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Abstract 
 

A 30-day experiment was conducted with 240 unsexed broiler starters to determine the effect of cocoyam tuber meal on growth and se-

rum mineral profile. Four diets were formulated at 0%, 10%, 20% and 30% of cocoyam tuber meal. The birds were assigned the four 

treatment diets in a completely randomized design and replicated 3 times with 20 birds per replicate. Feed and water were supplied ad-

libitum. Data were collected on average daily feed intake, average daily weight gain, feed conversion ratio and blood was sampled from each 

treatment group, data obtained were analysed statistically. The performance of the broiler starter birds showed significant (p<0.05) difference 

among the treatment groups. Average daily weight gain was improved (p<0.05) by cocoyam inclusion at 30% inclusion level. FCR of the birds in treat-

ment groups were significantly (p<0.05) better than the control. The parameters of serum mineral profile maintained a significant (P<0.05) differ-

ence among the treatments and showed a good evidence of body structural components of the birds. These results showed that inclusion of 

cocoyam tuber meal had a beneficial effect on performance and structural components of broiler starters. Cocoyam tuber meal inclusion level at 30% was 

recommended for optimum broiler starter birds. 
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1. Introduction 

Mineral requirements of broiler birds mainly referred to as inor-

ganic components of feed are classified under macro and micro 

minerals. These minerals could hardly be met from macro feed 

ingredients but rather by supplementation and fortification of di-

ets. Macro-minerals like calcium, phosphorus, magnesium, potas-

sium, sulphur, sodium and chlorine are needed in large quantity; 

while micro minerals for example, iron, zinc, manganese, cobalt 

and molybdenum are needed in small quantity. The micro mineral 

sources include periwinkle shell, bone meal and even sodium 

chloride (Edache et al. 2005)  

The requirement of sodium amongst macro minerals is usually 

met by inclusion of common salt in the diet. However, high die-

tary level of salt stimulate higher water consumption proportional 

to the excess salt which in turn causes water droppings and add 

stress to sick birds (Anon 2002). Generally, chickens can tolerate 

up to 0.25% salt in drinking water while higher levels are tolerated 

in feed, but birds become more susceptible to sodium (Na+) toxi-

cosis on water intake restriction (MVM 2008). 

Minerals function as body structural components and acid-base 

balance. The requirement of these minerals appears to be higher 

for warm climates than cold climates (Olumu 2004). Chicken 

contains four percent mineral water and this is not sufficient for its 

skeletal body composition. Most minerals used for poultry rearing 

are supplied artificially and where scarcity of these minerals occur 

production level of the birds tilt to negative position. As a result of 

that, it has become imperative to source for alternative natural 

minerals from crops preferably cocoyam. 

Cocoyam tuber is one of the richest sources of carbohydrate which 

provides energy, folic acid, riboflavin, Vitamin A and C, Calcium 

and Phosphorus (Agwunobi et al. 2002). The anti-nutritional fac-

tors in cocoyam like phytate, oxalates and trypsin inhibitors could 

be treated by boiling. The study was therefore carried out to de-

termine the growth and serum mineral profile of broiler starters 

fed cocoyam (Colocasia esculenta) tuber meal. 

2. Materials and methods 

2.1. Experimental location 

The study was conducted at the poultry unit department of Animal 

Production, Federal College of Agriculture, Ishiagu, Ebonyi State, 

Nigeria. 

2.2. Sourcing and processing cocoyam tubers 

Matured cocoyam tubers used for this study were obtained from 

Akaeze, Ivo Local Government Area of Ebonyi State. The tubers 

were washed to remove sand and other dirt particles attached to 

them. This was followed by parboiling for twenty (20) minutes at 

the temperature of 100ºC in order to detoxify the anti-nutritional 

factors in the test ingredient. The tubers were sliced into pieces 

and sun-dried to crispy state and milled into cocoyam tuber meal 

before using it to formulate broiler starter feed at dietary level of 

0%, 10%, 20% and 30% respectively as presented in table 1. 

2.3. Management of experimental birds 

The trial which lasted for thirty (30) days was carried out with two 

hundred and forty (240) day old Marshal Broiler chicks from 

“COSIN” farm Enugu State. The chicks were subjected to brood-

ing in deep litter system. There were vaccinated against Newcastle 

disease at day-old and 14th day consequently Gumboro disease 
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treatment was done at 9th and 18th day of their life. They were then 

randomly allocated to four (4) treatments, each having sixty (60) 

birds and replicated three (3) times with 20 birds per replicate in a 

completely randomized design. Feed and water were provided ad-

libitum.  

 
Table 1: Composition of Experimented Diets (%) 

 Dietary Levels 

Ingredient 0 10 20 30 

Maize 54.00 48.60 43.20 37.80 

CTM 0 5.40 10.80 16.20 
Wheat offal 6.00 6.00 6.00 6.00 

Soybean 15.00 15.00 15.00 15.00 

GNC 14.00 14.00 14.00 14.00 
Fish meal 4.00 4.00 4.00 4.00 

Bone meal 3.00 3.00 3.00 3.00 

Limestone 2.00 2.00 2.00 2.00 
Salt 0.25 0.25 0.25 0.25 

Lysine 1.25 1.25 1.25 1.25 

Methionine 0.25 0.25 0.25 0.25 
Premix 0.25 0.25 0.25 0.25 

Total 100.00 100.00 100.00 100.00 

Calculated nutrient levels     
Crude protein 21.65 21.25 20.84 20.44 

Crude fibre 3.33 3.42 3.51 3.56 

Ether extract 3.92 3.73 3.54 3.35 
Metabolizeable energy 

(kcal/kg) 
2855.56 2842.92 2830.29 2817.00 

CTM – Cocoyam taro meal. 
G/NC – groundnut cake. 

2.4. Mineral studies 

At the end of the feeding trial, 4ml of blood were drawn per repli-

cate using hypodermic sterile needle with syringe. The blood sam-

ples were emptied and labeled into a simple bottle without anti-

coagulant for analysis of minerals. Potassium, Sodium, Magnesi-

um, Iron, Phosphorus, and Calcium were determined according to 

the method of flame photometry (Henry et al. 1972) while proxi-

mate analyses of the diets and cocoyam tuber meal were deter-

mined using the method of (AOAC 1999)  

2.5. Statistical analysis 

All data collected were subjected to analysis of variance (ANO-

VA). Difference between treatments means were separated using 

Duncan’s New Multiple Range Test (Duncan 1955). 

3. Results and discussion 

3.1. Proximate compositions 

The result of proximate analysis presented on Table 2 indicated 

that crude fibre (CF) and ash increased in their values as dietary 

levels increased. This was similar to the result obtained by (Okon 

et al. 2007) who made similar observation using cocoyam as test 

ingredient on quail birds. All other parameters had corresponding 

values and this could be attributed to maximum elimination of 

toxic effect from test ingredient by boiling. 

 
Table 2: Proximate Analysis of Cocoyam and Experimental Diets 

 Composition (%) 

Nutrient Cocoyam 10 20 30 

Crude protein (CP) 8.40 23.04 23.85 22.69 

Crude fibre (CF) 1.49 3.67 3.70 3.75 
Ether extract 4.22 3.57 3.54 3.45 

Ash 5.12 5.00 5.02 5.73 

Gross energy (kcal/kg) 1435.21 2862.46 2863.50 2860.50 

Values are recorded on three experimented diets. 
 

 

 
 

3.2. Growth performance 

The performance of the broiler fed cocoyam tuber meal is present-

ed on Table 3. All the parameters examined showed significant 

difference (P<0.05) with daily weight gain and feed intake main-

taining a progressive increase in values among the treatments. 

This was in agreement with the finding of Agwunobi et al. (2002) 

who used weaned rabbits and Okon et al. (2007) who replaced 

maize with cocoyam on their trials. Daily feed intake were higher 

and better for the birds fed the diets containing cocoyam tuber 

meal than the ones fed the control diet; thus an indication of high-

er palatability of the treatment diets. Strict adherence to proper 

management practices coupled with saved nature of the test ingre-

dient was attributed to zero mortality recorded among treatments. 

This was in line with the reports of (Onyekwere et al. 2011) that 

used toasted velvet beans on nutrient evaluation of broilers.  

 
Table 3: Performance of Broiler Starter Fed Dried Cocoyam Tuber Meal 

  Dietary Levels 

Parameter 0 10 20 30 SEM 
Initial body 

weight (g)  
436.70d 460.00a 446.70b 443.30c 13.50 

Final body 
weight (g) 

1613.30a 1766.70c 1788.30b 1783.30b 29.95 

Av. Weight gain 

(g) 
1776.60d 1306.70c 1341.60a 1340.00b 22.91 

Daily weight 

gain (g) 
42.03d 46.70c 47.58b

 48.03a 38.55 

Feed intake (g) 2214.80d 2336.80c 2362.67b 2400.00a 30.81 
Daily Feed in-

take (g) 
79.10b 84.46a 84.38a 84.38a 5.81 

FCR 1.88a 1.79b 1.77c 1.76c 0.86 
Feed cost/kg N 84.98d 91.28c 97.03b 103.28a 6.17 

Different superscript within the same row indicate significant (P<0.005) 

difference 

3.3. Serum minerals 

Serum mineral profiles of the birds are presented in Table 4. There 

were significant differences (P<0.05) among all the parameters 

examined. It was observed that Potassium in zero (0%) percent 

diet level had the lowest values. This may be due to lack of test 

ingredient inclusion. In addition, Potassium values were relatively 

below the recommended value of 4.6 – 6.5% as reported by (Al-

lele and Mays 1999). The values of Sodium and Calcium fail with-

in the values in literature indicating the usefulness of these miner-

als for bone formation and blood clotting as reported by (Oko and 

Agiang 2009). However, the values of Sodium were below 156 

mg as reported by (Isidahomen et al. 2009) in their trial while 

Calcium values were within the range of 9.0 – 11.6 mg as reported 

out by (MVM 2011). Iron and Phosphorous maintained a progres-

sive increase in their values with increasing levels of the test in-

gredient. This may be attributed to the general acceptability of the 

diet even though the highest value was recorded at 30% diet level. 

In addition, Magnesium values across the treatment groups fall 

within the normal literature range of 1-6 units as reported by (Al-

lele and Mays 1999). It is important to point out that the impres-

sive performance of the birds using cocoyam diets on treatment 3 

when compared with control diet evidently demonstrated the effi-

ciency employed in handling and processing of the test ingredient. 

 
Table 4: Serum Mineral Profile of Broiler Starter Fed Cocoyam Tuber 

Meal 

 Dietary Levels 

Serum mineral indices 0 10 20 30 SEM 
Potassium (mlg/l) 3.05d 3.07c 3.10a 3.08b 1.12 

Sodium (mlg/l) 144.50d 148.10b 148.70a 148.50c 7.75 

Magnesium 
(mlg/100/ml) 

1.12a 0.93c 0.98b 0.98b 0.63 

Iron (mg/dl) 42.10c 42.20c 43.50b 44.50a 4.19 

Phosphorus (mg/dl) 5.00d 4.80c 5.61a 5.55b 1.14 
Calcium (mg/dl) 9.40d 9.70a 9.53b 6.71d 1.97 
a, b, c, d means in the same row with different superscript are significantly 

different (P<0.05). 
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4. Conclusion 

The result of this study showed evidence that cocoyam tuber meal 

could be included up to 30% in broiler starter production diet 

without any negative effect on the performance and mineral gen-

eration and therefore should be recommended for broiler produc-

tion. 
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