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Table 1. Composition of the experimental diets throughout the laying period (26 to 50 week)

Different levels of crude protein in percent of diet
Item (%)

1011.51314.51617.5

5451.349.4649.4641.733Corn
59.314.118.823.127.3Soybean meal
55.25.13.52.464.98Barley
2020.52016.112020.75White wheat

 - - -0.81.52.7Soybean oil
4.712.46 - - - -Wheat bran
1.521.51.51.451.451.37Di calcium phosphate
8.538.58.68.658.68.65Limestone
0.190.190.190.180.190.2DL-Met
0.350.350.350.350.350.35NaCl
0.450.450.450.450.450.45Vitamin Mix1

0.250.250.250.250.250.25Mineral Mix2

Calculated values (%)

273327312725273827302731AME (kcal/kg)
0.380.50.610.730.850.96Lys
0.360.380.40.410.440.46Met
0.550.590.640.670.720.77Met+cys
0.40.460.530.590.650.71Thr

0.120.140.160.180.210.23Trp
3.663.663.663.673.663.67Ca
0.420.420.420.420.430.42Available phosphorus

Analyzed values (%)

10.0411.2113.0914.6215.9117.32CP
0.470.520.50.430.410.4P
3.713.713.543.663.623.7Ca

1. Vitamin mixture provided the following per kilogram of diet: vitamin A,
3600000 IU; vitamin D3, 800000 IU; vitamin E, 14400 IU; vitamin K3, 1600 mg;
riboflavin, 3300 mg; pantothenic acid, 4000 mg; thiamine, 12000 mg; pyridoxine
hydrochloride, 1200 mg; folic acid, 500 mg; biotin, 2000 mg; vitamin B12, 400
mg; choline, 400 mg. Mineral mixture provided the following per kilogram of
diet: Mn, 64 g; Zn, 44 g; Fe, 100 g; Cu, 16 g; I, 640 mg; Se, 8 g
2. Values of protein, calcium and phosphorus measured on AOAC (1990)
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Table 2. Effects of dietary treatments (based on protein percentage of diet) on hatchability throughout the
experiment

Age (week)

26-5038-5026-38504642383430Protein (%)

85.76a83.32a89.02a79.28a85.1a83.46a83.9a88.9a94.25a17.5
82.08b82.06a82.14b75.22b87.02b87.62a76.4ab87.5a82.5b16
73.68c68.76b80.18b67.92c74.58b66.52b77.8ab76.5b86.3b14.5
68.56e67.28b70.3d75.5b60.64c63.74b66.8c72b72.1c13
70.76d67.24b75.48c69.94c63.54c67.24b72.5bc78.9b75c11.5
52.24f55.04c48.52e53.87d55.12d56.62c52.5d49.5c39.37d10
0.670.631.230.101.471.292.342.082.21Pooled SEM

a-e Mean values within a column not sharing a common superscript letter were significantly different (P<0.05)

Table 3. Effects of dietary treatments (based on protein percentage of diet) on initial weight of chickens and the
ratio of chicken weight to egg weight of native birds throughout the experiment

Age (week)

504642383430

CW
EW
(%)

CW
EW
(%)

CW
EW
(%)

CW
EW
(%)

CW
EW
(%)

CW2EW1

(%)
Protein
(%)

34.86b63.8c35.68ab65bc33.82a63.6bc34.36b64.6b33.1b63bc33.3b64.8b17.5
36.94a68.6a36.14a67.6a35.66a66.8a36.2a68b35.12a67.6b34.72a67.8a16
34.86b65.6b35.04b66.6ab34.4a64.8ab34.8b65.6b33.32b64.2b33.3b64.8b14.5
34.72b64.8bc33.6c64c34.28a64.4ab34.4b65b32.78b63.8bc32.74b64.4b13
35.3b65.8b34.86b64.8bc34.12a64.4ab34.64b64.8b33.62b63.6bc33.2b64.2b11.5
30.8c59.8d32.74c63.8c31.4b61c31.8c62c31.4c61.8c31.24c62.2c10

0.290.400.290.600.560.80.290.500.320.600.330.30
Pooled
SEM

1. EW: Egg Weight
2. CW: Chicken Weight
a-d Mean values within a column not sharing a common superscript letter were significantly different (P<0.05)

Morris, 1968

And Lipez (1994b)Leeson

Lopez and Leeson, 1994c

1996LessonandCaston

Khajali et al., 2008; Lopez and Leeson, 1994a



log2SRBC

Table 4. Effects of dietary treatments (based on protein percentage of diet) on primary SRBC1 titer (log2) throughout the
experiment

6 days after injection 12 days after injection

Protein (%) SRBC IgM IgG SRBC IgM IgG

17.5 10.62a 8.74a 1.88a 5.6a 2.78a 2.82a

16 10.36a 8.5a 1.86a 5.26ab 2.84a 2.42b

14.5 8.3b 6.72c 1.58b 3.82c 1.97b 1.85c

13 8.92b 7.62b 1.3c 4.66b 2.44a 2.22bc

11.5 8.56b 7.34bc 1.22c 3.9c 1.98b 1.92c

10 6.94c 5.76d 1.18c 2.36d 1.28c 1.08d

Pooled SEM 0.22 0.24 0.07 0.20 0.13 0.12
a-d Mean values within a column not sharing a common superscript letter were
significantly different (P<0.05)
1. Sheep red blood cell

log2SRBC

Table 5. Effects of dietary treatments (based on protein percentage of diet) on second SRBC titer (log2) throughout the
experiment

6 days after injection 12 days after injection

Protein (%) SRBC IgM IgG SRBC IgM IgG

17.5 10.88a 3.72a 7.16a 8.28a 1.8a 6.48a

16 11.14a 3.48ab 7.66a 6.98b 1.64a 5.34b

14.5 8.62b 2.94bc 5.68b 5.42c 1.1b 4.32c

13 8.52b 2.86bcd 5.66b 4.92cd 0.92cb 4cd

11.5 7.48bc 2.3cd 5.18b 4.06de 0.7c 3.36de

10 6.72c 2.16d 4.56b 3.68e 0.82bc 2.86e

Pooled SEM 0.44 0.21 0.38 0.3 0.11 0.28
a-e Mean values within a column not sharing a common superscript letter were
significantly different (P<0.05)

Fig. 1. Effects of dietary treatments (based on protein percentage of diet) on cellular immune response (CBH) throughout the
experiment

(CBH)
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Abstract

This experiment was conducted to evaluate the effects of different levels of dietary crude protein (CP) on
reproductive performance of native hens at Khorasan stations using 300 hens, in a completely randomized design
with 6 dietary treatments and 5 replicates and 10 hens in each replicate from 26 to 50 weeks of age. Treatments
based on corn, soybean meal and wheat with different levels of protein, including 17.5, 16, 14.5, 13, 11.5, and
10% CP levels and another nutrient including the energy was equal as possible. Results showed that the initial
weight of chickens and the ratio of chicken weight to egg weight increased with CP levels upto 16% from the
beginning of experimental period to 50 weeks and decreased with 17.5% CP level. The highest hatchability
percentage in all periods was related to the 17.5% CP diet that showed significant difference with other
treatments (P<0/05). Results on immune responses showed that treatment with 17.5 % CP, the highest titer of
antibody against SRBC, IgG and IgM (P<0/05). In relation to cellular immunity (Test CBH) the result was
slightly different and the highest cellular immune response to treatments containing 16% CP and higher levels of
CP (17.5%) education compared to the treatment (16%). Overall, the results showed that reproductive
performance and humoral immune response of native birds improved with increasing levels of CP.
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