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In order to compare the effect of different crude protein levels on growth performance and blood 
profiles of broiler chicks in north central Nigeria, 150 day-old-chicks were allotted to 21%, 22%, 23%, 
24% and 25% CP dietary groups in a Completely Randomised Design. Diet with 23%CP was served as 
the Control diet (NRC, 1994). Data on growth performance revealed that birds fed 22%CP diet had 
significantly (P<0.05) higher weight than those fed other levels of crude protein. Average daily feed 
intake was not affected (P>0.05) by the dietary treatments. Also, data obtained on haematological 
parameters and serum biochemical indices revealed that all the parameters measured were not (P>0.05) 
influenced by the treatments. It was concluded that 22%CP level should be maintained for broiler chicks 
in north central Nigeria. 
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INTRODUCTION 
 
 
The average Nigerian consumes only 3.245g of animal 
protein per person per-day which is far below the FAO 
(2000) recommended value of 34g. This low level of 
animal protein intake by Nigerians has generated 
concern as it affects both physical and mental 
development of Nigerian youths and labour force in 
Nigeria (Akinmutimi, 2004). One way of solving this 

problem is by focusing on production of animals with high 
rate of production and growth. One of such animals 
is poultry (Ezieshi et al., 2004). It is the quickest source of 
meat and it matures very quickly as compared to 
livestock production. Poultry is free from the various 
social religious taboo and economic constraints which 
affects the commercial production of livestock. They are  
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also characterized by low capital requirement and quick 
returns (Obioha, 1992, Onwukwe, 2000). 

In Nigerian poultry industry, there are several studies 
on crude protein requirement of broiler chickens (Aduku, 
1992; Olomu, 1995; Oluyemi and Robert, 2000). 
Although National Research Council (NRC, 1994) 
recommended a feeding standard for broilers among 
other classes of livestock under temperate climatic 
conditions, this has not been totally practicable in the 
tropics for the obvious reasons of environmental 
differences and type and quality of available feed 
ingredients. Hence, a need to compare other levels of 
crude protein with 23% CP (broiler starter) recommended 
by NRC (1994) most especially in the north central 
Nigeria where the ambient temperature can be as high as 
42

o
C. Therefore, the present study was aimed at 

comparing the effect of different levels of crude protein on 
growth performance and blood profiles of broiler chicks 
raised in North Central Nigeria. 
 
 
MATERIALS AND METHODS 
 
Study site 
 
This study was conducted at the Poultry Unit of the 
Teaching and Research Farm, Federal College of Wildlife 
Management (FCWM), New Bussa, Niger State, Nigeria. 
The poultry building is an open sided type that permits 
adequate ventilation in the house, with a concrete floor 
and zinc-roofing sheet. New Bussa sits at 9°53′N 4°31′E, 
and the original town of Bussa was located about 40 km 
North of New Bussa at 10°13′51″N 4°28′31″E (altitude 
561 ft or 170 meters). The climate of the area is tropical 
with monthly average temperature of 34°C and mean 
annual relative humidity of 60%. The ambient 
temperature range at the period of the study was 36.5-
40.5

o
C.  

 
 
EXPERIMENTAL DESIGN AND MANAGEMENT OF 
BIRDS 
 
A total of one hundred and fifty (150) one-day-old Arbor-
Acres broiler chicks were used in this study. The birds 
were raised in deep litter system at the College Poultry 
Farm. They were randomly assigned into the four (5) 
dietary treatments in a completely randomized design 
(CRD). There were 30 birds per treatment with 3 
replicates of 10 birds each. Routine management and 
medications were supplied. Feed and water were 
provided ad-libitum.  
 
EXPERIMENTAL DIETS 
 
Five (5) experimental diets were formulated such that  
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diets 1,2,3,4 and 5 contained 21, 22, 23, 24 and 25% 
crude protein respectively. Diets 3 which contained 23% 
CP (NRC, 1994 recommendation) served as control diet. 
The diets were formulated to be isocaloric (2850kcal/kg 
ME). The birds were fed with five dietary treatments for 
28days. The ingredients composition of the diets is 
shown in Table 1. 
 
 
DATA COLLECTION  
 
Performance data 
 
The amount of feed given and left over was recorded on 
daily basis and it was used to calculate the feed intake. 
Before the commencement of the experiment, the initial 
weights of the birds were taken and the birds were 
weighed weekly thereafter to obtain weekly weight gain. 
Feed intake and weight recorded were used to calculate 
feed conversion ratio (FCR) using the formula below. 
Feed conversion ratio (FCR) =feed intake/weight gain 
 
 
Haematological and biochemical indices 
 
At the end of the study period, 3 birds per treatment 
were starved for 12 hours. They were then slaughtered 
by severing the jugular vein for the purpose of blood 
sample collection. 5mls of blood sample was collected 
from the jugular vein of each slaughtered chicken and put 
into bottles containing Ethylene Diaminetetra-acetic Acid 
(EDTA) for the haematological study. Blood samples 
meant for serum biochemical studies were collected into 
plain bottles (without anticoagulant) to enhance serum 
separation. Serum was obtained by centrifugation and 
the harvested serum samples were used for analysis. 
The packed cell volume (PCV), red blood cells (RBC), 
haemoglobin (Hb), and white blood cells (WBC) were 
analyzed according to Schalm et al. (1975) methods. The 
blood serum was also used to determine total protein 
(TP) following the Kjeldahl method as described by Kohn 
and Allen (1995). Albumin, Globulin and Urea were 
determined using the BCG (bromocresol green) method 
as described by Peters et al. (1982). Glucose was 
analyzed using Sigma assay kits as described by Coles 
(1986). All the analyses were done at the College 
Research Laboratory. 
 
 
Data Analysis 
 
All data collected were subjected to analysis of variance 
(SAS, 2008). Differences between the treatment means 
were separated using Duncan's New Multiple Range Test 
(Duncan 1955). All statistical procedures were according 
to methods of Steel and Torrie (1980). 



 

 

56                 Acad. Res. J. Agric. Sci. Res. 
 
 
 

Table 1: Percentage Composition of the Experimental diets (0-4wks) 
 

 Different Crude Protein Levels (%) 

Ingredient (%) 21 22 23 24 25 

Yellow Maize 52.00 52.00 52.00 52.00 53.00 
Wheat offal 6.00 6.00 6.00 6.00 6.00 
GNC 23.00 20.00 16.00 14.00 14.00 
Soybean 10.60 10.60 10.60 10.60 10.60 

Fish meal 1.00 4.00 8.00 10.00 12.00 

Rice offal 2.00 2.00 2.00 2.00 2.00 

Limestone 0.50 0.50 0.50 0.50 0.50 
Bone meal 3.00 3.00 3.00 3.00 3.00 
Salt 0.25 0.25 0.25 0.25 0.25 
Lysine 0.25 0.25 0.25 0.25 0.25 
Methionine 0.25 0.25 0.25 0.25 0.25 
*Premix 0.25 0.25 0.25 0.25 0.25 

Palm oil 1.00 1.00 1.00 1.00 1.00 

Total 100.00 100.00 100.00 100.00 100.00 

Calculated nutrient (%) 

ME (Kcal/kg) 2850 2855 2857 2851 2858 
Crude protein (%) 21.05 22.03 23.04 24.07 25.02 
Crude fiber (%) 
Ether Extract (%) 
Calcium (%) 
Available P (%) 
Lysine (%) 
Met. + Cyst. 

4.06 
5.46 
1.10 
0.61 
1.03 
0.86 

4.07 
5.49 
1.22 
0.68 
1.80 
1.15 

4.02 
5.53 
1.39 
0.79 
1.30 
0.97 

4.04 
5.55 
1.48 
0.84 
1.37 
0.97 

4.01 
5.61 
1.57 
0.89 
1.47 
1.01 

 

*Vitamin premix contains the following per kg diet. Vit. A 10000,IU, D3, 2000’IU E15,IU, K31.5mg, B2 5mg, B6 
2mg, B12 10pg Pantothenic acid 12mg, Biotin 10pg, Niacin 25mg,Chonin Chloride 900mg, Folic acid 0.5mg,cu 
10mg, Mn 52.5 mg, Zn 60mg, Fe 100mg, I 1.5mg, Co 0.25mg 

 
RESULTS  
 
The result of the growth performance of broiler chicks fed 
experimental diets is shown in Table 2. The result shows 
that there were significant (P<0.05) differences in the 
average daily weight gain of birds. Birds fed 22%CP diet 
had significantly higher weight than those fed other diets 
including the control diet. The weight gain of birds fed the 
control diet (23%CP) and those fed 25%CP were not 
significantly (P>0.05) different. The crude protein levels 
had no effect on average daily feed intake. Feed 
conversion ratio was significantly (P<0.05) better for birds 
fed 22% and 24%CP diets than those fed other levels.  

The result of the haematological parameters of broilers 
chicks fed the experimental diets is shown in Table 3. 
The result shows that there were no significant (P>0.05) 
differences in all the parameters measured. Although 
birds fed diet containing 24%CP had higher values for 
PCV, HB, MCV and MCH, the values were significantly 
comparable (P>0.05) to other dietary groups.  

The result of the serum biochemical indices of broiler 
chicks fed the experimental diets is shown in Table 4. 
The result shows that the crude protein levels fed had no 
effect (P>0.05) on all the parameters measured. Birds fed 
diet containing 24%CP had higher values for Glucose, 
Urea and Albumin, the values were not significantly 
(P>0.05) different from other dietary groups.  
 
 
DISCUSSION 
 
The average body weight gain of birds fed 22%CP level 
(17.86g) was the highest in this study contrary to (13.57g) 
observed among bird fed the 23%CP level as 
recommended by NRC (1994). This contradiction may be 
attributed to the season of the study (March), species of 
broiler used and differences in environmental 
temperature which was averagely 38.05

o
C at the period 

of this research. Waldroup et al. (1976) had earlier 
reported that minimizing excess dietary amino acid at  
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Table 2: Effect of different levels of crude protein on the growth performance of broiler chicks (0-4 wks) 
 

Parameters  21% 22% 23% 24% 25% SEM LOS 

Initial weight, g/b 90.05 90.01 90.10 90.04 90.09 2.40 NS 

Final weight, g/b 510
c
 590

a
 470

d
 540

b
 473

d
 11.28 * 

Total weight gain, g/b 423.33
c
 500.00

a
 380.00

d
 450.00

b
 383.00

d
 11.86 * 

Average weight gain, 
g/b/d 

15.12
c
 17.86

a
 13.57

d
 16.07

b
 13.69

d
 0.42 * 

Total feed intake, 
g/b/d 

1463.33 1486.67 1516.67 1473.33 1426.67 72.79 NS 

Average daily feed 
intake, g/b/d 

52.26 53.10 54.17 52.62 50.95 0.27 NS 

Feed conversion ratio 3.49
b
 2.99

a
 4.02

c
 3.30

ab
 3.74

b
 0.08 * 

 
Mean with different super scripts a, b, c on the same row are significantly (p<0.05) different. g/b= gram per 
bird, SEM= Standard Error of Mean. LOS=Level of significant 

 
 

Table 3: Effect of different levels of dietary protein on haematological parameters of broiler chicks 
 

Parameters  21% 22% 23% 24% 25% SEM LOS 

PCV (%) 21.67 21.93 20.63 23.97 20.07 1.22 
NS 

White Blood Cell (x10
9
/l) 31.83 27.07 26.76 34.77 35.74 8.01 

NS 

Red Blood Cell (x10
12

/l) 10.07 8.07 6.46 7.17 7.37 8.86 

NS 

HGB (g/dl) 7.23 7.27 5.17 7.97 6.67 3.44 NS 

MCHC (%) 33.37 32.77 33.03 33.25 33.31 9.04 
NS 

MCV (fl) 1.63 2.49 2.38 3.58 2.58 0.19 NS 

MCH (pg) 8.45 9.36 8.29 11.92 9.48 1.58 NS 

 
SEM: Standard Error of Mean.  

 
higher temperature resulted in improved performance of 
broiler chicks. Also, Cheng et al., (1997) showed that 
feeding high CP diets to heat stressed broilers adversely 
affected weight gain, carcass composition and feed 
efficiency, protein and energy utilization. In this present 
trial, it could be deduced that, though body weight gain 
increased among birds fed 24% level, it was however not 
comparable to those fed 22%CP diet. At the same time, 
as the crude levels decreased from 22% to 21% in this 
study, average body weight gain also decreases. The 

result may suggest  that broiler chicks in the warm 
environment require less crude protein of 22% compare 
to 23% recommended by NRC (1994).  

It is quite interesting to note the feed intake among 
broilers in all the treatments were not significantly 
different (P>0.05). This result indicates that the feed 
intake of broiler chicks in warm environment is not 
affected by levels of crude protein in the dietary 
treatments. Kubena et al.(1972) reported that there were 
no significant differences in the intake of broiler birds  



 

 

58                 Acad. Res. J. Agric. Sci. Res. 
 
 
 

Table 4: Effect of different levels of dietary protein on serum biochemical indices of broiler chicks.  
 

Parameters 21% 22% 23% 24% 25% SEM LOS 

Glucose (mg/dl) 208.57 206.67 203.67 224.33 233.00 3.87 NS 

Urea (mg/dl) 13.84 13.74 15.48 17.79 15.52 6.69 NS 

Total Protein (g/dl) 6.50 6.02 6.67 6.83 6.81 0.19 NS 

Albumin (g/dl) 4.17 4.15 4.47 4.49 4.13 0.08 NS 

Globulin (g/dl) 2.33 1.87 2.20 2.34 2.68 0.29 NS 

 
SEM: Standard Error of Mean.  LOS: Level of Significant 

 
 
 
raised under different temperature with different protein 
levels. However, Jackson et al. (1982) observed that 
voluntary intake of broilers was affected by protein 
content although intake was depressed by diet of low 
protein concentration. Also, Plavnik and Hurwitz (1990) 
reported a significant reduction in feed intake of broilers 
fed low CP diets. FCR was significantly better (P<0.05) 
for birds fed 22%CP diet and this was followed by 
24%CP diet. Birds fed 23%CP diet performed poorly and 
could not utilized the feed to gain more weight. 

All the haematological parameters measured in the 
present experiment were within the normal physiological 
ranges reported for broiler chicks (Olaiya et al., 2013). 
The non significant effect of dietary treatments on the 
heamatological parameters of broilers implies that the 
levels of crude protein studied were not detrimental to the 
health status of the birds. The values obtained on PCV 
for all the treatment groups were within the normal range 
of 24.9-45.2% as reported by Mitruka and Rawnsley 
(1977). It is also in agreement with the range (22-26%) as 
reported by Ameen et al. (2007). The values obtained for 
haemoglobin (6 – 7g/d) were within the range of 7 – 
10g/dl reported by Nworgu et al. (2007). The values 
obtained for total protein (6.02-6.83mg/dl), albumin (4.13-
4.49mg/dl), globulin (1.87-2.68 mg/dl), urea (13.74-17.79 
mg/dl) and glucose (203.67-224.33mg/dl) in this study 
are within the normal ranges reported by Mitruka and 
Rawnsley (1977) but higher than the ranges reported by 
Obun et al.(2012).  
 
 
CONCLUSION 
 
It was evident from the study that diet containing 22%CP 
gave better performance under the study environmental 
temperature. Though, this effect is yet to be confirmed at 
the finisher stage. It is therefore recommended that 
22%CP level should be maintained for broiler chicks in 
the north central Nigeria. Further studies should be 
conducted to investigate the effect of different crude 
protein levels on finishing broiler birds.  
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