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36/0 �C��  � A:Z�921/0    �8H��9 �H��� � �7Z! �C��

 ;����18/3  ���J 4:g#��. �C��26/37  ���J j�:X� �C��
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�H��  H��@ v����
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�:=  ;�F�������  

Table 1. Ingredients and chemical composition of the experimental diets 

Feeds ingredients (%)  

Cichorium intybus L. (3% in diets) 
Control  Aerial parts  Root Whole plant  

Corn grain 50.00 50.00 50.00 50.00 
Wheat grain 17.67 13.30 13.23 13.10 
Soybean meal 19.74 20.29 20.29 20.46 
Soybean oil 2.65 3.54 3.60 3.57 
Cichorium intybus L.  0.00 3.00 3.00 3.00 
Oyster shell 7.37 7.36 7.36 7.36 
Bone meal 1.75 1.69 1.69 1.69 
Salt 0.31 0.30 0.30 0.30 
Vitamin premix1  0.25  0.25  0.25  0.25  
Mineral premix2 0.25 0.25 0.25 0.25 
DL- Methionine 0.01 0.02 0.03 0.02 
Calculated composition       
Metabolizable energy 
(kcal/kg)  

2900 2900 2900 2900 

Crude protein (%) 14.50 14.50 14.50 14.50 
Calcium (%) 3.40 3.40 3.40 3.40 
Available phosphorus (%) 0.33 0.33 0.33 0.33 
Sodium (%) 0.16 0.16 0.16 0.16 

 Crude fiber (%) 2.69 3.80 3.64 3.86 

Lysine (%) 0.70 0.70 0.70 0.70 
Methionine + Cystine (%)   0.56 0.56 0.56 0.56 
Tryptophan (%) 0.18 0.18 0.18 0.18 

1Vitamin premix per kg of diet contains: vitamin A (retinol), 8500000 IU; vitamin D3 (Cholecalciferol), 2500000 IU; vitamin 
E (tocopheryl acetate), 11000 IU; vitamin k3, 2200 mg; thiamine, 1477 mg; riboflavin, 4000 mg; panthothenic acid, 7840 mg; 
pyridoxine, 7840 mg; cyanocobalamin, 10 mg; folic acid, 110 mg; choline chloride, 400000 mg. 
2Mineral premix per kg of diet contains:: Fe (FeSO4.7H2O, 20.09% Fe), 75000 mg; Mn (MnSO4.H2O, 32.49% Mn), 74.4 mg; 
Zn (ZnO, 80.35% Zn), 64.675 mg; Cu (CuSO4.5H2O), 6000 mg; I (KI, 58% I), 867 mg; Se (NaSeO3, 45.56% Se), 200 mg. 


�:= 
��
 ;��@ ���-� ;�F  u��� �@ ������� [��B� ;�F

   ���-H� 5�HH=�:��� G���H=)1994( NRC  �� 
��7�HH�� �HH@ �

�HH����@  
�HH:=  �HHZ���UFFDA1   YHH@�K ;x�HH�� T�NHH� �HH@

 ���Z>� ��J 4:g#��. � AZ:X�@���  A:Hi8# HI  G��H=) ���

1.( 3����� G�U ��� ?F ;��@ �N:e� y���I�   
��
   ;�HF

��HHZ>� �HH������ ��HH@HH����@ .�   ;��HH� Y��HHI 16   	�HH�

���8I�� � 8   �>���H#  	�H�  �� ���_HI �� ��� ��� G�HU
  

��@ 3����� .=���       ���H?# � 
�HI G�H�89 y:He� 5����

D�� �F �@    ���:��HI� z� � �-H� �H@ ���� 5��HC   �H�����

  .�8�HI�� �HHF15  �HH@ YHH��9�:� 4HZ9�� ��HH_>� ��� 5��HHC

                                                 
1. User friendly feed formulation done again  
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AB# ���  D�� �F � 
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��� YH9 ;��H@

�I �_��e�. ;�� �� ���^� �!�R� ]���J 
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���M# 3 AB# ��	   �HM@ � z�B��� j��R# �@ ���># �F �� D��
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(Courtis and Wilson, 1990) .HH@ ���HH9 bBHH�� ;��

 bJ�I,� ���� �� 
��� a��2 .�I 
��7���  ,�� 4�� ��

                                                 
2. Roch Unit  
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��� ;���
  �`   ��H^M��EDTA    G��H� 4:H:M#  HP=   ;�HF

  G�HH_�
 �4:@�HH�
�?F � HH��9�#�?F) ���HHJ   �<HH��K ;�HHF

G�_�
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4:��_X���# 4:g#��. � � �:�� �I ��B�� (V����.��  �H�<E# 

���?� ��J ;�F . �@���   ,��  ;�Fn=��  �F��H������   �H@ �

 :9 �� 
��7���   u��H.  9�I �� 
�I �:P# �R:B�# ;�F
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9.12  Z��^� ;��@ �  !�
 ���K Y:�e# � ��<E# �����   
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Table 2. Effect of different parts of Cichorium intybus L. in diet on performance of laying hens 
  

  

  

  

  

  

  

  

  

  

  

  
a-cMeans within a column that do not have a common superscript are significantly different (P<0.05). 
*CI: Cichorium intybus L.  
** SEM: Standard error of the means 

  
G��= 3-  �6� ���-� 
�:= �� �8��9 [��B� ;�<=�AB# �7:9 5�7C �@ D��  

Table 3. Effect of different parts of Cichorium intybus L. in diet on egg quality traits 
  

Treatments

 
 

Yolk  

color 

(Rash) 

Shell 

weight 

(%) 

Albumen 

weight 

(%) 

Yolk 

weight 

(%) 

Haugh 

unit 

Eggshell 

thickness 

(mm) 

Control 2.11b 11.29 60.76 27.95 73.07c 0.37a 

3% over ground part CI*  3.55a 11.81 59.63 28.56 73.71b 0.36b 

3% root of CI 3.78a 11.60 60.25 28.32 74.19a 0.35b 

3% CI* as a whole  4.00a 11.83 60.89 27.28 74.50a 0.33c 

SEM**  0.17 0.26 0.52 0.39 0.12 0.01 

P Value 0.0002 0.4668 0.4668 0.1905 0.0001 0.0014 
a-cMeans within a column that do not have a common superscript are significantly different (P<0.05). 
*CI: Cichorium intybus L. 
** SEM: Standard error of the means 

 G��= ��5 �� 
��7��� 5��6�     �8H��9 [H��B� ;�<H=�  �H@

G��� fN�    v��H�� u�H�� �@ . �� 
�I �C�J ��J ;�F

 �� 
��7��� �
���  ��@ [��B� ;�<=��@�8M� 5��C  ;���

  :��7?X �@ Y:!���F  _Z� �  :��7?X �Y:!���F T�N�

 ��� ���K �:6d#  e# ��)05/0<P.(  
�H:= 
��7���   
�H:
 �� ;�

9 Y��9      �HC�� 3F�H9 WH=�� �F�HI �H@ �Z��^� �� �8��

    �HC�� 3��<H!� �  :H��7?X �@ Y:!���F  _Z� �Y:!���F

�I  :��7?X )05/0<P.(  �8��9 [��B� ;�<=� �� 
��7���

�8M� 5��6� �F�I �@ �Z��^� ��     G��H� ���H� �H@ ;���   ;�HF

D�� ��J   I��� �F)05/0>P.(    
  

  

  

  

  

  

Treatments

 

Egg 

 weight  

(g) 

Egg  

production  

(%) 

Egg 

 mass 

 (g) 

Feed  

intake (g) 

Feed  

conversion 

ratio 

Control 60.58c 56.74c 34.37c 110.18b 3.21a 

3% over ground part CI*  60.95b 58.65b 35.75b 110.38ab 3.08b 

3% root  of CI 61.48a 60.48a 37.18a 110.51a 2.97c 

3% CI* as a whole  61.47a 62.19a 38.23a 110.68a 2.89c 

SEM**  0.06 0.55 0.32 0.09 0.03 

P Value 0.0001 0.0006 0.0002 0.0256 0.0001 
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Table 4. Effect of different parts of Cichorium intybus L.  in diet on blood biochemical parameters of laying 
hens 

  

Treatments

 
 

Triglyceride 

(mg/dl) 

Cholesterol 

(mg/dl) 

Albumin 

(g/dl)  

Total protein 

(g/dl)  

Uric acid 

(g/dl)  

Control 1338.00 242.10 2.81 6.29 7.11 

3% over ground part 

CI*  

1160.22 188.77 2.77 5.80 6.73 

3% root of CI 1196.51 255.43 2.76 6.81 6.19 

3% CI* as a whole CI 1346.00 152.96 2.65 6.41 3.36 

SEM**  78.33 51.84 0.15 0.54 1.01 

P Value 0.2890 0.5076 0.8957 0.8957 0.1060 
*CI Cichorium intybus L. 
** SEM: Standard error of the means  

  
 G��=5-  �6� �8��9 [��B� ;�<=� ���-� 
�:= ��G��� �@��J ;�F D�� AB# ;�F ��-
  

Table  5. Effect of different parts of Cichorium intybus L. in diet on blood cells of laying hens.  
  

Treatments

 
 

Hematocrit 

(%) 

Hemoglobin 

(%) 

Red blood 

cells 

(106/mm3)  

White blood 

cells 

(106/mm3) 

Heterophil  

(%) 

Lymphocyte  

(%) 

Heterophile/ 

Lymphocyte 

Control 33.34 11.17 2.92 27333 21.00a 78.67b 0.274a 

3% overground part CI*  31.34 11.10 2.89 27833 19.00a 80.33b 0.238a 

3% root of CI 32.34 10.74 2.71 27000 13.67ab 86.33ab 0.159b 

3% CI* as a whole  34.00 10.17 2.80 27000 9.33b 90.67a 0.104a 

SEM**  1.150 0.65 0.12 745.36 2.43 2.55 0.04 

P Value 0.4330 0.6934 0.6061 0.8391 0.0350 0.0358 0.0485 
a-bMeans within a column that do not have a common superscript are significantly different (P<0.05). 
*CI: Cichorium intybus L.  
** SEM: Standard error of the means  
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Abstract 

In this experiment the effects of different parts of Cichorium intybus L. on performance, egg quality traits and 
blood parameters of laying hens were evaluated. A total of 199 Hy-line (W36) laying hens (from 52 to 63 weeks 
of age) were allocated to the experimental units in a completely randomized design in 4 treatments with 4 
replicates of 12 hens in each. The experimental groups included: 1) control group, 2) group with 3% aerial parts 
of Cichorium intybus L, 3) group with 3% root of Cichorium intybus L., 4) group with 3% whole parts of 
Cichorium intybus L. The results showed that use of Cichorium intybus L, had significant effects on 
performance, egg quality and blood cells parameters (P<0.05). The highest values of  egg  production  (62.19%),  
egg mass (38.23%), feed intake (110.68 g),  the best feed conversion ratio (2.89), the highest egg yolk color 
index (4.00), the highest Haugh unit (74.50), the lowest heterophile  percentage (9.33%), the highest lymphocyte 
percentage (90.67%) and the lowest heterophile to laymphocyte ratio  (0.104) were observed with using  3%  of 
whole Cichorium intybus L. Using 3% whole Cichorium intybus L caused the eggshell thickness decrease to 
0.33 mm.  Experimental groups had no effects on blood biochemical parameters. As overall results, in laying 
hens using 3% whole Cichorium intybus L in contrast to control group and groups contained other parts of 
Cichorium intybus caused the performance, egg yolk color index, Haugh unit and blood cell immune improve. 
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