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ABSTRACT: An experiment was conducted to assess the 

effect of substituting maize with wheat offal in broiler 

starter diets for growth performance and organ yield. Four 

(4) experimental diets were formulated using treatment 

one (T1) with whole maize as an energy source. While 

treatment two (T2), treatment three (T3) and treatment 

four (T4) contained 5%, 10%, and 15%, wheat offal as a 

substitute to maize respectively. The diets were made 

isocaloric and isonitrogenous. Sixty (60) day old Broiler 

Chicks were used in this study. The study covered the 

duration of four (4) weeks. Three (3) replicates of five birds 

were allocated to each treatment. Feed was measured every 

morning and given to the chicks, subsequent morning the 

leftover was measured and for daily feed intake. Initial, 

weekly, and final body weight was determined. The Feed 

conversion ratio was determined by dividing fee intake 

with weight gain. Chicks were randomly picked from every 

replicates and slaughtered for organ yield analysis at the 

end of the study. Data obtained were subjected to ANOVA, 

using SAS Institute 9.6 version. Statistical analysis was 

made and means values were compared using Duncan 

multiple range test at P<0.05. The results indicated that 

treatments had a significant effect (P > 0.05) in growth and 

organ yield. Birds fed T4 produces the heaviest birds (900g) 

with an appreciably amount of feed (1908g) and the least 

amount of feed efficiency (2.10g). Also, T4 superiorly 

produces the heaviest organs (gizzard 43.00g, kidney 1.45g, 

spleen 1.50g, liver 24.00g and lungs 9.00g).  However, 

wheat offal can substitute maize up to 15% in broiler chicks 

diet for better growth performance and organ yield. 

Therefore, farmers and poultry feed producers can utilize 

the quality of wheat offal as an energy substitute to maize 

in broiler diets for satisfactory growth performance and 

organ yield. 
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INTRODUCTION 
 
Poultry industry has transformed to become the most 
important in the livestock sector. It provides food, 
employment, income and contributing 50% of the total 
livestock sector earnings, 30% of the Agricultural sector 
earning and 7.8% of the Gross Domestic Product (GDP). 
It also grows the economy by having linkages with other 
industries such as the input supplier, feed manufacturing 
and the hotel industry (Mold, 2000). The increase in 
popularity of poultry production   these   days   could   be  

 
 
 
 
attributed to its quick return to investment under good 
nutrition and relatively simple management practices, 
especially broilers production (Davis et al., 2003:, Hidalgo 
et al., 2004)). Broilers usually showed best result under 
good nutrition and management. That is to say adequate 
and balance nutrition are the fundamental need for 
securing rapid growth achievement and maintenances 
(Field et al., 2000).  Despite that the focus of nutrition has 
been on availability of   feedstuff   for   the   provision   of  
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required nutrients for maintenance and production Kleyn 
and Chrystal (2008), Odo et al. (2014) stated that, poultry 
industry worldwide relied to a large extent on the 
availability of feedstuff for the required balance nutrition, 
but the most important factors affecting the availability of 
feedstuff were high cost arising largely from fluctuations 
in feed supplies, rising prices of feed ingredients, poor 
quality feedstuff and inefficiency in production and 
distribution in the feed industry. These problems usually 
resulted to lower income to the poultry farmers, hence 
reduces the availability of protein intake to the 
communities (Clement et al., 2010).  

However, one of the most sensitive parts of poultry 
nutrition is the provision of adequate energy in poultry 
diets for maintenance and growth of the birds. 
Conventionally, in poultry feed formulation, maize has 
been the major source of energy but, inadequate 
production of this grain and the intense competition for 
maize between man and livestock especially in the drier 
areas of the tropics has made poultry rations to be 
expensive (Tegbe, 1984). Therefore, it is very important 
to address these issues with alternative poultry feedstuff 
that will effectively supply adequate energy source in 
poultry diets for optimum performance (Kleyn and 
Chrystal 2008). In view of this trend, poultry nutritionist 
has necessitated the use of agro industrial by-products in 
providing an energy source in broilers diets (Torneker et 
al., 2009: Olaiya and Makinde, 2015).  

Nowadays, researchers in the field of Animal Nutrition 
focus their attention on nutritive values of wheat offal as 
an alternative source of energy in poultry diets 
(Eruvbetine et al., 2002). It has been published recently 
that, wheat offal contains 1256 and 2320 Kcal of 
metabolizable energy per kg for poultry and swine 
respectively, 15.6% crude protein and mineral elements 
such as calcium and phosphorus. These reports have 
portrayed wheat offal somewhat, as a product with a fair 
potential for use in the diet even if it is to replace a large 
portion of maize, which is used conventionally in the diet 
of chicken (Grace et al., 2007). According to Eruvbetine 
et al. (2002) wheat offal are suitable source of energy in 
poultry feeds and can replace maize to larger amount. In 
view of this situation, this study aims at substituting 
conventional maize as an energy source with wheat offal 
in broilers diet for growth performance and carcass yield. 
 
 
MATERIALS AND METHODS 
 
The experiment was conducted at the Poultry research 
unit of the Department of Animal Health and Production 
Technology, College of Agriculture, Hassan Usman 
Katsina Polytechnic, Katsina, Nigeria. Four (4) 
experimental diets were formulated, with Treatment one 
(T1) as the control containing only maize as main energy 
source. Treatment two (T2), treatment three (T3) and 
treatment four (T4) contained   certain   level   maize   and  
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wheat offal (5%, 10% and 15% respectively) as an 
energy source (Table 1). The study covered the duration 
of four (4) weeks. The experimental diets were equally 
formulated with same amount of nutritional content 
isocaloric and isonitrogenous. The calculated and 
proximate analyses of the nutritional values of the diets 
are presented on (Table 1). Sixty day (60) old broiler 
chicks were used in conducting this study. Each 
treatment contained fifteen birds with three replicates 
accommodating five chicks. The study was conducted 
under the same environmental condition.  

The feed was measured with digital scale every 
morning and served to the chicks per treatments per 
replicate. The leftover of the feed was measured 
subsequent morning and the values were subtracted from 
the values of the feed given for the daily feed intake. 
Each bird was weighed with digital scale to determine the 
initial body weight at the beginning of the study. Every 
week the birds were weighed for weekly weight gain. The 
final body weight was determined by the use of manual 
scale on the last day of the study (4 weeks). Also, the 
final body weight gain was divided with total feed intake 
for the determination of feed conversion ratio (FCR).  

At the end of the study (4 weeks) each chicks was 
randomly picked from every replicate per treatment and 
slaughtered with a sharp knife for organs yield analysis 
(Gizzard, Kidney, Spleen, Liver, heart and Lungs). All 
data obtained were subjected to ANOVA using SAS 9. 
Version Statistical test were made and data means 
values were compared using Duncan multiple range test 
at P<0.05 
 
 
RESULTS  
 
The result of this study on initial body weight (IBW) 
indicated that, there was no significant difference 
(P<0.05) among experimental birds (Table 2). The 
experimental birds were equal on body weight at initial 
time statistically. It was however observed that a 
significant difference (P<0.05) occurs among the 
experimental chicks on the amount of feed consumed 
during the experimental study (Table 2). Though there 
was no difference statistically between birds fed T2 (5% 
wheat offal) and T4 (15% wheat offal) on level feed 
consumed during the study (Table 2). The highest 
amount of feed consumed (1941g) was observed in birds 
fed T2 (5% wheat offal) while the least amount of feed 
consumed (1860g) was found in birds fed the controlled 
diet T1 (corn based). Regarding the result of final weight 
gain, treatments had significant effect (P<0.05) on the 
experimental birds (Table 2). Birds fed T4 (15% wheat 
offal) were the heaviest (900g) among all. 

The lightest weight (700g) among experimental birds 
was observed in birds fed T3 (10% wheat offal). There 
was a significant difference (P<0.05) between the 
experimental chicks on amount of feed converted to body  
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Table 1: Formulated dietary feed treatment. 
 
 FORMULATED EXPERIMENTAL DIETS 

INGREDIENTS T1 (%) T2 (5%) T3 (10%) T4 (15%) 

Maize  65 60 55 50 
Wheat offal  0 5 10 15 
Soybeans Meal 25 26 25 27 
Fish Meal 3.5 3.5 4 4 
Palm oil 2.5 2.2 3 2.5 
Premix 0.5 0.5 0.5 0.3 
Bone Meal 2.5 2 1.6 1.5 
Salt 0.5 0.5 0.5 0.3 
Dl-Methionine 0.1 0.1 0.1 0.1 
Lysine 0.4 0.2 0.3 0.2 
Total 100 100 100 100 
Calculated amount of Nutritional  content 

Energy (Kcal/g) 3049 3029 3013 3020 
Protein (CP) 20.23 20.29 20.36 20.45 
Calcium (Ca) 1.51 1.52 1.35 1.52 
Phosphorus (P) 0.43 0.40 0.40 0.40 
Lysine (Lsy) 0.75 0.76 0.72 0.75 
Methionine (Meth) 0.37 0.37 0.35 0.34 
Proximate Analysis of the experimental diets 

Energy (Kcal/g) 3053 3035 3025 3035 
Protein (CP) 21.23 21.29 21.36 21.45 
Calcium (Ca) 1.21 1.26 1.35 1.31 
Phosphorus (P) 0.47 0.45 0.44 0.45 
Crude Fiber (CF) 9.75 8.92 10.15 10.26 
Ether Extract (EE) 5.25 6.50 5.50 6.45 
Lysine (Lsy) 0.55 0.62 0.60 0.65 
Methionine (Meth) 0.30 0.32 0.32 0.31 
Dry Matter (DM) 95.56 96.30 95.35 95.33 

 
Note: All experimental dietary feed treatment were isocalories and isogenies. 

 
 

Table 2. The results of growth performance as affected by the experimental diets. 
 
 FORMULATED EXPEFRIMENTAL DIETS  
INGREDIENTS T1 (%) T2 (5%) T3 (10%) T4 (15%) CV 

IBW (g/bird) 61.00
a
 ±2.39 61.50

a
 ±3.20 61.00

a
 ±2.39 61.25

a
 ±1.98 6.75 

TFI (g/bird)  1860
c
±12.30 1941

a
±9.70 1887

b
±11.20 1908

ab
±9.78 8.90 

FBWG (g/bird) 800
b
 ±9.80 750

c
 ±7.33 700

d
 ±6.78 900

a 
±7.98 5.76 

FCR (g/bird)  2.30
b
 ±0.09 2.60

ab
 ±0.02 2.70

a
 ±0.06 2.10

c
 ±0.04 6.50 

 
Note:  IBW: - Initial body weight, TFI: - Total feed intake, FBWG: - Final body weight 
gain, FRC: - Feed Conversion ratio, INGREDS: - Ingredients, T1 – T4: - Experimental 
diets, CV: - Coefficient of variation. 

 
 
weight gain (Table 2). The highest amount of feed (2.70g) 
converted to weight gain was observed in birds fed T3 
(10% wheat offal). While birds fed T4 uses least amount 
of feed (2.10g) to convert to body weight. 

The result of this study on organs yield was presented 
on (Table 3). It was clearly indicated that, treatments had 
significant effect (P<0.05) on organs yield (Gizzard, 
kidney, spleen, liver, heart and lungs) among the 
experimental birds. There was however no difference 
statistically between birds fed T2 and T3 on kidney, heart 
and lungs weight. The results clearly showed the 
superiority of T4 (15% wheat offal) over other treatments 

(T1, T2 and T3) on organs weight. T4 (15% wheat offal) 
effectively produces the heaviest gizzard (43.00g), 
Kidney (1.45g), spleen (1.50g), Liver (24.00g), lungs 
(9.00g) and have the same result with birds fed T1 (corn 
based) on heart weight (7.00g each). On the other hand, 
the weightless organs (gizzard (23.00g), kidney (0.60g), 
spleen (0.50g), liver (12.00g) among all were produced in 
birds fed T2 (5% wheat offal), T1 (corn based), T3 (10% 
wheat offal) and T1 (corn based) respectively. Also equal 
result was obtained in birds fed T2 (5% wheat offal) and 
T3 (10% wheat offal) with weightless heart (5.00g) and 
lungs (7.00g) respectively. 
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Table 3. Results of organs yield of broiler chicks as affected by the experimental diets. 
 
 FORMULATED EXPERIMENTAL DIETS  
INGREDIENTS T1 (%) T2 (5%) T3 (10%) T4 (15%) CV 

Gizzard wt (g/bird) 25.00
bc

 ±1.76 23.00
c
 ±2.10 43.00

a
 ±1.42 43.00

a
 ±1.42 3.09 

Kidney wt (g/bird) 0.60
c
±1.50 1.00

b
±0.53 1.00

b
±0.01 1.45

a
±0.32 6.21 

Spleen wt (g/bird) 1.00
b
 ±0.13 0.90

bc
 ±0.01 0.50

c
 ±0.01 1.50

a 
±7.98 5.76 

Liver wt (g/bird) 12.00
c
 ±0.02 20.00

b
 ±0.01 18.00

b
 ±0.01 24.00

a
 ±0.02 3.43 

Heart wt (g/bird) 7.00
a
 ±0.09 5.00

b
 ±0.02 5.00

b
 ±0.06 7.00

a
 ±0.04 3.07 

Lungs wt (g/bird) 8.00
ab

 ±0.10 7.00
b
 ±0.01 7.00

b
 ±0.01 9.00

a
 ±0.02 5.76 

 
Note: -INGREDS: - Ingredients, T1 – T4: - Experimental diets, CV: - Coefficient of 
variation, wt: - weight. 

 
 
 
 
DISCUSSION 
 
Considering the outcome of the study, there have been 
significant differences (P<0.05) in responses of the 
experimental birds to the effect of the experimental diets 
containing levels of wheat offal as an energy substitute to 
maize. Probably the outcome of the study might be due 
to some factors related to the performance of the chicks 
coopted with the effect of climatic conditions, varieties, 
differences in quality and utilization. However, there have 
been different reports from literatures regarding 
substitution levels of wheat offal in broiler diets with and 
without adverse effect on the performance of chicken in 
Nigeria (Maikano, 2005; Duru, 2010). Meanwhile, in the 
present result, noticeable effects were observed in 
growth and organs yield. In growth performance result, 
there is an indication that the experimental birds showing 
a significant (P<0.05) effect of the experimental diets. 
The result clearly indicated that the birds fed T4 (15% 
wheat offal) superiorly produces the heaviest birds (900g) 
among all, with appreciable consumption of feed (1908g) 
within the experimental time. Also, birds fed with T4 (15% 
wheat offal) uses least amount of feed (2.10g) in 
converting to body weight gain when compared to other 
group of birds. Similarly, the present result was in 
agreement with the findings of some researchers in the 
field of Animal nutrition. Makinde and Inuwa, (2015), who 
substituted some percentages of maize with wheat offal 
in broilers starter diet as energy source found significant 
difference (P<0.05) on feed intake, weight gain, feed 
conversion ratio to body weight and carcass yield. Also 
Lawal et al., (2012), found a significant difference 
(P<0.05) on feed intake, body weight gain, feed efficiency 
and organs weight after feeding a diet containing 
percentages mixture of wheat offal as an energy 
substitute to maize in broiler diets.  

However, the superior effect on growth performance 
and organs yield noticed in T4 (15% wheat offal) might 
have occurred due to the presence of some nutrients in 
wheat offal and its low fiber content compared to maize. 
This view is in support of Morrison (1975) who states 
that, the amount and quality   of   protein   (16.4%   crude  

 
 
 
 

protein) in wheat offal is higher than that present in 
maize. Also wheat offal almost has 66.9% total digestible 
nutrients (TDN). The author further report that wheat offal 
has about 4.5% fat and usually does not contain more 
than 10% fibre. Also, probably the lower level of growth 
performance and organs yield in other birds fed 
experimental diets may be attributed to depressed feed 
intake as a result of level of wheat offal in relation to feed 
palatability which usually resulted to lack of adequate 
nutrients needed for growth development, tissue and 
organs yield (Ani and Okorie, 2008). The depressed 
intake may be due to anti-nutrients in maize which 
usually causes inflammation of the throat and irritation 
(Sakai, 1979) resulting in poor feed intake (Okon et al., 
2007). Anti-nutritional factors such as tannins and trypsin 
inhibitors can lead to decrease in voluntary feed 
consumption, protein digestibility and impair nutrients 
absorption in the ingesta thereby causing depressed 
weight gain (Ensminger et al., 1996). 

In another view, the superior outcome of the diets 
containing wheat offal (15%) as an energy substitute to 
maize on growth and organ yield may be due to the 
increase of protein and energy level in wheat offal as a 
result of enzymatic activities. This view was supported by 
different researchers in the field of Animal nutrition. 
According to Lawal et al., (2012), the increase in crude 
protein value of the wheat offal was partly due to the 
ability of the enzymes to increase the bioavailability of the 
protein hitherto encapsulated by the cell. Bachtar (2005) 
reported that, enzymes activities in wheat offal increases 
the crude protein by 16.5 and 18.5%, therefore growth 
performances of birds improved. Also, the increase in the 
energy value of the wheat offal by the enzymes result in 
breaking the starch and the non-starch polysaccharides 
into monomer sugars which are then easily metabolized 
(Iyayi and Aderolu, 2004; Balagopalan, 1996). The 
improvement seen in the minerals (ash) bioavailability 
may be explained by the ability of the elicit enzyme like 
phytase which increases the bioavailability of phytate 
phosphorus and this may invariably lead to improvement  
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in the bioavailability of other minerals that are susceptible 
to chelation such as Zn, Mn, Ca, Cu and Fe (Ferket, 
1993). 
 
 
Conclusion and Recommendation 
 
It was concluded based on the outcome of the present 
results that, treatments had a significant effect (P > 0.05) 
in growth performance and organ yield of broiler chicks. 
Birds T4 (15% wheat offal) consumed appreciably amount 
of feed (1908g) and produces the heaviest birds (900g) 
among all with least amount of feed (2.10g) converted to 
body gain. Also, birds fed T4 (!5% wheat offal) superiorly 
produces the heaviest organs (gizzard 43.00g, kidney 
1.45g, spleen 1.50g, liver 24.00g, lungs 9.00g and has 
equal to control on heart weight 7.00g respectively.  
However, wheat offal can replaced maize up to 15% for 
better growth performance and organ yield of broiler 
chicks. Therefore, farmers and poultry feed producer can 
utilize the quality of wheat offal as an energy substitute to 
maize in broiler diets for satisfactory growth performance 
and organs yield. 
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