of and release of the 

thyroid hormones.  

Thyroid hormones help significantly in the control of body metabolism and their 

deficiency leads to reduced growth and reproductive performance (Olomu, 1995). Ijiet al. 

(2004) reported toxicity in chicks fed sorghum grains and faba beans containing tannins.   

Also, the effect of various levels of cocoa pods husk based diets in mice, pigs and poultry 

was reported to affect their growth (Owusu-Domfeh, 1972; Clarke and Clarke, 1979; 

Peckham, 1984), probably due to theobromine (Atuahene et al., 1998). According to 

McDonald et al., (2002) terpenes can antagonize the availability of nutrients, hence 

reduce growth in animals. 
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2.6.3 Reduction in digestibility 

Aletor (1993) reported that tannins caused decreased feed consumption in animals, bind 

dietary proteins and digestive enzymes to form complexes that are not readily digestible. 

Previous findings of Chunmei et al., (2010) indicated poor digestibility of dry matter, 

protein and nitrogen free extract when rats were fed raw soybean based diets. They 

observed that protein digestibility significantly decreased by 22.56% when rats were fed 

raw soybean based diets containing the highest level of trypsin inhibitors.  

An investigation by Qin (2003) showed that lectin could combine with a specific receptor 

(polyose) of the epithelial cell surface in the small intestine wall, destroying the brush 

border mucosa structure of the ileum, interfering with the function of many enzymes in 

the brush border mucosa, so as to decrease protein utilization efficiency. The effects of 

saponins in diets of chicks were reported to antagonized the absorption of dietary lipids, 

cholesterol, bile aciods and hence reduce digestibility (Jenkins and Atwal, 1994). 

They also alter the cell wall permeability and produce some toxic effects when ingested 

(Belmar et al., 1999). Whole soybeans is said to contain 1-2% phytic acids (Weingartner, 

1987; Osho, 1993), combine to form protein and mineral- phytic acid complexes, which 

reduce protein and mineral bioavailability (Erdman, 1979; Spinelli et al., 1983; Khare, 

2000). It is also noted to inhibit the action of gastro-intestinal tyrosinase, trypsin, pepsin, 

lipase and amylase (Khare, 2000). According to Akande et al. (2010), oxalic acid binds 

with calcium to form insoluble oxalates which affects the absorption and utilization of 

calcium in the animal. 
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The findings of Mohammed and Dei (2013) attributed a reduction in protein and fat 

digestibility in layer diets containing soaked false yam tuber meal, to the presence of anti-

nutritional factors such as gum resins in the soaked false yam tuber meal.  

2.6.4 Interference in blood components  

Blood is an important index of physiological, pathological and nutritional status in the 

organism (Olorode et al., 2007). 

 It gives a reflection of the effects of dietary treatments on the animal with regards to the 

type, quality and amounts of the feed ingested, which is available for the animal to meet 

its physiological, biochemical and metabolic necessities (Ewuola et al., 2004). According 

Jones and Hunts (1982) red blood cells (RBCs) are manufactured in the bone marrow of 

flat bones (chest, skull) and any toxic material affecting these points will cause a drop in 

RBC production. A drop in RBC values could also be due to low quality feed and protein 

deficiency in a diet (Awoniyi et al., 2000). Due to this, Johnson et al. (1986) reported that 

the effect of saponins in diets includes haemolysis of the red blood cells and toxicity to 

rats. They are also noted to cause a reduction in blood and liver cholesterol levels 

(Akande et al., 2010).  

It is reported that glycoalkaloids effects in diets are responsible for haemolysis in humans 

(Saito et al., 1990; Aletor 1991). Pigeon pea seed is indicated to contain haenaglutinin 

(Amaefule, 2002) which is known to affect blood formation in animals by reduction of 

packed cell volume (Akinmutimi, 2004). The findings of Agbabiakaetal. (2013) indicated 

a reduction in the haemoglobin and red blood cell counts when birds were fed tiger nut 

based diets beyond 50%.  
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They attributed this situation to the presence of high fibre content and antinutritional 

factors in the tigre nut based diets. Tewe (2006) attributed changes in haematological 

indices to the presence of high cyanide levels when growing pigs were fed sun-dried 

cassava based rations.  

2.6.5 Disorders and death 

Anti-nutrient factors like hydrogen cyanide contained in plants can cause a malfunction 

of the central nervous system, respiratory failure and cardiac arrest (D’Mello, 2000) when 

fed to animals. The effect of tannins is observed to include intestinal damage, 

interference with iron absorption and can also have a carcinogenic effect (Butler, 1989) in 

animals. 

It is reported that Napoleona imperalis seed meal contains oxalate which decreases the 

availability of dietary calcium at high concentration and eventually death due to its 

corrosive effects (Kumar and D’Mello, 1991). Douglas et al. (1993) reported that tannins 

found in sorghum, can cause death to poultry with inclusion level of about 30-70g/kg in 

their diets (Salunke and Chavan, 1990; Farrel et al., 1999; Iji et al., 2004). Hydrocyanic 

acid, a highly poisonous substance, in cassava impairs cellular respiration which can lead 

to death (Salkowski and Penny, 1994) when the material is used as a feed ingredient in 

poultry diets. 

2.7.0 Processing of false yam 

The chemistry of Icacina reveals that it contains 0.08% icacinone and 0.03% icacinol 

including 3-0-β-D glucosides of β-sitoster and stigmaterol (Neuwinger, 1996). As 

reported by Antai and Nkwelang (1999), the false yam contain bitter compound such as 
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hydrocyanic acid, phytic acid as well as oxalic acid akin to the bitter principle in cassava, 

which makes the false yam unpalatable to both human and animals especially poultry. 

However, with better treatments or processing the bitter or anti nutritional components 

can be reduced to promote better utilization of the false yam by either human beings or 

other animals especially poultry. This is buttressed by the findings of Fagbemi et al. 

(2005), that processing reduces significantly the anti-nutritional factors in foods. 

Processing of the tuber, which is a potential feed ingredient, can reduce the toxic 

substances (gum resins) according to Dei et al. (2011).  

 Researchers have tried various processing techniques for the false yam (seeds and 

tubers) for better utilization by animals and these include the following: soaking, boiling, 

fermentation and addition of additives. 

2.7.1 Soaking  

Soaking refers to making a substance totally wet by submerging it in a liquid for a period. 

In this instance, it involves processing of the false yam (especially tubers) in water 

(Mohammed and Dei, 2013). This is process involves sliced false yam tubers that are put 

in clean water for several days to leach out toxic and bitter compounds (NRI, 1987).   

Dei et al. (2012) recommended that false yam seed should preferably be soaked for 12 

days for use as a feed ingredient in broiler diets after studying the effects of soaking 

duration ( 9,12,and 15 days respectively ) on the nutritive value of the seed for broiler 

chickens. Moreover it is reported that soaking false yam tuber in water for12 days can 

replace maize up to 10% in Ashanti black weaner pig’s diet with no detrimental effect on 

their growth performance (Dei et al., 2013).  
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Dei et al. (2013) also reported that soaking false yam tuber in water before drying 

improves its nutritional value for broiler chicken when such processed material is fed up 

to 90g/kg in the grower diet. This confirmed the results of an earlier study by Dei et al. 

(2011), when false yam tuber was soaked in water. A further study revealed that false 

yam (especially tubers) can be soaked in saltpetre solution (Dei et al., 2015) to reduce the 

effects of the anti-nutritional factors. From this investigation, soaking false yam tuber in 

saltpetre solution improved its utilization by broilers and could be fed up to 120g/kg 

without any detrimental effects on growth performance. This is because, as an oxidizer, 

saltpetre (potassium nitrate) reacts to remove carbon – carbon double bonds in the 

structure of terpenes because its (terpenes) ability to react with oxidizing agents 

(Pommer, 2003).  

2.7.2 Boiling  

Boiling is the rapid vaporization of a liquid which occurs when a liquid is heated to its 

boiling point, the temperature at which the vapor pressure of the liquid is equal to 

pressure exerted on the liquid by the surrounding atmosphere (https: //en m. 

Wikipedia.org/wiki/Boiling).  

According to Dei et al. (2011), boiling of Icacina olivoformis tubers for 2 hours has been 

demonstrated to improve its nutritive value for broilers when included in their diet at 

90g/kg. Boiling of the false yam seed for 1-3hrs improved growth performance of broiler 

chicken (Dei et al., 2013).   
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2.7.3 Fermentation  

Fermentation is the process of treatment of raw materials by using microbes (such as 

bacteria, mold and yeast) to form new and better products than the initial one (Frazier and 

Washoff, 1988).  

Fermentation procedures have been found to reduce anti-nutritional factors in feedstuffs 

and ensure better performance when those feeds are fed to animals. Kim (2004) observed 

a reduction in trypsin inhibitors when soybean meal was treated by fermentation. Also, 

weaned pigs were observed to exhibit higher growth performance and nutrient 

digestibility when they were fed fermented soy protein (FSP) meal than those fed soy 

protein of untreated soybean meal diets (Min et al.  2004). 

Antai and Nkwelang (1999) reported that fermentation of the Icacina manii paste for six 

(6) days resulted to a reduction in the level of anti-nutritional factors, giving a reduction 

in the range of 178 mg/kg to 170mg/kg for hydrochloric acid, 638mg/kg to 463mg/kg for 

oxalic acid and 49mg/kg to 21mg/kg for phytic acid.  

Teog (2010) also noted that aerobic fermented false yam tuber meal (FFYTM) had 

negative effect on the growth performance of broiler chickens, but had no adverse effect 

on carcass dressing percentage of broiler chicken.  

2.7.4 Treatment with charcoal 

Agyeman et al. (2012) reported that charcoal is commonly produced in earth mounds 

using wood from natural vegetation. Charcoal is a carbonaceous crop residue of wood 

and black, which in its very fine nature, is odorless, tasteless, can absorb toxins, gases, 

drugs, fat and fat soluble substances without any specific action (Kutlu, et al. 
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2000).Charcoal is regarded as a universal antidote to toxic substances (Kanzler, 1995) 

and is found to attenuate toxins such as aflatoxins, fumonisins, ochratoxin A, trichothenes 

and zearalenone (Dalvi and Ademoyero, 1983; Rotter et al., 1989; Kubena et al., 1990; 

Edrington et al., 1997; Huwig et al., 2001).  

Natural toxins are also removed or attenuated by activated charcoal treatment or 

supplementation (Pass and Stewart, 1984; McLennan and Amos, 1989; Poage et al., 

2000; Banner et al., 2000; Bisson et al., 2001). Studies have shown that charcoal is 

important in the control of pathogenic bacteria (Almagambetov et al., 1992; Nikolaeva et 

al., 1994) and form complexes with phenols in the gastrointestinal tract in order to 

prevent hydrosable tannins interference with enzyme function and protein digestion 

(Murdiati et al., 1991). Previous studies by Mohammed et al., (2017) indicated that 

charcoal has the potential of aiding the utilization of false yam seed meal up to 140g/kg 

in the diet of broiler chicken. This was seen to be attributed to the fact that charcoal has 

the ability to bind with the toxic substances in the gut of poultry. Edrington et al., (1997), 

Kutlu and Unsal, (1998), Shareef et al., (1998), and Majewska and Siwik, (2006) 

reported improvement or increase in body weight, survival and feed utilization when 

broiler chickens were fed diets containing charcoal. Gerlach and Schmidt (2012) stated 

that biochar as feed supplement in animals promotes digestion, improves feed efficiency 

and in particular energy absorption via the feed. This is because toxins such as dioxin, 

glyphosate, mycotoxins, pesticides and PAHs are efficiently bound by the biochar, hence 

obviating any adverse effects on the digestive system and intestinal flora. Teleb et al. 

(2004) found a diet supplemented with 0.5% biochar made from locally available wood 

overcame the adverse effects of feeding broilers 30ppb aflatoxin. This reduced mortality 
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rates and improved growth rates when compared to those fed 30ppb aflatoxin. Kutlu et al. 

(2000), Jiya et al. (2013) and Prasai (2013) have all noticed significant increased growth 

rates and higher final body weights for broilers fed diets supplemented with 0.2% - 0.6% 

biochar made from oak, maize cob, seed of Canarium, coconut shell and locally available 

wood. But other studies have reported that too much of biochar in the diet can be 

deleterious.   

In this regard Odunsi et al. (2007), Kanaet al. (2010) and Jiya et al. (2013) all found 

depressed growth rates and final body weights for broilers fed diets supplemented with 

2% or more biochar. 

2.8.0 Chemical composition of the false yam plant 

Table 2 shows the chemical composition of the false yam (seed or tuber) which have 

been reported by different researchers.  
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Table 2: Chemical composition of the false yam plant  (%) 

Source (Kay,1973) Dei et al. 

(2012) 

(Fay, 1991) Dei et al. (2011) Dei et al. (2011) NRI (1987) 

Component   Seed Seed (soaked 

and dried) 

Tuber(fresh) Tuber(dried) Tuber (soaked- 

g/kg “as fed 

basis) 

Tuber (dried) 

Moisture 13 14.1 59.0 13.5 - 11.7 

Crude Protein 8 7.4 4.4 5.4 30.0 10.3 

Fat - 0.4 1.6 1.6 9.1 0.7 

Carbohydrates 72 65.6 (starch) 84.5 53.1( Starch) 581.2 (starch) 74.5 

Crude fibre 0.1 1.7 - - 72.0 - 

Ash 0.5 0.5 - - 14.0 2.8mg/g 

Calcium - - - - - 150mg/g 

Iron - - - - - 7mg/g 

Thiamine - - - - - 0.04mg/g 

Riboflavin - - - - - 0.18mg/g 

 

Niacin - - - - - 1.4mg/g 
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The above table indicates that both the false yam seed and tuber are high in carbohydrate 

(starch).the fresh false yam tuber from the table is higher than the processed tuber. From 

the table, it can be observed that the false yam tuber and seed have small crude proteins, 

fat and ash values. 

The reported crude protein concentration in the seed is higher than in the tuber except 

what is reported by NRI (1987). However, the fat and ash values in the false yam tuber 

are higher than in the seed. The high carbohydrate content of both the seed and tuber 

suggests that they preferably can be used as feed ingredients in the diets of monogastrics 

(poultry, pigs, etc). The differences in the nutrient compositions in both the tuber and 

seed may be due to differences in processing methods and geographical locations of the 

plant. 

 

2.8.1 Nutritional evaluation of false yam in mongastric animals 

The false yam is a potential plant that could serve as an alternative source of dietary 

energy in poultry rations (Dei et al., 2010). But its utilization is limited by the presence of 

toxic compounds identified as terpenes (Vanhaelen et al., 1986). Terpenes are known to 

be toxins, growth inhibitors or deterrents to animals (Gershenzon and Dudareva, 2007), 

and therefore in the false yam (seed or tuber) they need to be removed to enhance the 

utilization of this material as a dietary ingredient. Processing by cooking, soaking, 

fermentation and others are reported to serve as effective means of removing the anti-

nutritive properties found in other root or tuber crops used in diets of monogastric 

animals (Fenget al., 2003).  
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Studies have shown that, these recommended practices can be used to improve the 

nutritional values of false yam (seed and tuber meals) for monogastrics.  

Processing of the tuber traditionally involves peeling and chopping it into pieces (about 

2cm long) with a knife. The chopped tuber can be soaked in water, boiled in water or 

soaked water containing additives (such as saltpetre and sodium chloride). The seeds on 

the other hand, is processed by cracking the fruits using stones to remove the seeds and 

then soaked or boiled in water. These products are dried and milled before being used in 

the ration of monogastric animals. 

2.8.1.1 Broiler chickens 

Preliminary work by Dei et al. (2011a) was done to study the nutritive value of untreated 

false yam tuber meal for broiler chickens. In this experiment the tubers were peeled, cut 

into pieces with a knife and sun-dried for five (5) days. The findings of this experiment 

showed a decreasing trend of feed intake, live weight gain and feed conversion efficiency 

of broiler chickens when they were fed increasing levels of the raw tuber meal-based diet 

beyond 3%. Dei et al. (2013) observed that processing the tuber by soaking in water for 9 

days improved the nutritional value. This processed product can be fed up to 90g/kg 

broiler grower diet without any detrimental effects on performance (Table 3). 
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Table 3: Effect of soaked (9 days) false yam tuber meal on mean feed 

intake, weight gain and gain/feed of broilers (3-8 weeks of age) 

Parameter Control(0) 30 60 90 ±SED 

Feed intake (g/bird/day) 120.0 122.3 123.0 119.0 6.39ns 

Weight gain (g/bird/day) 56.7 51.4 51.2 46.2 4.74ns 

Gain: Feed Ratio 0.473 0.420 0.416 0.388 0.037ns 

SED-standard error difference, ns-not significant, (P>0.05) 

Source: Dei et al. (2013) 

A similar experiment was conducted to study the effect of varying levels of soaked false 

yam tuber meal on the diets beyond 9% on the growth performance of broiler chickens 

(Dei et al., 2015a). 

In this experiment, there was a decline in feed intake and mean weight of the birds when 

the birds were fed diets containing 120g/kg and 150g/kg soaked false yam tuber (Table 

4). This was attributed high residual concentration of gum resins (terpenes) in the soaked 

false yam tuber meal that was fed to the birds. This is because, McDonald et al. (2002) 

reported that terpenes actually antagonize the availability of nutrients and reduce 

performance in animals. 
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Table 4: Effect of soaked false yam tuber meal fed to broilers on feed 

intake, weight gain and gain/feed of broilers (d 21-56) 

Parameter Control (0) 120 150 SED  P 

Feed intake 

(g/bird/day) 

111.1
a
 86.1

b
 72.0

b
 7.13 0.004 

Weight gain 

(g/bird/day) 

43.1
a
 26.3

b
 19.9

b
 2.74 <0.001 

Gain: Feed Ratio 0.39
a
 0.30

b
 0.28

b
 0.012 <0.001 

SED-standard error of difference, P-probability, Means with the same superscripts in a row are not 

significantly different (P>0.05) 

Source: Dei et al. (2015a) 

The findings of this study therefore suggest that soaked false yam tuber cannot be used as 

a feed ingredient in the diets of broiler chickens beyond 90g/kg (Table 4). 

Dei et al. (2015b) conducted another experiment to determine the effect of soaking of 

false yam tuber meal in saltpetre solution on the growth performance of broiler chicken.  

In this experiment, the tubers were soaked in 0.1% saltpetre solution, which was changed 

every 3 days for 12 days. The saltpetre was used because it is reported to have the ability 

to react with many different compounds including terpenes (Pommer, 2003) and therefore 

can remove the anti-nutritional factors in the false yam tuber. After the processing, the 

tuber was used to replace maize (w/w basis) in a maize-fish meal diet at 80, 100 and 

120g/kg in diets of broiler chickens (Table 5).  
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The findings of the experiment showed that soaking the tuber in salt petre (potassium 

nitrate) solution improved its utilization by broilers and could be fed up to 120g/kg 

without any adverse effect on their performance (Table 5). In an earlier experiment, Dei 

et al. 2013 used sodium chloride solution (NaCl). The result in this experiment however, 

showed a depressed growth performance when broilers were fed the SFYTM based-diets 

(Table 6). 

Table 5: Effect of false yam tuber soaked (12 days) in salt petre on feed 

intake, weight gain and gain to feed ratio of broiler chickens (23-56 d of 

age) 

Variable Control 

(0) 

80 100 120 SED  P 

Feed intake 

(g/bird/day) 

119.4 120.9 117.6 115.5 3.37 0.461 

Weight gain 

(g/bird/day) 

40.58 37.40 37.15 37.15 1.306 0.078 

Gain: Feed Ratio 

(g/bird/day) 

0.34 0.31 0.32 0.31 0.016 0.307 

SED-standard error of difference, P-probability, Means with different superscripts are significantly 

different (P<0.05) 

Source: Dei et al., (2015b) 
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Table 6: Effect of false yam tuber treated with sodium chloride on feed 

intake, weight gain and gain to feed ratio of broiler chickens (23 -56 d of 

age)  

Variable Control 

(0) 

80 100 120 SED P 

Feed intake (g/bird/day) 98.7 95.1 97.5 100.6 3.59 0.519 

Weight gain 

(g/bird/day) 

42.4
a
 33.4

b
 35.0

b
 33.0

b
 2.759 0.030 

Gain: Feed Ratio 0.43
a
 0.35

b
 0.36

b
 .033

b
 0.021 0.005 

SED-standard error of difference, P-probability, Means with different superscripts are significantly 

different (P<0.05) 

Source: Dei et al., (2013) 

A study was conducted by Dei et al., (2011) to evaluate the effect of boiling false yam 

tuber in water on the growth performance of broiler chickens. In this instance, the 

chopped tubers were boiled in fresh water for 2 hours, sun-dried and milled into flour 

before feeding to the birds. The BFYTM diets were replaced for maize (w/w basis) at 30, 

60 and 90g/kg and which were then fed to broiler chickens between 21 days and 56 days. 

It was observed that boiling the tuber resulted to a reduction of the level of resins in the 

tuber by 39% of the recorded 37.5g total resins in SDFYTM (Dei et al., 2011). The 

results of the experiment also showed that broiler chickens can be fed diets containing 

boiled false yam tuber meal up to 90g/kg without any effect on their growth performance 

(Table 7). 
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Table 7: Effect of boiled false yam tuber meal (BFYTM) from 21 to 56 d 

on broiler feed intake, weight gain and gain to feed ratio  

Variable Control 

(0) 

30 60 90 SEM P-

value 

Feed intake (g/bird/day) 114.8 116.5 119.8 117.3 3.41 NS 

Weight gain 

(g/bird/day) 

50.8 52.4 52.9 51.5 3.70 NS 

Gain: Feed Ratio  0.44 0.45 0.44 0.44 0.020 NS 

SEM-standard error of means, NS-not significant (P>0.05) 

Source: Dei et al., (2011) 

The findings of Osei et al., (2013) indicated that feeding broilers at 5% level of BFYTM 

had a negative effect on their growth performance (Table 8). The disparity to the 

observation of Dei et al. (2011), could be due to factors such as false yam varietal 

differences and strains of broiler used. 
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Table 8: Effect of boiled false yam tuber meal  on broiler feed intake, 

weight gain and gain to feed ratio 

Parameters Control (0) 5% 10% LSD 

Feed intake (g/bird/day) 129.1 121.9 118.1 0.011 

Weight gain (g/bird/day) 52.0
a
 41.3

bc
 40.1

c
 0.004 

Feed: Gain Ratio 2.48
b
 2.95

a
 2.94

a
 0.498 

LSD-Least significant difference at 5% level, 
a,b,c

Means within rows with the same superscripts are not 

significantly different (P>0.05) .  Source: Osei et al., (2013) 

There is a lack of knowledge on the duration with which boiling of the tuber can impact 

on the nutritive value of false yam tuber for the growth of broiler chickens.  

For this reason, Tibieb (2011) conducted an investigation to ascertain the effect of 

varying boiling time (1-3 hours) on the nutritive value of false yam tuber for broiler 

chickens (Table 9). In this experiment, the tubers were chopped into pieces and boiled in 

water (one part of fresh tuber to one part of water) for 1, 2 and 3 hours respectively and 

sun-dried and milled into gritty flour. The processed tubers were each then replaced for 

maize on (w/w) at 100g/kg in grower broiler diet fed from 3-8 weeks of age. The result of 

the study revealed that the different boiling times of the tuber had similar effect on its 

feeding value for broiler chickens. Also, it was observed that birds can be fed the material 

boiled for 1hour. Inadvertently, the feeding of the boiled tuber at 100g/kg had poor effect 

on broiler performance therefore agreeing to the findings of Osei et al. (2013). 
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Table 9: Effect of boiling duration of false yam tuber on feed intake, 

weight gain and gain to feed ratio of broiler chickens  (3-8 weeks of age) 

Parameters Control 

(0) 

1HR 2HR 3HR ±SED P 

Feed intake (g/bird/day) 121.3
a
 102.9

b
 103.8

b
 104.1

b
 5.23 * 

Weight gain (g/bird/day) 55.5
a
 42.5

b
 42.1

b
 45.2

b
 3.00 ** 

Gain: Feed Ratio 

(g/bird/day) 

0.46 0.41 0.41 0.43 0.026 Ns 

SED-standard error difference, Means with the same superscripts in a row are not significantly different 

(P>0.05), ns-non significant 

Source: Tibieb, (2011) 

From the above discussion it is realized that separate processing procedures by either 

soaking or boiling apparently show promise of improving the nutritional value of the 

tuber for broiler chicken. Hence the need to combine these methods on the tuber is not 

known.  

In light of this, Dei et al., (2013) carried out an experiment to evaluate the effect of 

soaked/boiled false yam tuber on the performance of broiler chickens (Table 10). In this 

experiment the tubers were chopped into pieces, soaked for 12 days with the water 

changed every 3 days, and then boiled in water (1 part of tuber to 2 parts of water) for 2 

hours, sun-dried for 5 days and milled into a gritty meal.  
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There were four dietary treatments comprising of the control and diets containing the 

soaked/boiled (SBFYTM) false yam tuber substituted for maize at 80, 100 and 120g/kg in 

maize-fishmeal based diets.   

The results of this experiment indicated that processing of the false yam tuber by soaking 

and boiling improved its nutritional value and therefore can be included in diets up to 

120g/kg without any adverse effects on broiler chicken performance (Table 10). 

Table 10: Effect of SBFYTM on feed intake, weight gain and gain to feed 

ratio of broiler chickens (4-8 weeks of age) 

Parameters Control 80 100 120 ±SED P 

Feed intake 

(g/bird/day) 

133.5
a
 131

a
 118.9

b
 119.1

b
 3.57 0.005 

Weight gain 

(g/bird/day) 

62.9 62.6 58.1 50.7 5.10 0.134 

Gain: Feed Ratio 0.47 0.48 0.49 0.43 0.33 0.336 

SED-standard error difference, P-probability, 
a.b

Means with the same superscript in a row are not 

significantly different (P>0.05) 

Source: Dei et al., (2013) 

The false yam seed is another aspect which many have researched into, to unearth its 

nutritive value as feed ingredient in monogastric animal diets. In this instance, Dei et al., 

(2011b) observed that processing the seed by soaking improves its nutritional value. 
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In this experiment, the seeds were soaked in water (1 part of seeds to 2 parts of water) for 

3 days and were changed every 24 hours, sun-dried for 7 days and milled into gritty meal 

and labeled SFYSM. The experiment was conducted at four dietary levels (0. 50, 75,100 

g/kg) of the false yam seed meals prepared and replaced for maize (w/w) in diets of 

broiler grower aged between 3 and 8 weeks (Table 11). 

The findings of the experiment showed that soaking of the false yam seed improved its 

nutritive value and therefore can be fed to broiler chickens up to 100g/kg without any 

adverse effects on their growth performance.  

Table 11: Effect of soaked (3 days) false yam seed meal on feed intake, 

weight gain and gain to feed ratio of broiler chickens (3 -8 weeks of age) 

Parameter Control 

(0) 

50 75 100 ±SED P 

Feed intake 

(g/bird/day) 

105.8 104.8 96.5 94.7 4.35 0.075 

Weight gain 

(g/bird/day) 

60.6 57.3 55.8 56.2 3.80 0.598 

Gain: Feed Ratio  0.47 0.45 0.46 0.48 0.015 0.375 

SED-standard error difference, P-probability 

Source: Dei et al. (2011b) 
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Also, Dei et al., (2012) carried out an experiment to ascertain the effect of soaking 

duration (9, 12 and 15 days) on the nutritional value of false yam seed meal for broiler 

chickens. After the processing the soaked false yam seed meal were labeled 9SFYSM, 

12SFYSM and 15SFYSM, and each was replaced for maize (w/w) at 100g/kg in grower 

diet. The result of the nutrient composition of the experiment showed that carbohydrate 

content in the SFYSM is comparable to the control diet and therefore can replace maize 

as an energy source in broiler chicken diet (Table 12). The results of the feeding trial 

showed that soaking of the false yam seed meal for 12days improved its feeding value for 

broiler chickens (Table 13). 

Table 12: Nutrient composition of SFYSM compared with maize (%DM 

basis) 

Nutrient 

component 

9SFYSM 12SFYSM 15SFYSM Maize  

Dry matter 85.90 85.52 86.12 86.95 

Crude protein 8.57 8.11 8.40 10.20 

Ether Extract 0.48 0.82 0.56 4.80 

Neutral 

Detergent 

Fibre 

7.41 7.12 9.85 
1
(2) 

Ash 0.56 0.75 0.63 (2.1) 

Starch 76.34 76.65 77.65 (79.5) 

Gross energy 

(MJ/kg) 

15.34 15.25 15.38 - 

Source :
1
Value and bracket adopted from NRI, (1994) 
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Table 13: Effect of SFYSM (for 9, 12 and 15d) on feed intake, weight gain 

and gain to feed ratio of broiler chickens (3 -8 weeks of age) 

Parameters Control 

(0) 

9d 12d 15d ±SED P 

Feed intake 

(g/bird/day) 

111.1
a
 99.4

b
 107.4

ab
 108.0

a
 2.23 0.004 

Weight gain 

(g/bird/day) 

43.1
a
 35.4

b
 39.0

ab
 38.5

b
 1.53 0.004 

Gain: Feed Ratio  0.39 0.36 0.36 0.36 0.016 0.096 

SED-standard error difference,
a,b

Means with the same superscripts in a row are not significantly different 

(P>0.05) 

Source: Dei et al., (2012) 

A study was conducted by Dei et al., (2011b) to determine the effect of boiling on the 

nutritive value of seeds. The seeds were cracked by a stone and boiled in water (1 part of 

seed to 1 part of water) for 30 minutes, sun-dried for 7 days, milled into gritty meal and 

labeled BFYSM.  In this trial, four dietary treatments used to replace maize (w/w) at 0, 

50, 75, and 100g/kg were tested in a broiler grower diet from 3 to 8 weeks of age. The 

results of the experiment showed that BFYSM when incorporated in the diet of broiler 

chicken at 50g/kg or more had no detrimental effects on feed intake but affected 

negatively growth performance of broiler chickens (Table 14).   
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Table 14: Effect of BFYSM on feed intake, weight gain and gain to feed 

ratio of broiler chickens (3-8 weeks of age) 

Parameter Control 

(0) 

50  75 100 ±SED P 

Feed intake (g/bird/day) 105.8 97.5 105.5 88.0 6.52 0.08 

Weight gain (g/bird/day) 49.41
a
 42.65

b
 40.43

b
 39.43

b
 2.35 0.01 

Gain: Feed Ratio  0.47
a
 0.44

a
 0.39

b
 0.45

a
 0.02 0.03 

SED-standard error difference, P-probability, 
a, b

Means with the same superscripts in a row are not 

significantly different (P>0.05) 

Source: Dei et al. (2011b) 

In another experiment (Table 15), Dei et al., (2013) evaluated the effect of boiling time 

on the nutritive value of the false yam seeds. In this experiment the seeds were cracked 

with stones and boiled with water for 1, 2 and 3 hours with the ratio 1 part of seeds to 2 

parts of water. The boiled seed samples were then sun-dried for 3 days and each were 

milled into gritty meal and labeled BFYSM-1h, BFYSM-2h AND BFYSM-3h to 

represent boiling durations of 1, 2 and 3 h, and replaced for maize (w/w) at 100g/kg of 

broiler diets. The result of the experiment show that birds showed no significant 

improvement in feed intake, live weight gain and feed conversion efficiency when they 

were fed the BFYSM diets. Also, the performance of the birds fed the BFYSM based-

diets were similar, suggesting that boiling the seed beyond 1 hour provided no nutritional 

advantage. 
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Table 15: Effect of BFYSM (for 1h, 2h and 3h) on feed intake, weight 

gain and gain to feed ratio of broiler chickens (4 -8 weeks of age) 

Variable Control 

(0) 

1h 2h 3h ±SED P 

Feed intake 

(g/bird/day) 

161.5
a
 133.3

b
 123.6

b
 123.4

b
 5.72 <0.001 

Weight 

gain(g/bird/day) 

64.9
a
 43.5

b
 37.1

b
 38.7

b
 2.76 <0.001 

Gain: Feed Ratio  0.40
a
 0.33

b
 0.30

b
 0.31

b
 0.016 <0.001 

SED-standard error difference, P-probability, 
a, b

Means with different superscripts are significantly different 

(P<0.05) 

Source: Dei et al. (2013) 

A combine processing involving soaking (for 12 days) boiling (for 2 hours)of the false 

yam seed (SBFYSM) was conducted to determine its feeding value to broiler chickens 

(Mensah, 2013). The experiment had the false yam seed meal replacing maize (w/w) at 

80, 100, and 120 g/kg in maize-fish meal based grower diets. The results of the 

experiment indicated that birds tended to exhibit poor growth performance when they 

were fed the test diets (Table 16).  

Also, some particles of the boiled seed meal were seen in the droppings of the birds 

therefore suggesting a poor digestibility due to hardness of the seed after boiling.  
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Table 16: Effect of SBFYSM (at 80, 100 and120g/kg) on feed intake, 

weight gain and gain to feed ratio of broiler chickens (4 -8 weeks of age) 

Parameters Control(0) 80 100 120 ±SED P 

Feed intake 

(g/bird/day) 

161.46
a
 129.72

a
 127.05

b
 120.95

c
 2.140 <0.001 

Weight gain 

(g/bird/day) 

64.87
a
 52.81

b
 52.62

b
 48.66

c
 1.848 <0.001 

Gain: Feed Ratio 0.40 0.41 0.42 0.40 0.009 0.356 

SED-standard error difference, P-probability,
a,b,c

Means with same superscript in a row are not significantly 

different (P>0.05) 

Source: Mensah (2013) 

2.8.1.2Layer chickens 

Many studies have been conducted on the effect of processed tuber and seed meals on 

layer chicken performance. Dei et al. (2012b) evaluated the effect of boiling false yam 

tuber (for 2hours) on growth of growing pullets (Table 17). The findings of this study 

showed that BFYTM can be fed to pullets at 25g/kg without any adverse effects on their 

growth performance (Table 17). It was observed that egg production of pullets fed diets 

containing BFYTM up to 100g/kg was not compromised (Dei et al., 2012b). In a soaked 

seed experiment, Dei et al. (2012) observed no detrimental effect on growth of pullets 

when they were fed false yam seed-based diets up to 100g/kg (Table 17). The findings of 

Mohammed and Dei (2012) recommended that SFYSM can be included in diets of layer 

chickens up to 100g/kg without any adverse effect on their egg production. 
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Table 17: Effects of processed false yam products on feed intake, weight 

gain and gain to feed ratio of pullets  (9-19 weeks of age) 

Processed 

product 

Treatments 

(g/kg) 

Feed intake 

(g/bird/day) 

Weight gain 

(g/bird/day) 

Gain: Feed 

Ratio 

(g/bird/day) 

Source 

Diets 

containing 

SFYTM 

Control(0) 

50 

75 

100 

SED 

P-value 

72.4
a
 

75.7
a
 

64.0
b
 

62.5
b
 

2.01 

<0.001 

13.3
a
 

11.7
ab

 

11.1
b
 

10.2
b
 

0.67 

0.011 

0.18 

0.15 

0.17 

0.16 

0.01 

0.143 

Niayale, 

(2013) 

Diets 

containing 

BFYTM 

Control(0) 

25 

50 

75 

100 

SED 

P-value 

 

64.1
a
 

61.8
b
 

65.4
a
 

65.1
a
 

65.4
a
 

1.27 

0.022 

11.0
a
 

10.5
ab

 

10.0
b
 

9.8
b
 

9.7
b
 

0.41 

0.04 

0.17 

0.16 

0.15 

0.15 

0.14 

0.01 

0.063 

Dei et al., 

(2012b) 

Diets 

containing 

SBFYTM 

Control(0) 

50 

75  

100 

SED 

P-value 

73.08
a
 

74.50
a
 

64.68
b
 

63.10
b
 

2.21 

0.002 

13.25
a
 

11.74
b
 

11.79
b
 

11.36
b
 

0.45 

0.014 

0.18
a
 

0.16
b
 

0.19
a
 

0.18
a
 

0.01 

0.011 

Gyawu, 

(2013) 

Diets 

containing 

SFYSM 

Control(0) 

50 

75 

100 

SED 

P-value 

76.07 

73.39 

73.75 

75.36 

2.67 

0.713 

13.57 

13.89 

14.14 

13.18 

1.09 

0.831 

0.18 

0.19 

0.19 

0.18 

0.02 

0.730 

Dei et al., 

(2012) 

Diets 

containing 

BFYSM 

Control(0) 

50 

75  

100 

SED 

P-value 

 

72.4 

70.8 

63.1 

69.8 

3.49 

0.113 

13.25
a
 

10.13
b
 

10.45
b
 

9.93
b
 

0.55 

<0.001 

0.18
a
 

0.14
b
 

0.17
b
 

0.14
b
 

0.01 

0.002 

Owusu, 

(2013) 

SED-standard error of difference, 
a,b

Means with the same superscripts within a column for each 

experiment are not significantly different (P>0.05), SFYTM-Soaked false yam tuber meal, 

BFYTM-Boiled false yam tuber meal, SBFYTM-Soaked and boiled false yam tuber meal, SFYSM-

Soaked false yam seed meal, BFYSM-Boiled false yam seed meal. 
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According to Opoku-Addae (2013) and Owusu (2013) BFYSM included in the diets of 

pullets up to 50g/kg had no adverse effect on their growth performance and subsequent 

egg production (Table 18). In contrast, SFYTM can be put in the diets of pullets up to 5% 

without any adverse effect on growth and subsequent egg production (Niayale, 2013 and 

Effah, 2013).  

Another experiment carried out by Ofori (2013) to evaluate the effect of soaking of the 

false yam tuber combined with boiling on growth and subsequent egg production of 

pullets reported that pullets’ growth and subsequent egg production were adversely 

affected when they were fed the SBFYTM-based diets up to 50g/kg (Table 18). 
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Table 18: Performance of layer chickens fed processed false yam tuber 

meal during grower phase on subsequent egg production  

Treated 

products 

Treatments 

(g/kg) 

Feed intake 

(g/bird/day) 

Hen-day 

production 

(%) 

Egg 

weight 

(g) 

Feed 

conversion 

efficiency 

Source 

Diets 

containing 

SFYTM 

Control(0) 

50 

75 

100 

SED 

P-value 

90.94 

88.54 

86.38 

87.55 

2.79 

0.54 

68.9
a
 

60.9
a
 

52.1
b
 

47.6b
c
 

6.28 

0.038 

49.21 

48.93 

49.95 

49.43 

0.88 

0.709 

0.54 

0.55 

0.58 

0.57 

0.02 

0.36 

Effah, 

(2013) 

Diets 

containing 

BFYTM 

Control(0) 

25 

50 

75 

100 

SED 

P-value 

93.5 

95.2 

96.2 

94.4 

93.5 

3.24 

0.937 

79.1 

77.0 

78.3 

80.3 

82.9 

4.57 

0.746 

51.3 

53.6 

53.8 

53.2 

52.9 

1.28 

0.381 

1.84 

1.78 

1.79 

1.77 

1.77 

0.67 

0.793 

Dei et al., 

(2012b) 

Diets 

containing 

SBFYTM 

Control(0) 

50 

75 

100 

SED 

P-value 

90.5 

101.8 

90.7 

83.2 

8.65 

0.273 

68.9
a
 

60.2
b
 

52.4
c
 

51.3
c
 

3.36 

0.003 

49.2 

49.6 

49.2 

49.4 

0.91 

0.966 

0.54 

0.50 

0.55 

0.59 

0.05 

0.310 

Ofori, 

(2013) 

Diets 

containing 

BFYSM 

Control(0) 

50 

75 

100 

SED 

P-value 

90.5 

91.2 

81.5 

95.3 

6.84 

0.304 

70.3
a
 

53.5
b
 

51.9
b
 

48.6
b
 

4.87 

0.009 

49.25 

50.56 

50.23 

50.20 

0.82 

0.461 

0.55 

0.56 

0.62 

0.37 

0.11 

0.219 

Opoku-

Addae, 

(2013) 

SED-Standard error of difference, 
a,b,c

Means with the same superscripts within a column in each 

experiment are not significantly different (P>0.05), SFYTM-Soaked false yam tuber meal, 

BFYTM-Boiled false yam tuber meal, SBFYTM-Soaked and boiled false yam tuber meal, BFYSM-

Boiled false yam seed meal.  
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Further study was carried out to determine digestibility of false yam tuber meal by layer 

chickens. In this regard, Mohammed and Dei (2013) carried out an experiment to 

ascertain the effect of soaked false yam tuber meal on egg performance of layer chickens. 

Tubers were chopped into pieces and soaked in water (1 part of tubers to 2 parts of water) 

for 12 days with the water changed every 3 days. The tubers were then sun-dried for 

7days and milled into gritty meal were then used to replace maize (w/w) at 0, 50, 75, 

100g/kg layer chicken diets for 19-35 weeks.  

The result of the apparent nutrient digestibility of the experimental diets showed that 

crude protein and crude fat digestibilities were decreased when layer chickens were fed 

the SFYTM based diets (Table 19). Also feeding the soaked material at 5% depressed 

egg production (Table 20). 

Residual concentrations of anti-nutritional factors in the tuber were attributed to this 

situation; since terpenes can actually impair the availability of nutrients and reduce 

performance in animals (McDonald et al, 2002). 
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Table 19: Effect of SFYTM on apparent nutrient digestibility of layers 

(19-35 weeks of age) 

Parameter Control (0) 50 75 100 ±SED P-value 

Dry matter 

(%) 

69.5 72.9 68.7 68.7 2.60 0.324 

Protein (%) 67.7
a
 53.5

b
 56.2

b
 53.9

b
 4.41 0.033 

Crude fat 

(%) 

81.3
a
 84.6

a
 72.9

b
 71.5

b
 2.63 <0.001 

Ash (%) 75.5 66.8 66.4 73.2 4.49 0.052 

SED-Standard error of difference, P-probability,
a,b

Means with the same superscripts in a row are not 

significantly different (P>0.05) 

Source: Mohammed and Dei (2013) 
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Table 20: Effect of SFYTM on performance of layers (19-35 weeks of age) 

Parameter Control 

(0) 

50 75 100 ±SED P-value 

Feed intake (g/bird/day) 89.6 94.2 93.3 92.1 2.33 0.203 

Hen-day egg production 

(%) 

60.3
a
 51.2

b
 44.1

c
 39.9

c
 3.23 <0.001 

Egg weight (g) 48.5 48.3 49.3 47.9 0.68 0.246 

Egg mass output (g) 29.5
a
 24.4

b
 21.5

b
 18.9

b
 1.47 <0.001 

Feed/egg mass 3.04
a
 3.88

b
 4.34

b
 4.96

c
 0.298 <0.001 

Mortality (dead/total) 0/60 2/60 4/60 4/60 - - 

SED-Standard error of difference, P-probability, Means with the same superscripts in a row are not 

significantly different (P>0.05) 

Source: Mohammed and Dei, (2013) 

2.8.1 3 Guinea fowl 

Another area that has been explored is the feeding of guinea fowl with the false yam.  

Dei et al. (2015) carried out an experiment to evaluate the effect of processed false yam 

seed meal in diets of guinea fowls (Table 21). The experiment was in two: experiment 

1involved guinea fowls at age 9-19 weeks and experiment 2 was with 5-15 weeks old 

guinea fowls. In these studies, false yam fruits, after sun-drying, were cracked with 
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stones to obtain the seeds and afterwards the seeds were crushed and divided into two 

lots.  

One lot was boiled for 2 hours (1 part of seed to 1 part of water), sun- dried for 8 days 

and milled into gritty meal and labeled BFYSM and used for Experiment 1(Table 21).  

The other was soaked in water for 12 days (1 part of seed to 2 parts of water) and water 

changed every 3 days, sun-dried for 8 days and milled into gritty meal and labeled 

SFYSM and this was used for Experiment 2 (Table 22). Four dietary treatments (at 0, 5, 

10 and 15%) containing the SFYSM were used in diets of pearl guinea fowls. The 

findings of the experiments (1 and 2) showed that processing the false yam seed by either 

boiling or soaking improved its feeding value and can be fed to growing guinea fowls at 

up to 15% of the diet (Table 21, 22). 

Table 21: Effect of boiled false yam seed meal on feed intake, weight gain 

and gain to feed ratio of guinea fowls (10-19 weeks of age) 

Parameter Control 

(0) 

5%BFYSM 10%BFYSM 15%BFYSM ±SED P-

value 

Feed intake 

(g/bird/day) 

65.2 66.4 62.0 65.1 2.79 0.489 

Weight gain 

(g/bird/day) 

9.0 7.8 6.4 5.9 1.15 0.097 

Gain: Feed Ratio 0.14 0.12 0.11 0.09 0.015 0.062 

SED-Standard error of difference, P-probability, means with no superscripts in the same row are not 

significantly different (P>0.05) 

Source: Dei et al., (2015) 
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Table 22: Effect of soaked false yam seed meal on feed intake, weight 

gain and gain to feed ratio of guinea fowls (5-15 weeks of age) 

Parameter Control 

(0) 

5%SFYSM 10%SFYSM 15%SFYSM ±SED P-

value 

Feed intake 

(g/bird/day) 

44.8 41.6 40.2 39.2 4.52 0.642 

Weight gain 

(g/bird/day) 

8.7 8.3 8.3 6.3 0.99 0.155 

Gain: Feed 

Ratio 

0.19 0.20 0.21 0.16 0.022 0.171 

SED-Standard error of difference, P-probability, Means with no same superscripts in the 

same row are not significantly different (P>0.05) 

Source: Dei et al., (2015) 

2.8.1.4 Pigs 

A study conducted by Mbimadong (2013) reported that feeding pigs with raw false yam 

tuber meal diet had adverse effects on their growth performance and therefore it should 

not be used (Table 23). In contrast, processed (soaked) (Amewonye, 2013) of the false 

yam tuber meal can be fed to Ashanti Black weaner pigs up to 100g/kg diet without any 

adverse effect on their growth performance and it is cost effective to use as a replacement 

for maize (Table 23). 
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In another experiment (Getsey, 2013), boiled false yam tuber meal gave a good result, 

which indicated that this material can be fed to Ashanti Black pigs at 50g/kg without any 

adverse effect on their growth performance and is economical to feed (Table 23). 

Table 23: Effect of processed false yam tuber meals on feed intake, 

weight gain and gain to feed ratio of Ashanti black weaner pigs (12-20 

weeks of age) 

Processed 

products 

Treatments 

(g/kg) 

Initial 

weight 

(kg) 

Weight 

gain (g) 

Feed 

intake 

(g) 

Feed/gain 

ratio 

Source 

Diets 

containing 

SDFYTM 

Control (0) 

50 

100 

150 

SED 

P-value 

6.19 

5.21 

5.18 

5.29 

0.78 

0.538 

306
a
 

217
b
 

135
c
 

93
c
 

22.9 

<0.001 

803
a
 

548
b
 

440
c
 

390
c
 

41.4 

<0.001 

2.62
a
 

2.53
a
 

3.43
b
 

4.49
b
 

0.61 

0.40 

Mbimadong, 

(2013) 

Diets 

containing 

SFYTM 

Control (0) 

50 

100 

150 

SED 

P-value 

6.19 

5.31 

5.43 

4.63 

0.63 

0.186 

306
a
 

261
a
 

263
a
 

213
b
 

23.4 

0.027 

803 

689 

721 

601 

64.4 

0.075 

2.62 

2.48 

2.62 

2.60 

0.08 

0.256 

Amewonye, 

(2013) 

Diets 

containing 

BFYTM 

Control (0) 

50 

100 

150 

SED 

P-value 

6.19 

5.34 

5.10 

5.09 

0.58 

0.261 

307
a
 

284
a
 

203
b
 

83
c
 

23.1 

<0.001 

803
a
 

680
a
 

553
b
 

440
b
 

84.1 

0.013 

2.62
a
 

2.38
b
 

2.76
a
 

5.16
a
 

0.64 

0.008 

Getsey, 

(2013) 

SED-Standard error of difference, 
ab,c

Means with the same superscripts within a column 

for each experiment are not significantly different (P>0.05), SDFYTM-Sun-dried false 

yam tuber meal, SFYTM-Soaked false yam tuber meal, BFYTM-Boiled false yam tuber 

meal. 
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2.8.1.5 Rabbits 

Ansah et al.,(2012) reported that feeding rabbits with false yam leaf meal improved feed 

intake, nutrient digestibility and weight gain (Table 24). However, the author 

recommended feeding rabbits with only up to 5% of the leaf meal. 

Table 24: Performance of rabbits fed increasing levels of Icacina 

oliviformis leaf meal (IOL) 

Parameter Control (0) 5% 10% SED 

Feed intake 

(g/day) 

125.11
b
 128.65

a
 129.27

a
 0.72 

Weight gain 

(g/day) 

17.65
a
 13.33

ab
 10.83

b
 2.32 

Gain: Feed Ratio 0.14
a
 0.10

ab
 0.08

b
 0.02 

SED: Standard error of difference, 
a,b,c

Mean values in a row with uncommon letters are 

significantly different at P<0.05 

Source: Ansah et al., (2012) 

 

2.8.2 Effect of false yam on heamatological profile on some animals 

2.8.2.1 Chickens 

A study by Dei et al. (2011) to determine the nutritive value of false yam tuber meal for 

broiler chickens indicated that the inclusion of sun-dried and boiled false yam tuber 

meals in diets of broiler chickens had no adverse effects on haematological profile of the 

birds. There were no observable changes in hemoglobin, haematocrits and white blood 

cells values (Table 25).  
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The findings of Agyemang, (2010) who reported no negative effects on blood 

characteristics in broiler chickens fed processed (soaking and cooking) false yam tuber 

meal (Table 25) is worth mentioning. In another experiment, Dei et al. (2013) reported no 

variability in haematological parameters of broilers when they were fed SFYTM (Table 

25).  

Studies on the effect of raw and processed false yam seeds on haematological parameters 

show that raw and processed false yam seed meals can replace maize in diets of broiler 

chickens up 50g/kg and 100g/kg respectively without any adverse effects on their 

haematology (Table 26). 
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Table 25: Blood constituents of broiler chickens fed varying levels (0, 30, 

60 and 90g/kg) of SDFYTM, SFYTM, BFYTM and SBFYTM (21-56 days 

of age) 

Processed product Treatments 

(g/kg) 

RBC 

count 

(10
6
µl) 

WBC 

count 

(10
3 

/µl) 

Hb 

(g/dl) 

Haematocrit 

(%) 

Source 

Diets containing 

SDFYTM 

 

Control (0) 

30 

60 

90 

SEM 

P 

3.97 

3.90 

3.70 

3.87 

0.144 

NS 

4.80 

4.33 

5.20 

5.23 

0.377 

NS 

9.93 

10.10 

10.00 

9.40 

0.353 

NS 

29.67 

30.17 

30.08 

28.50 

1.037 

NS 

Dei et al. 

(2011) 

Diets containing 

SFYTM 

 

Control (0) 

30 

60 

90 

SEM 

P 

4.30 

4.10 

3.90 

3.93 

0.262 

NS 

5.13 

4.77 

5.47 

4.83 

0.978 

NS 

10.90  

10.47 

10.13 

10.20 

0.706 

NS 

32.69 

31.17 

29.83 

30.00 

1.425 

NS 

Dei et al. 

(2013) 

Diets containing 

BFYTM 

Control (0) 

30 

60 

90 

SEM 

P 

3.88 

3.97 

3.78 

4.02 

0.134 

NS 

4.76 

4.80 

5.60 

4.80 

0.330 

NS 

9.97 

10.20 

9.77 

10.23 

0.300 

NS 

30.00 

30.33 

29.17 

30.50 

0.886 

NS 

Dei et al. 

(2011) 

Diets containing 

SBFYTM 

Control (0) 

30 

60 

90 

SEM 

P 

3.77 

4.13 

3.92 

3.78 

0.288 

NS 

4.81 

4.32 

5.20 

5.23 

0.377 

NS 

9.67 

10.57 

10.05 

9.72 

0.712 

NS 

29.00 

31.67 

30.17 

29.17 

2.122 

NS 

Agyemang 

(2010) 

SDFYTM-Sun-dried false yam tuber meal, SFYTM-Soaked false yam tuber meal, 

BFYTM-Boiled false yam tuber meal, SBFYTM-Soaked and boiled false yam tuber meal, 

RBC-Red blood cell, WBC-White blood cell, Hb-Haemoglobin, NS-Not significant 

(P>0.05), P-probability, SEM-Standard error of means. 
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Table 26: Blood components of broiler chickens fed varying levels (0, 50, 

75, and 100g/kg) of SDFYSM, SFYSM, and BFYSM (21-56 days of age) 

Processed 

products 

Treatments 

(g/kg) 

RBC 

count 

(10
6
µl) 

WBC 

count  

(10
3 

/ 

µl) 

Hb 

(g/dl) 

Haematocrit 

(%) 

Source 

Diets 

containing 

SDFYSM 

Control (0) 

50 

75 

100 

SEM 

P 

4.67 

4.47 

4.60 

4.50 

0.240 

NS 

- 

- 

- 

- 

- 

- 

11.87 

11.37 

11.70 

11.47 

0.606 

NS 

35.3 

34.0 

35.0 

34.3 

1.840 

NS 

Okyere 

(2011) 

Diets 

containing 

SFYSM 

Control (0) 

50 

75 

100 

SEM 

P 

4.67 

4.37 

4.87 

4.80 

0.392 

NS 

- 

- 

- 

- 

- 

- 

11.87 

10.73 

12.43 

11.77 

1.034 

NS 

35.5 

32.17 

36.83 

35.17 

3.266 

NS 

Okyere 

(2011) 

Diets 

containing 

BFYSM 

Control (0) 

50 

75 

100 

SEM 

P 

4.67 

4.30 

4.20 

4.67 

0.438 

NS 

- 

- 

- 

- 

- 

- 

11.87 

10.97 

10.70 

11.90 

1.092 

NS 

35.50 

32.83 

36.00 

35.67 

3.282 

NS 

Okyere 

(2011) 

SDFYSM-Sun-dried false yam seed meal, SFYSM-Soaked false yam seed meal, BFYSM-

Boiled false yam seed meal, RBC-Red blood cells, WBC-White blood cells, Hb-

Haemoglobin, NS-Not significant (P>0.05), P-probability, SEM-Standard error of means 

 

In another experiment, Mohammed and Dei (2013) observed no significant difference in 

all haematological parameters of laying chickens measured when they were fed soaked 

false yam tuber meal diets (at 0, 50g/kg, 75g/kg and 100g/kg) (Table 27). 
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Table 27: Effect of soaked false yam tuber meal on haematological 

parameters of laying chickens (19-35 weeks of age) (Mohammed and Dei, 

2013) 

Parameter Control 

(0) 

50 75 100 ±SED P-value 

Packed cell volume (%) 27.50 26.00 28.75 28.75 1.479 0.250 

Haemoglobin  (g/dl) 9.18 8.65 9.57 9.57 0.499 0.254 

Red blood cells (10
6
µl) 3.58 3.35 3.73 3.73 0.203 0.260 

Mean corpuscular 

volume (fl) 

76.90 77.60 77.17 77.25 0.388 0.386 

Mean corpuscular 

Haemoglobin (Pg) 

25.65 25.80 25.68 25.70 0.081 0.314 

Mean corpuscular 

Haemoglobin 

concentration (g/dl) 

33.33 33.25 33.25 33.30 0.073 0.671 

White blood cells 

differentials 

      

Neutrophils (%) 48.5 47.2 48.0 44.2 4.07 0.731 

Lymphocytes (%) 50.5 52.0 51.2 54.5 4.07 0.780 

Eosinophils (%) 0.75 0.25 0.25 0.75 0.540 0.644 

Monocytes (%) 0.00 0.25 0.50 0.50 0.445 0.640 

Basophils (%) 0.25 0.25 0.00 0.00 0.250 0.588 

SED-Standard error of difference, P-probability 
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2.8.2.2 Rabbits 

An experiment to evaluate the effect of false yam leaf meal as an ingredient in the diets 

of weaner rabbits show no variability in haemoglobin (Hb) concentrations, packed cell 

volume (PCV) and red blood cells but erythrocyte values were increased from initial low 

values to higher values as they were fed false yam leaf meal at 5 and 10% (Ansah and 

Aboagye, 2011). They reported however that, the values for all the parameters measured 

were within the normal range for rabbits (Table 28). 

Table 28: Blood constituents of rabbits fed increasing levels (0, 50 and 

100g/kg) of false yam leaf meal (8-16 weeks of age) 

False yam 

product 

Treatments 

(g/kg) 

RBC count 

(10
6
µl) 

WBC 

count (10
3 

/ µl) 

Hb (g/dl) Haematiocrit 

(%) 

Diets  

containing 

FYLM 

Control (0) 

50 

100 

SEM 

P 

4.99 

4.56 

4.28 

0.82 

NS 

8.93 

7.44 

9.84 

3.46 

NS 

12.80 

11.62 

10.92 

2.04 

NS 

38.40 

34.80 

32.80 

6.12 

NS 

RBC-Red blood cell, WBC-White blood cell, Hb-Haemoglobin, FYLM-False yam leaf 

meal, NS-Not significant (P>0.05), P-probability, SEM-Standard error of means. 

Source: Ansah and Aboagye (2011) 
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2.9 Inferences from the literature review 

Poultry farming refers to the rearing of birds including chicken, turkeys, ducks, and geese 

basically for their meat, eggs and feathers (Ray and Roy, 1991) and which is operated in 

various systems of rearing such as the battery cage or intensive, semi-intensive and free 

range. 

The poultry industry in present years has been playing a very significant role in several 

parts of the world. Bell and Weaver (2002) reported that poultry production makes a 

substantial degree of the global total meat output and it is the second most popular meat 

consumed in the world after pork. The industry is however faced with several problems 

including difficulty in obtaining good quality day-old chicks (Oluyemi and Robert, 

1988), feed scarcity and high cost, poor hygienic conditions at hatcheries (Appiah, 1993), 

and many others. 

To ensure a continuous supply of meat and eggs all year round, poultry need to be 

adequately nourished or fed with good quality feed. Feed alone as a component in 

production cost takes 70-75% (Ademola and Farinu, 2006). Maize is the most preferred 

energy source in broiler chicken diets due to its high energy and low fibre content, the 

presence of pigments and essential fatty acids (Panda et al., 2010). Buamah (1992) 

reported that occasional shortage of maize scare many people from going into the 

production of poultry meat and eggs. Koney (1992) reported that it will be very important 

that the level of grain in standard poultry ration be reduce without adversely hampering 

the production of the poultry birds. 
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 Due to this, certain programs have been put in place to reduce the high cost of feeding 

poultry including the use of Agricultural by-products, ingredients substitution and the use 

of new feed resources. But one plant of interest that can be exploited for use is the false 

yam (Dei et al., 2011a). 

The false yam (Icacina oliviformis) is a Savannah shrub indigenous to West and Central 

Africa (Styslinger, 2011). False yam is mostly found growing wild in the Savannah areas 

of Senegal, the Gambia, Guinea, Northern Ghana and parts of Sudan (Fay, 1987). 

A number of the benefits derived from the false yam plant include its use as a feed 

resource for animals and for medicinal purposes. The seeds and tubers are products which 

are high in carbohydrate, hence can serve as alternative dietary source of energy for 

broilers (Dei et al., 2011a). 

The false yam, despite its importance, however, contain bitter substances (called gum 

resins) which limits its use. There is therefore the need to properly process the false yam 

(seeds and tubers) to reduce the adverse effects the toxic compounds can pose to life 

during the usage of these products. Many processing techniques have been evaluated 

including soaking in water (Dei et al., 2010), boiling in water (Dei et al., 2011a), soaking 

in saltpetre solution (Dei et al., 2013c). These methods have been reported to improve the 

nutritional value for broiler and growing layer chickens.  

A new method is the inclusion of charcoal into false yam based diets as an additive to 

help reduce these toxins. Hence the importance of this study which sought to determine 

the effects of varying levels of charcoal containing(3 or 6%) false yam tuber meal diets 

on broiler chicken performance. 
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CHAPTER THREE 

3.0 Materials and Methods 

3.1 Location and duration of experiments 

The experiments were conducted at the Poultry Unit of the Department of Animal 

Science, University for Development Studies (UDS), Nyankpala Campus, Tamale. The 

location lies on latitude 9
0
 25’ 41” and longitude 0

0
 58’ 42” W and at an altitude of 183m 

above sea level (SARI, 2001). The location is generally described as a hot dry Savannah 

zone. The rainfall pattern is unimodal and occurs between April and October with the dry 

season beginning from November to March. Averagely it has an annual rainfall of 

1200mm with fluctuating temperatures between 19
0
C and 42

0
 C for minimum and 

maximum respectively (SARI, 2001). Two feeding experiments were ran concurrently 

(Experiment 1 using sun-dried false yam tuber meal and Experiment 2 using soaked false 

yam tuber meal). Each experiment lasted for five weeks (16
th 

February, 2016 to 22nd 

March, 2016).The third experiment was conducted to determine the digestibility of the 

experimental diets and the digestibility trial lasted for fourteen days. 

3.2.0 Sources and processing of the false yam tuber meal and the charcoal 

3.2.1 Sun-dried false yam tuber meal (SDFYTM) 

 Tubers of wild growing false yam (Icacina oliviformis) at Nyankpala regardless of their 

ages were obtained by harvesting them manually using a hoe. The tubers were peeled and 

chopped into small pieces of about 2cmusing a knife.  

The sliced tubers were sun-dried on a concrete floor to a moisture content of about 10%.  
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The dried tubers were then milled into gritty flour and labeled SDFYTM and used for 

experiment one (1). 

3.2.2 Soaked false yam tuber meal (SFYTM) 

The false yam tubers were peeled and chopped into small pieces of about 2cm using 

knife. The sliced pieces were then soaked in water for 12 days in the ratio of 1kg tuber:2L 

water. That is,  one (1) part of fresh false yam tuber to two (2) parts of water, the water 

was changed every three (3) days. The sliced tubers after the twelve (12) days of soaking 

were sun-dried on a concrete floor to a moisture content of about 10%. The dried tubers 

were then milled into gritty flour and labeled SFYTMand this was used for Experiment 

two (2). 

3.2.3 Wood charcoal (WC) 

Wood charcoal (WC) was purchased from the Tamale Wood and Charcoal Market. This 

was subsequently taken to the grinding mill where it was milled into flour to be included 

in the false yam diets (at 3 and 6%) for the experiments. 

3.3.0 Chemical analysis of the false yam tuber meals. 

The chemical analysis of the false yam tuber meals (SDFYTM and SFYTM) were not 

done before the formulation of the experimental diets due to financial constraints. 

However, reports on the aforementioned meals were obtained from Dei et al. (2011) and 

Dei et al. (2012) for the SDFYTM and the SFYTM respectively. The level of terpenes in 

the tuber meals could not be determined due to the difficulty in locating a laboratory that 

can determine the level of terpenes in the false yam tubers in Ghana. 
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Table 29: Percentage composition of the SDFYTM and SFYTM samples 

(dry matter basis) 

Component SDFYTM(Dei et al., 2011) SFYTM(Dei et al., 2012) 

DM 

CP 

Ether extract 

Neutral detergent fiber 

Starch 

Ash 

Gross energy (kcal/kg of DM) 

 

86.46 

5.41 

1.60 

28.61 

48.63 

2.19 

4,067 

82.79 

3.63 

1.10 

23.14 

58.12 

14.00 

14.3 

Essential and non-essential 

amino  

  

Arginine 

Glycine 

Histidine 

Isoleucine 

Leucine 

Lysine 

Phenylalanine 

Methionine 

Threonine 

Tryptophan 

valine 

 

0.792 

0.094 

0115 

0.079 

0.124 

0.192 

0.042 

0.003 

0.077 

0.021 

0.102 

 

0.08 

0.08 

0.16 

0.08 

0.13 

0.24 

0.07 

0.01 

0.07 

0.05 

0.13 

 

 

3.4.0 Experimental diets 

The experimental diets were formulated using a commercial broiler finisher feed as 

control in both feeding and digestibility trials, procured from Agricare LTD. The false 

yam tuber meals were substituted for the commercial feed on weight by weight basis (5% 

for the sun-dried tuber and 15% for the soaked tuber). The wood charcoal (WC) was 

incorporated into the false yam tuber-based diets as add-on. The experimental diets were 

formulated as follows: 
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Experiment 1 involved 4 dietary treatments with increasing levels of charcoal at 0, 3, and 

6% respectively in 5%SDFYTM-based finisher broiler diets. 

Experiment 2 involved 4 dietary treatments with increasing levels of charcoal at 0, 3, and 

6% respectively in 15%SFYTM-based finisher broiler diets. The dietary compositions for 

the two experiments are illustrated in the table 30 below. 

Table 30: Composition of experimental diets (%) 

 Experiment 1 Experiment 2 

 5%SDFYTM Containing Diets  15%SFYTM Containing Diets 

Ingredients Control 

 

+0%WC +3%WC +6%WC  Control  +0%WC +3%WC +6%WC 

Commercial 

feed 

100 95 95 95  100 85 85 85 

SDFYTM 0 5 5 5  - - - - 

SFYTM - - - -  - 15 15 15 

WC - - 3 6  - - 3 6 

Total  100 100 103 106  100 100 103 106 
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3.5.0 Experimental Design 

3.5.1 Experiment I 

At 28 days of age, 96 healthy female broiler chickens were randomly selected with 

similar average weights into 16 groups (n=6) in a Completely Randomized Design 

(CRD). Each treatment was replicated four (4) times. The birds were housed in deep litter 

cages (1.8mx0.9m=0.27m
2
/bird) and were fed and watered ad libitum up to 63 days of 

age. Light was provided 24 hours/day.  

3.5.2 Experiment II 

The experimental procedure or design used in this experiment was similar to what was 

applied in experiment I (above). 

3.5.3 Digestibility trial  

Sixteen Cobb broilers at six weeks of age were used in the digestibility trial for each of 

the diets used in the two experiments. The birds were randomly assigned to 16 cages with 

one bird per cage (0.4mx0.3m=0.12m
2
). Each bird received one of the dietary treatments 

which were replicated four times in a Completely Randomized Design. Birds were fed 

the experimental diets for 14 days. Feed and water were given ad libitum. Light was also 

provided twenty-four (24) hours daily. 
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3.6.0 Data collection procedures 

3.6.1 Experiments 1and 2 

3.6.1.1 Feed intake 

Feed intake was obtained by subtracting the left –over feed at the end of the week from 

the feed supplied for the week. Mean feed intake per bird per day was then calculated by 

dividing the feed consumed by the number of birds in the replicate and the number of the 

days in the week.   

3.6.1.2 Weight gain by birds 

Individual weights of the birds were taken once every week during the experimental 

period. Birds were tagged with coloured rings on their shanks for identification. The birds 

per replicate were put in a plastic basket and were weighed using Kern electronic 

balance- Model PCB 3500-2. The recorded weights obtained at the end of every week 

was divided by the number of days in a week (7days) to get the average daily weight 

gain. This was further divided by the number of birds to get the average daily weight gain 

per bird. 

3.6.1.3 Feed to gain ratio 

This was determined as a unit of feed consumed daily per unit of daily body weight gain. 

3.6.1.4 Haematology and serological profiles of birds  

Two (2) birds from each replicate were randomly selected for blood sample collection at 

the end of the experimental period for each experiment.  
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The birds selected were restrained and the bloods were drawn (2ml) from their wing 

veins using a syringe and a needle. The collected blood from each bird was emptied into 

test tubes and labeled.  

The test tubes contained ethylene diaminetetra acetic acid (EDTA), an anticoagulant 

which was mixed gently with the blood to prevent it from clotting. This was used for 

haematological analysis such as packed cell volume (PCV, %), red blood cell 

counts(RBC,×10
6
/µl), haemoglobin (Hb, g/dL), mean corpuscular haemoglobin (MCH, 

pg), mean corpuscular haemoglobin concentration (MCHC, gl/dL), mean corpuscular 

volume (MCV, fl), white blood cell counts (WBC, ×10
3
/µl), Platelets (×10

3
/µl), 

Neutrophil (%), Lymphocytes (%), Eosinophils(%) and Monocytes(%). 

These parameters were measured using the SYSMEX XS-500i hematology analyser 

(SYSMEX Europe GmbH, Norderstedt, Germany) for blood haematological profiles. 

Another quantity was collected from the same birds and emptied into test tubes without 

EDTA. The blood was allowed to coagulate and serum collected for serological analysis 

(that is, Albumin, Globulin, Alkaline phosphatase, Aspartate transferase and Alanine 

transferase) using spectrophotometry. 

3.6.1.5 Carcass characteristics of birds  

The whole carcass and organ characteristics (weights) of the birds whose blood were 

drawn were taken using the Kern electronic balance- PCB 3500-2. 
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3.6.2 Digestibility trial  

Weighed quantities of the diets were provided and faeces were collected on plastic sheets 

placed under the wire mesh floor of the cages using the Total Collection Method. Faeces 

were collected every 24 hours, weighed and oven-dried at a temperature of 60
0
C 

overnight. 

At the end of the trial, daily samples collected from chickens in each replicate cage were 

pooled into one sample per treatment, weighed, ground and stored in airtight plastic 

containers. 

Samples of the diets and dried faeces were analyzed for proximate components in 

triplicates in accordance with standard methods described by the Association of Official 

Analytical Chemists (AOAC), (2000).  

The values were used to compute for apparent nutrient digestibility as follows: 

Apparent digestibility = Nutrient consumed –Nutrient in faeces x100 

                                          Nutrient consumed 

3.7.0 Data analysis 

The parameters measured in the 3 experiments were subjected to analysis of variance 

(ANOVA) for Completely Randomized Design (CRD) using GenStat 3 version statistical 

software (8
th

 edition, Lawes Agricultural Trust, 2005). Significant differences among 

treatment means were separated using least significant difference (LSD) and values were 

considered significant at (P< 0.05).     
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CHAPTER FOUR 

4.0 Results 

4.1 Nutrient compositions and amino acid profiles of experimental diets 

Table 31shows the calculated nutritional compositions of the control diet and the false 

yam based-diets. 
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Table 31: Calculated Nutrient composition and AA profile of 

experimental diets (g/kg) 

Calculated: Nitrogen×6.25. SDFYTM: 5% Sun-dried false yam tuber meal, SFYTM: Soaked false yam tuber meal, C: 3and 6% 

charcoal, DM: Dry matter, OM: Oganic matter, NDF: Neutral Detergent Fibre,ADF: Acid Detergent Fibre, ME: Metabolisable 

Energy. Nd- not determined. 

Experiment 1 

 

Experiment 2 

 

                                     

Nutrient      control                                  

5%SDFYTM containing diets  

 

Control 

15%SFYTM Containing Diets 

 

+0%WC 

 

+3%WC 

 

+6%WC 

 

+0%WC 

 

+3%WC 

 

         

DM   

 

964 967 962 968 964 956 965 966 

OM  

 

Crude 

protein 

 

898 

 

201 

902 

 

197 

908 

 

190 

912 

 

176 

898 

 

201 

917 

 

171 

918 

 

175 

917 

 

168 

NDF 

 

ADF 

 

63.2 

 

58.0 

62.7 

 

57.4 

 

61.8 

 

57.3 

63.9 

 

59.3 

63.2 

 

58.0 

61.8 

 

57.2 

62.3 

 

58.1 

63.5 

 

58.9 

ME (kcal 

kg
1
)  

3000 Nd Nd Nd 3000 Nd Nd Nd 

  

Arginine 12.2 

 

12.2 11.8 11.5  12.2 

 

10.8 10.5 10.2 

Histidine 6.1 

 

6.1 5.9 5.7  6.1 

 

5.8 5.6 5.5 

Isoleucine 8.6 

 

8.2 8.0 7.7  8.6 

 

7.5 7.3 7.1 

Leucine 19.7 

 

18.3 17.8 17.2  19.7 

 

16.9 16.4 15.9 

Lysine 12.1 

 

12.2 11.8 11.5  12.1 

 

11.3 11.0 10.6 

Methionin

e 

3.9 

 

3.7 3.6 3.5  3.9 

 

3.4 3.3 3.2 

Phenyl 

alanine 

10.5 10.1 9.8 9.5  10.5 9.1 8.8 8.6 

Threonine 7.6 

 

7.2 7.0 6.8  7.6 

 

6.7 6.5 6.3 

Valine 10.0 

 

9.3 9.0 8.7  10.0 

 

8.7 8.4 8.2 

Tryptopha

n 

1.9 

 

1.9 1.8 1.8  1.9 

 

1.7 1.6 1.6 

+6%WC 
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From table 31, it is shown that the nutrient composition of the 5%SDFYTM based diets 

are comparable to the control diet and contain large values for DM, OM, NDF, and ADF 

in Experiment1. The calculated crude protein concentrations of the tuber however is 

shown to be reducing gradually (from197g/kg to 176g/kg) as more levels of charcoal is 

included in the false yam tuber based diets.  

In experiment 2 (Table 31) the calculated nutrient compositions of the 15%SFYTM are 

also shown to contain large and similar values for DM, OM, NDF, and NDF 

concentrations compared to the control diet. The crude protein concentrations of the 

15%SFYTM diets were also shown to contain smaller values as more levels of charcoal 

were added into the diets. 

4.2 Apparent digestibility of broiler chickens fed the SDFYTM and SFYTM with 

increasing levels of charcoal 

The result of the effect of the increasing levels of charcoal in SDFYTM and SFYTM on 

digestibility of broiler chickens is represented in Table 32. 
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Table 32: Effect of SDFYTM and SFYTM with increasing level of charcoal on nutrient digestibility of broiler 

chickens (4-9 weeks of age)  

 Experiment 1 Experiment 2 

Parameter (%)                     5%SDFYTM Containing Diets                                              15% SFYTM Containing Diets                        

                          Control +0%WC + 3%WC +6%WC SED  P Control +0%WC +3%WC +6%WC SED        P 

DM 76.3
a
 74.3

a
 72.7

a
 68.3

b
 2.31 0.027 76.3

a
 67.5

b
 59.7

c
 61.1

c
 3.30 0.001 

OM 67.7 71.2 70.1 64.6 4.84 0.553 67.7 65.1 56.9 58.2 5.11 0.150 

CP 80.1
a
 79.5

a
 75.7

b
 72.3

c
 2.70 0.046 80.1

a
 73.6

b
 63.5

c
 61.8

c
 4.83 0.008 

DM- Dry matter, OM- Organic matter, CP- Crude protein, SED- Standard error of difference, P-probability, Means with different superscripts on the same row are significantly different (P<0.05
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4.2.1 Dry matter 

From Table 32, it can be seen that there was no significant (P>0.05) difference in the dry 

matter digestibility between the control birds and birds fed with diets containing 0 and 

3% WC in the 5%SDFYTM diets. However, there was a significant (P<0.05) reduction in 

dry matter digestibility of birds fed the diet containing 6% WC in the 5%SDFYTM diet. 

On the other hand, dry matter digestibility was significantly (P<0.05) higher in the 

control birds than those fed diets containing 15%SFYTM. Among the test diets the 

inclusion of 3 and 6% WC in the 15%SFYTM further showed a significant (P<0.05) 

decline in the dry matter digestibility than the same diet with 0% WC. 

4.2.2 Crude protein 

The result in Table 32 showed that there was no significant (P>0.05) difference in crude 

protein digestibility between birds in the control group and birds fed the 0%WC in the 

5%SDFYTM based diet. However, there was a significant (P<0.05) reduction in crude 

protein digestibility when charcoal was introduced at 3% in the SDFYTM. A further 

significant (P<0.05) reduction was observed when charcoal was increased from 3% to 6% 

in the same diet.  

In contrast, there was a significant (P<0.05) difference in crude protein digestibility 

between birds fed the control diet and those fed all the 15%SFYTM based-diets with all 

without charcoal.
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4.3 Growth performance of broiler chickens fed the 5%SDFYTM and 15%SFYTM 

with increasing levels of charcoal 

The result of the effect of varied levels of charcoal in 5%SDFYTM and 15%SFYTM 

based diets on broiler growth performance is represented in Table 33. 
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Table 33: Effect of 5%SDFYTM and 15%SFYTM with increasing levels of charcoal on growth 

performance of broiler chickens (4-9weeks of age) 

 Experiment 1 Experiment 2 

                                  5%SDFYTM Containing Diets                            15%SFYTM Containing Diets 

Parameter     Control 0%WC + 3%WC +6%WC SED P Control   + 0%WC  + 3%WC +6%WC SED P 

F I (g/b/d) 128.6 132.5 134.8 136.5 9.57 0.855 128.6 133.4 136.7 115.4 8.54 0.118 

WG 

(g/b/d) 

43.4 43.4 44.5 39.4 2.94 0.369 43.38
a
 31.50

b
 28.11

b
 26.82

c
 2.185 0.001 

F:G  2.97 3.11 3.06 3.47 0.337 0.486 2.97
b
 4.31

a
 4.87

a
 4.35

a
 0.422 0.005 

Mortality 

(%) 

0.75 1.25 1.00 0.00 0.629 0.271 0.75 0.25 0.25 0.00 0.421 0.380 

FI-Feed intake, WG-Weight gain, F:G- Feed to gain ratio, SED-Standard error of difference, P-Probability, a,b,c means with the same superscripts on the same row are 

significantly not different (P<0.05
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4.3.1 Feed intake 

There was no significant (P>0.05) variability in feed intake between birds in the control 

group and birds fed all the various levels of charcoal in 5%SDFYTM based diets. 

However, numerically birds fed the diets containing the 5%SDFYTM slightly ate more 

feed than birds in the control group (Table 33).  

In experiment 2, daily feed intake by the birds was shown to be similar as was observed 

in experiment 1 when birds were fed the 15%SFYTM based-diets. 

4.3.2 Weight gain 

The result in Table 33 showed that daily weight gain by birds was not significantly 

(P>0.05) different between birds fed the control diet and birds fed the varied levels of 

charcoal in 5%SDFYTM based-diets. 

It can be observed from the same Table 33 however, that there was a significant (P<0.05) 

difference in the weight gains of birds fed the control diet and birds fed the diets 

containing the 15% SFYTM. Among the diets tested, birds fed the 3 and 6% charcoal 

15SFYTM diets significantly (P<0.05) reduced more than birds fed 0% charcoal in the 

same diet. 

4.3.3 Feed to gain ratio 

From Table 33, feed to gain ratio by birds was not significantly (P>0.05) different 

between birds in the control group and birds fed the different levels of charcoal in the 

5%SDFYTM diets. But birds fed the different levels of charcoal in 5%SDFYTM diets 

numerically had higher feed to gain ratios than those fed the control diet. 
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However, feed to gain ratios were observed to be significantly (P<0.05) higher among 

birds fed the 15%SFYTM diets than those fed the control diet. The addition of charcoal at 

3 and 6% in15%SFYTM diets led to higher feed to gain ratios. 

4.3.4 Mortality 

Mortality was very low and did not show any significant (P>0.05) difference in all groups 

of birds fed the control diet and the 5%SDFYTM diets tested (Table 33). Similar results 

were noticed when the 15%SFYTM diets were tested among the birds. 

 

4.4 Haematological profile of broilers fed the 5%SDFYTM and 15%SFYTM diets 

with increasing levels of charcoal 

The result of the effect of various levels of charcoal in 5%SDFYTM and 15%SFYTM on 

haematological parameters of broiler chickens is shown in Table 34.
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Table 34: Effect of 5%SDFYTM and 15%SFYTM diets with increasing levels of charcoal on 

hematological profile of broilers (4-9 weeks of age)  

                                                  Experiment1                             Experiment 2 

Parameter                    5%SDFYTM Containing Diets                                          15%SFYTM Containing Diets                              

 Control         +0%WC + 3%WC +6%WC SED   P Control + 0%WC + 3%WC +6%WC SED P 
PCV (%) 

 

32.77 32.93 34.33 34.17 0.693 0.112 32.77 32.87 33.23 33.40 2.138 0.989 

RBC 

(x10
6
/µl) 

 

2.37
b
 2.67

a
 2.73

a
 2.57

a
 0.111 0.047 2.37 2.77 2.60 2.60 0.194 0.304 

Hb (g/dL) 

 

7.73 7.93 8.43 8.13 0.361 0.321 7.73 8.23 7.93 8.30 0.788 0.876 

MCH (pg) 

 

32.60 29.93 30.93 31.77 0.88 0.076 32.60 29.70 30.40 32.23 1.039 0.063 

MCHC 

(gl/dL) 

 

23.60 24.10 24.57 23.80 1.074 0.820 23.60 25.03 23.83 24.70 1.154 0.576 

MCV (fl) 

 

138.6
a
 124.1

b
 126.1

b
 133.5

c
 4.74 0.051 138.6

a
 118.4

b
 127.4

b
 130.5

b
 4.49 0.013 

WBC 

(x10
3
/µl) 

 

8.1 13.3 7.2 6.1 3.38 0.230 8.1 11.03 7.40 6.37 1.712 0.113 

Platelets 

(x10
3
/µl) 

 

 

11.3 10.3 10.0 9.7 4.18 0.980 11.3 11.3 13.3 9.3 3.82 0.779 

Neutrophyl 

(%) 

 

51.00 50.67 50.33 46.67 2.082 0.211 51.00 50.00 51.67 50.33 2.571 0.917 

Lymphocytes 

(%) 

 

48.67 48.67 49.67 52.67 2.095 0.257 48.67 48.00 48.67 49.67 2.236 0.901 

Eosinophils 

(%) 

 

0.00 0.00 0.00 0.33 0.236 0.441 0.00 0.33 0.00 0.00 0.236 0.441 

Monocytes 

(%) 

 

0.33 0.67 0.00 0.33 0.577 0.728 0.33 1.00 0.33 0.00 0.527 0.349 
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The above result showed that birds fed the 5%SDFYTM-based diets had significantly 

(P<0.05) higher RBC values than the control group of birds. However, there was no 

significant (P>0.05) difference within the group of birds fed the 5%SDFYTM-based 

diets. On the other hand, birds fed the control diet were significantly (P<0.05) higher than 

birds fed diets containing the 5%SDFYTM in the MCV values. Birds fed the 

5%SDFYTM plus the 6% charcoal diet however, were observed to have significantly 

(P<0.05) higher MCV values than birds fed 0% and 3% charcoal diets. The PCV, Hb, 

MCH, MCHC, WBC, platelets, neutrophils, lymphocytes, eosinophyl and monocytes 

values, however, did not show significant (P>0.05) differences in all groups of birds fed 

the control diet and diets containing the 5%SDFYTM (Table 34). 

In Experiment 2which involved 15%SFYTM based-diets, there was a significant 

(P<0.05) difference in the mean corpuscular volume (MCV) values between birds fed 

with the control diet and birds fed the 15%SFYTM based-diets (Table 34). Within the 

groups of birds fed the tests diets, however, the MCV values were similar 

(P>0.05).However, there was no significant (P>0.05) difference in all other 

haematological parameters measured between birds in the control group and birds in the 

groups fed the test diets.  

 

4.5 Serology of broilers fed the5%SDFYTM and 15%SFYTM with increasing levels 

of charcoal 

The effect of varying levels of charcoal in the 5%SDFYTM and 15%SFYTM on serum 

biochemistry of broiler chickens is shown in Table 35.  
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Table 35: Effect of 5%SDFYTM and 15%SFYTM with increasing levels of charcoal on serology of 

broilers (4-9 weeks of age) 

 

 

Parameter 

 

Experiment 1 Experiment 2 

                  5%SDFYTM Containing Diets                        15%SFYTM Containing Diets 

 Control   +0%WC  +3%WC +6%WC  SED   P Control + 0%WC + 3%WC +6%WC  SED P 

Total 

protein (%) 

35.40 32.80 36.33 32.27 1.626 0.098 35.40 31.60 26.20 26.90 3.350 0.079 

Albumin 

(%) 

 

16.17
a
 13.77

b
 15.97

b
 14.33

b
 0.806 0.042 16.17

a
 13.40

b
 11.80

b
 11.77

b
 1.452 0.050 

Globulin 

(%) 

 

19.20 19.07 20.37 17.93 1.628 0.554 19.20 18.20 14.40 15.17 2.691 0.291 

Alkaline 

Phosphatase 

(%) 

155.1 154.3 177.2 182.6 20.36 0.423 155.1 168.3 186.6 161.2 24.16 0.612 

Aspartate 

Transferase 

(%) 

126.0 92.0 76.0 52.0 46.7 0.485 126.0 142.0 107.0 173.0 37.90 0.415 

Alanine 

Transferase 

(%) 

11.0 7.9 13.1 8.3 3.6 0.476 11.0 8.40 9.070 7.770 1.310 0.162 

SED: Standard error of difference, P: Probability, 
a,b

Means with the same superscripts on the same roware not significantly (P>0.05) different
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Serum albumin was significantly (P<0.05) higher among the control birds than birds fed 

the 5%SDFYTM diets. However, there were no significant (P>0.05) differences between 

birds fed the 5%SDFYTM based diets and the control diet in the globulin, ASP, AST and 

ALT values.  

Similar results were observed in the other experiment involving the diets containing 

15%SFYTM. 

4.6.0 Carcass and organ characteristics of broiler chickens fed the 5%SDFYTM and 

the 15%SFYTM diets with increasing levels of charcoal 

Table 36 shows the effect of various levels of charcoal in the 5%SDFYTM and 

15%SFYTM containing diets on the carcass and organ characteristics of broiler chickens. 

 

 

 

  

 

www.udsspace.uds.edu.gh 

 

 



89 
 

Table 36: Effect of 5%SDFYTM and 15%SFYTM with increasing levels of charcoal on carcass and 

organ characteristics of broilers (4-9 weeks of age) 

 

 

Parameter  

Experiment 1 

 

Experiment 2 

 

                 5%SDFYTM Containing Diets                      15%SFYTM Containing Diets 

 Control   +0%WC + 3%WC  +6%WC SED P Control   + 0%WC  +3%WC +6%WC SED               P 

Dress 

weight (kg) 

 

2.02 2.06 1.92 1.90 0.176 0.766 2.02
a
 1.37

b
 1.52

b
 1.48

b
 0.16 0.015 

Dressing 

percentage 

(%) 

76.58 77.57 76.40 77.14 1.116 0.717 76.58
a
 70.03

c
 73.87

b
 73.13

b
 1.157 0.003 

Liver (g) 

 

 

42.8 40.6 35.2 28.0 5.83 0.128  42.8 37.6 36.9 31.6 5.59 0.329 

Heart (g) 

 

 

 

11.13 10.34 8.57 8.59 1.919 0.483 11.13 8.69 7.22 7.33 1.565 0.117 

Spleen (g) 

 

 

2.55 2.59 2.91 1.87 0.966 0.751 2.55 2.66 2.07 1.28 0.9 0.454 

Gizzard (g) 

 

 

42.0 41.0 41.1 38.6 9.48 0.985 42.0 44.9 36.5 31.7 9.62 0.553 

Full 

intestines (g) 

91.7 105.0 99.4 103.5 10.87 0.636 91.7 125.0 98.5 110.9 20.53 0.433 

SED-Standard error of difference, P-Probability, Means with the same superscripts on the same rows in each experiment are not significantly 

(P>0.05) different
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4.6.1 Carcass dress weight 

The results in Table 36 show that there were no significant (P>0.05) differences in the 

carcass weights of birds fed the control diet and birds fed the 5%SDFYTM diets tested. 

The result from the same table, however, shows that there were significant (P<0.05) 

difference in carcass dress weight between birds in the control group and birds fed the 

15%SFYTM-based diets. Within the 15%SFYTM diets tested, carcass dress weights 

were similar (P>0.05). 

4.6.2 Carcass dressing percentage 

Carcass dressing percentage did not show a significant (P>0.05) difference between birds 

fed the control diet and birds fed diets containing 5%SDFYTM. Plus charcoal and the 

carcass dressing percentages were also similar within the group of birds fed 

5%SDFYTM-based diets (Table 34). 

On the other hand, carcass dressing percentage showed a significant difference between 

the birds in the control group and birds fed diets containing the 15%SFYTM. Dressing 

percentage was significantly (P<0.05) higher when charcoal was introduced at 3and 6% 

in the SFYTM diet than when there was no charcoal in the diet. 

4.6.3 Organ characteristics 

The weights of organs such as liver, heart, spleen, gizzard and full intestines all did not 

show significant (P>0.05) differences between the control birds and birds fed the diets 

containing the 5%SDFYTMplus charcoal diets (Table 36) and similar results were 

observed in all the groups of birds fed diets containing the 15%SFYTM plus the charcoal. 
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CHAPTER FIVE 

5.0 Discussion 

5.1.0 Nutrient composition and amino acid profiles of experimental diets 

In Experiment 1, the calculated crude protein concentration for the 5%SDFYTM based 

diets from the result showed to be slightly lower than the 200g/kg requirements for 4wks 

old broiler chickens but were higher than the 180g/kg of their requirements when they are 

above 6wks old (NRC, 1994). The crude protein concentrations were particularly highest 

(197g/kg)in the diet containing 0% wood charcoal in the 5%SDFYTM and the least in the 

5%SDFYTM containing 6% wood charcoal. This could account for the similar 

performance of all birds fed those diets. This confirms that the SDFYTM meal can be 

substituted for maize in the diets of broiler chickens at 5% (Dei et al.2011).  

In Experiment 2 involving the 15%SFYTM diets, the calculated nutrient composition 

showed that the crude protein levels were below the 200g/kg and 180g/kg recommended 

for4wks old and above broiler chickens (NRC, 1994).This accounted for poor 

performance of birds fed the SFYTM based diets. This suggests that there is need to 

incorporate ingredients with high protein to compensate the protein concentrations when 

using SFYTM at 15% in broiler diets. This is because protein is the critical ingredient of 

poultry diets combined with other nutrients is essential for life (Cheeke, 2005).  
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5.2.0 Apparent digestibility of broilers fed the 5%SDFYTM and 15%SFYTM diets 

with increasing levels of charcoal 

The inclusion of 5%SDFYTM with no wood charcoal in the diets of broiler chickens had 

no significant (P>0.05) effect on crude protein digestibility (Table 32) compared to the 

control diet.   False yam is reported to contain bitter compounds (Vanhaelen et al., 1986) 

with 3.75% gum resins (Dei et al., 2011b) react with proteins and enzymes in the 

digestive tract of animals and as a result affect protein and carbohydrate digestibility 

(Jansman et al., 1995). The similarity could be due to the low dietary inclusion level of 

the tuber meal. The charcoal isa toxin binder(Gerlach and Schmidt, 2012) but its 

inclusion at 3 and 6% in the SDFYTM diet could not improve on protein 

digestibility.This suggests that the toxins in the false yam tuber could not be actually the 

type that the charcoal can bind with, hence, the charcoal could only dilute the feed 

without improving on protein digestibility. 

In contrast,the inclusion of 15%SFYTM with no wood charcoal in broiler chicken diet 

affected crude protein digestibility. This may be due to the presence of the residual 

concentration of the resins (terpenes) reported in the tuber (Fay, 1991; and Dei et al., 

2011). According to Gershenzon and Dudareva (2007) terpenes have cytotoxic effects 

which antagonise the availability of nutrients and hence reduce performance of animals 

(McDonalds et al., 2002). Previous study by Mohammed and Dei (2013) reported a 

reduction in protein digestibility by layer chicken when soaked false yam tuber meal was 

added to their diets. This was attributed to the poor digestibility of the material by the 

birds.  
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When wood charcoal was added (at 3% and 6%) in the SFYTM meal diets to remove 

these natural toxins (Pass and Stewart, 1984; McLennan and Amos, 1989; Poage et al., 

2000; Banner et al., 2000; Bisson et al., 2001) could not improved protein digestibility. 

This again maybe the reason that the toxins in the false yam tuber meal could not be the 

type that the charcoal can bind with therefore, only be present to dilute the diet. 

5.3.0 Growth performance of broiler chickens fed the 5%SDFYTM and 

15%SFYTM with increasing levels of charcoal 

Table 33 shows that birds tended to feed more even with the inclusion of the 

5%SDFYTM diet with no wood charcoal. This may be due to the smaller percentage of 

the false yam tuber meal included their diets and as a result the smaller concentrations of 

the toxins (NRI, 1987) reported in the tuber could not affect the palatability of the diet. A 

report by Burrit and Provenza (2000) indicated that the amount of toxins in a food sets a 

limit on the amount of a particular food an animal can eat.  

In Experiment 2, higher inclusion level (15%SFYTM diet with no charcoal) in the diets 

of broiler chickens showed a similar observation (Table 33). This may have been due to 

the leaching out of the toxins in the tuber and hence improving intake as a result of the 

soaking (Dei et al. 2011a). From the same table it can be seen that the addition of the 

charcoal in the false yam tuber meals in both experiments could not significantly improve 

feed intake therefore could only be serving to dilute the feed without any positive impact. 

Daily weights gain by broiler chickens were comparable among birds fed the 0% wood 

charcoal in the 5%SDFYTM to those fed the control diet (Table 33). 
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This may be accounted for by the high protein (more than 180g/kg) levels (Table 31) 

recommended for 6-8wks old broiler chickens fed to the birds. Also, the similarities in 

crude protein digestibility by the birds (Table 32) fed the same diet could account for this 

observation.  

Previous study by Osei et al., (2013) observed depressed weight gain when broiler 

chickens were fed 5%SDFYTM. This may be due to differences in experimental location 

and species composition of birds.  

In Experiment 2, there was a significant decline in daily weight gain of the birds when 

they were fed 15%SFYTM with 0%wood charcoal diet (Table 33). This may be due to 

the low crude protein content of the SFYTM based diets which did not meet their 

requirement (Table 31).A study by Bregendahl et al. (2002), showed poor growth 

performance, higher feed intake and thus poorer feed conversion rate of broiler chickens 

fed low-protein diets. As a result, more feed and feed additives might be needed to 

provide a good balance of the low protein content of false yam meals in order to promote 

efficiency. Also, the presence of higher residual concentration of the toxins in the tuber 

affecting protein digestibility (Table32) may account for this observation. This agrees 

with a report by Dei et al. (2015) when broiler chickens were fed false yam tuber diets 

beyond 120g/kg. Even though charcoal is regarded as a universal antidote to toxic 

substances (Kanzler, 1995) and enhances growth performance (Kutlu et al., 2000; Teleb 

et al., 2004; Jiya et al., 2013 and Prasai, 2013), the addition of the charcoal at 3 and 6% 

in the SFYTM broiler diets did not serve that purpose of binding toxins in the false yam 

tuber and therefore tended to dilute the diet without any positive improvement in 

performance. 
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Generally mortality among birds in all the groups fed the 5%SDFYTM-based diets was 

low. This means that the false yam tuber diet could not adversely affected the health of 

the birds and therefore agrees with earlier report of Dei et al., (2011a). Similar 

observation was made by Osei et al., (2013) who indicated that false yam tuber either 

sun-dried or boiled had no detrimental problems to the health of broiler chickens when 

added to their diets up to a 10% concentration. 

In experiment 2 which involved diets containing the 15%SFYTM indicated similar 

mortality as was observed in experiment 1. The low mortality could also not probably be 

affected by the SDFYTM-based diets. 

Similar observations were recorded in the other experiment when birds were fed diets 

containing 15%SFYTM. 

5.4.0 Haematological profile of broilers fed the 5%SDFYTM and the 15%SFYTM 

diets with increasing levels of charcoal 

Blood haematological constituents are important in monitoring feed toxicity particularly 

with feed ingredients that affect blood as well as the health condition of farm animals 

(Oyawoye and Ogunkunle, 2004). Feeding broiler chickens with diets containing 

5%SDFYTM plus wood charcoal showed no adverse effect on most heamatoligical 

parameters measured except an increasing trend in RBC values and   decreasing MCV 

values (Table 34). Dei et al. (2011) found no effect of SDFYTM based diets fed to broiler 

chickens on their haematological parameters measured. This disagrees with the findings 

of this study especially on the RBC and MCV counts.  
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Similar observations in the haematological parameters measured were recorded except a 

decreasing trend in MCV values as the level of wood charcoal increases in the 

15%SFYTM broiler diets. 

However, all the haematological parameters measured were observed to be within the 

range reported by Jain (1993).  This suggests that the health of the birds were not 

negatively affected when they were fed the 5%SDFYTM in experiment 1 and the 

15%SFYTM based diets in experiment 2. 

 

5.5.0 Serology of broilers fed the 5%SDFYTMand 15%SFYTM diets with 

increasing levels of charcoal 

The feeding of broiler chickens with 5%SDFYTM-based diets had no adverse effect on 

most of their serum biochemical parameters measured except a decreasing albumin 

values (Table 35). 

Delde (1994) reported that albumin represent the commonest blood plasma protein. This 

may be explained by the low crude protein concentrations as well as amino acid 

components in the SDFYTM based diets required for better performance. A decrease in 

blood proteins reflect decreased protein synthesis due to malnutrition or lack of essential 

amino acids that are required for protein synthesis (Shikora, 2002). 

Similar observations have been made in the other experiment when broiler chickens were 

fed 15%SFYTM based diets. 
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5.6.0 Carcass and organ characteristics of broilers fed the increasing levels of 

charcoal in the SDFYTM and SFYTM 

The inclusion of 0% wood charcoal in the 5%SDFYTM broiler chickens diet had no 

effect in their dress weight, dressing percentage and organ characteristics (Table 36).  

The resins indicated earlier (Dei et al. 2011) may not have been transported into these 

organs to cause detrimental effects. The observation may also be due to the small 

percentage inclusion of the false yam tuber meal in the diet. Osei et al. (2013) observed 

similar carcass properties except for depressed dress weight and full intestines when birds 

were fed the same diet. Maybe the experimental locations and species of birds used for 

the experiment may account for these differences.  

The inclusion of wood charcoal at 3 and 6% in the 5%SDFYTM broiler could not 

improve dress weight, dressing percentage and organ characteristics. Wood charcoal as 

feed supplement in animals is a toxin binder ( Gerlach and Schmidt,2012) but does not 

actually add any nutrient or bind any toxins in the material for positive effect. 

In Experiment 2 theinclusion of 0%wood charcoal in 15%SFYTM broiler chicken diet 

did not significantly affected carcass organ characteristics but carcass dress weight and 

dressing percentage were depressed. This may be due to the poor crude protein 

concentration content of the diet. The depression may also be attributed to the high 

residual concentrations of toxic compounds (resins) beyond tolerable levels when the 

birds were fed soaked false yam tuber meal at 15%. 

This agree with previous study by Dei et al. (2015) who observed decline carcass 

dressing percentage when broiler chickens were feda 15%SFYTM diet.  
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Teguia et al. (2003) cited by Teguia and Beynen (2005) reported that feeding diets 

containing anti-nutritional factors resulted to a depression in carcass traits of broiler 

chickens. 

Although charcoal is found to attenuate toxins such as aflatoxin, fumonisins, ochratoxin 

A, trichothenes and zearalenone (Dalvi and Ademoyero, 1983; Rotter et al., 1989; 

Kubena et al., 1990; Edrington et al., 1997; Huwig et al., 2001) the addition of the 

charcoal at 3 and 6% in the SFYTM broiler diets did not serve that purpose of binding 

toxins in the false yam tuber. 
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CHAPTER SIX 

6.0: CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

The results of the study showed that anti-nutritional factors in the 5%SDFYTM had not 

negatively affected protein digestibility, growth performance, haematological profile, 

serum biochemistry and carcass and organ characteristics of broiler chickens when the 

material was included into their diets. 

On the other hand, the anti-nutritional factors in the 15% SFYTM negatively affected 

protein digestibility, growth performance, carcass dress weights and dressing percentage 

of broiler chickens when it was included into their diets. 

The charcoal inclusion into the false yam tuber meals diets in both cases for broiler 

chicken had no positive impacts on their performance 

6.2 Recommendations  

In both experiments, it is clear that treating the false yam tuber with charcoal as a feed 

material in broiler chicken does not give any significant effects to their performance, 

probably due to the short production  process.  

Similar experimental procedure can be tested on layer production since their production 

is more extended than in broiler production. 
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APPENDICES 

Appendix 1: Taking weights of experimental birds  
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Appendix 2: Experimental birds in digestibility cages 
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