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Table 1. Composition and nutrient content of diets  

1. Vitamin and mineral premix supplied per Kg of diet: vitamin A: 8800 IU; vitamin D3: 3300 IU;  vitamin E 16.5 IU; vitamin K3: 2.2 
mg , thiamin: 1.7 mg; riboflavin: 5.5;  B12: 0.022 mg; biotin: 0.055; folic acid: 0.6 mg; niacin:28 mg; pantothenic acid: 6.6; pyridoxine: 
3.3mg; choline 110 mg; Mn: 88 mg; Zn: 88 mg; Fe: 55 mg; Cu: 5.5 mg; Se: 0.3 mg; I: 1.7 mg 
2. Aqucube, Kiotechagil, UK 
3. Standardized ileal digestible 
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1. Geometric mean  
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% Feed ingredients 
54.32 Corn  
28.21 Soybean meal (48%) 
3.67 Soybean oil 
1.46 Dicalcium phosphate 
10.96 CaCO3  
0.37 Common salt  
0.30 Vitamin permix1 
0.30 Mineral permix1 
0.32 DL- Methionine 
0.02 L- Lysine HCl 
0.04 L- Threonine 
0.03 Phytase 
0.30 Pellet binder2  

 Calculated Nutrients 
2850 Metabolazible energy (Kcal/Kg) 
17.75 Crude protein (%) 
4.50 Calcium (%) 
0.56 Avail. P (%) 
0.17 Sodium (%) 
3.73 Crude fiber (%) 

 Amino acid (SID3%) 
0.55 Methionine 
0.79 Methionine+Cystein 
0.88 Lysine  
0.62 Threonine  
0.19 Tryptophan 
1.11 Arginine 
0.68 Isoleucine 
0.74 Valine 
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          Table 2. Effect of physical feed form and feed particle size on production performance of laying hens 
Body 
weight 
gain (g) 

Feed 
conversion 

ratio 

Feed 
intake 

(g) 

Egg mass      
(g) 

Egg 
weight 

(g) 

Egg 
production 

(%) 

 Treatment 

38.4b 1.88b 93.5b 49.85 57.72b 86.4 Mash Feed form 
73.2a 1.94a 97.9a 50.45 58.25a 86.6 Pellet  
7.97 0.02 0.25 0.49 0.197 0.80 SEM  
45.43 1.94 95.9ab 49.67 57.92 85.8 3  
61.44 1.91 95.0b 49.81 57.87 86.1 6 Particle size 
60.42 1.89 96.3a 50.98 58.16 87.6 9  
9.73 0.02 0.31 0.60 0.241 0.98 SEM  

      Particle size Feed form 
21.4 1.89ab 92.4d 49.07 57.77 84.7 3 Mash 
46.8 1.90ab 93.8cd 49.35 57.54 86.0 6 Mash 
47.0 1.85b 94.4bc 51.15 57.85 88.4 9 Mash 
69.5 1.99a 99.5a 50.26 58.07 86.8 3 Pellet 
76.1 1.91ab 96.2b 50.26 58.21 86.2 6 Pellet 
73.8 1.93ab 98.2a 50.81 58.46 86.8 9 Pellet 
13.70 0.03 0.43 0.84 0.341 1.39                           SEM 

      Source of variation 
0.003 0.02 <0.0001 0.40 0.06 0.83 Feed form 
0.40 0.31 0.009 0.24 0.67 0.39 Particle size 
0.71 0.03 <0.0001 0.63 0.85 0.43 Feed form × Particle size 

a-d Means with different superscripts are significantly different (P<0.05) 
 

#+��Y-Z� -/�  *%�9 �%��* #�C� 
�U 89 !�� 
�%  ��B

. �/��% A-/)�9 �-�; 
% -/)�9 ">��M5 ��� A%
' A�B

 � � B�)� )05/0P<.(  NR� N9�_/� � #+V� >�-@�

#�C� 0`�-/�* a3% � �_9� -9 >�
? �&� *� � #R���3 %�W* 
�%

) �� ;4.(  

;��  


% ��� ~�_k5 >�-@� #+V� 
-3 #R���3 <�
�= -9  �h�5 

�I5F-� � �%�5 �I5F-� #�C�
�% %�W* #h� 
-3 2+� 

2WX* 89 
-3 A%
' [;�� P���3� Y-Z� "<�
�= 0&� 

�I5"F-� 0&� 0 9 � P���3� [�-\ N� W5 <�
�=  �%-. .

_�_k5>� 
% %
�� �%�M/�� &� 
-3 2+� � 8X��_� 0' �9 

NR� A%
' 
% F-�A�B 
�7. �I5 < *� 2�� .
% 8Ch�G�-

 6
��. A� � �%�M/�� &� 
-3 2+� [;�� P���3� Y-Z� 

<�
�= 
% 8X��_� �9 
-3 A%
' 
% 2h��A�B F-� �I5 -


�7. �  Frikha et al., 2009)( .
% A
��X9 &� >�_�_k5 

��9-� 89 8;�;A�B #/��. �%�M/�� &� 
-3 2+� 2WX* 89 


-3 %
'A [;�� P���3� Y-Z� <�
�= � � 2�� 

)Quentin et al., 2004; Amerah et al., 2007c ;

Corchero et al., 2008 .(Y-Z� -/)�9 �-�;A�B 2+� 

i{��/!� #��* &� 23�91 =<�
� 2+� 2�� .#U  ��'-3 

                                                           

1. Texture 

2+�<�
�= s��;� "A&�� 2k5 -�@�5 
�I9 � 
�)3 #R�*�R� 

��;� <�
�= a��5 #� �9�� � 
% 8��/* �O�-5 0' P���3� 

8/3�� � Y-Z� <�
�= 2!�
-5 >
�V #�%-�..   


% -\�! P���&' �%�M/�� &� 
-3 2+� [�-\ N� W5 

<�
�= �
 P���3� %�% 8O �9 u��/* NV�! &�  &� #=-9

>�_�_k5 
��*� � � A�
 F-�A�B �I5
�7. >-��f� %
�% 

)Douglas  et  al.,  1990 Quentin  et  al.,  2004;  .( 

Y-Z� <�
�= {�9  8n-.�0&� -/)�9 �I5 ��-�B 89 �
 F-�

"2��% ��� �I5  �h�5 -9 A-�@�5 2+� 
-3 8R��� N�h% 89 -

2�� * F-�" �I5 �%�5 
% P���3� 8��/* 
%�&� *� 89 F-�-

 . B% %�Wb9 �
 <�
�= N� W5 [�-\  *��/9 8O %�W* A� 
%

 8O  � gI)� #_�_k52h��A�B F-� �I5
�7. 9� 0&� 

1377 
-. 
% 8X��_� �9 2h��A�B �9 0&� 1131 
-. 
% 

�� 20 #(/MB 8n-.� Y-Z� <�
�= � 0&� �I5F-� 

A-/)�9  �/��%" ��� [�-\ N� W5  <�
�=0'�B -5{�9 %�9 

)et al., 1985 Bish( <�
�= &� �%�M/�� ~�_k5 ��� 
% .

 A%
' <�
�= 89 2WX* A-/)�9 0&� P���3� [W� 2+�

 �
�% 
%8/MB 8*A�  ��� u��/* �9 ~3��5 
% . � P���&'

 "~�_k56
��. 2�� � � 8O 0&� 2h��A�B 8� 8��� 

�I5
�7. 8O &� �� 12 �5 20 #(/MB �-�; 2+� 23��
% 

�%-O " *%�9 -/)�9 %�9 )Deaton et al., 1988( .  

  



16            A���� -V�*  ���I5 2�M�O "%-R+�, -9 <�
�= >�
? �&� *� � #R���3 NR� -@� :
% 0`�-/�* A�_9� � F-� F-��I5 A�B
�7.  

 

                               �� ; 3 - = >�
? �&� *� � #R���3 NR� -@��I5 #M�O >��V�Z= -9 <�
�F-�  

                               Table 3. Effect of physical feed form and feed particle size on egg quality  

Shell (%) 
 

Albumen 
(%) 

Yolk (%) Shell 
thikness 

(mm) 

Shell strength 
(Kg/egg) 

Haugh unit  Treatment 

10.21 64.57a 25.21b 0.297 2.95 77.51b Mash Feed form 
10.15 63.95b 25.87a 0.293 2.97 81.53a Pellet  
0.097 0.18 0.17 0.003 0.10 1.30 SEM  

10.17ab 64.14 25.68 0.298 3.042 76.16b 3  
10.40a 64.14 25.46 0.294 2.949 80.45ab 6 Particle size 
9.98b 64.5 25.50 0.294 2.880 81.95a 9  
0.12 0.22 0.22 0.004 0.119 1.60 SEM  

      Particle 
size 

Feed form 

10.16 64.53 25.31 0.301 3.052 71.19b 3 Mash 
10.51 64.10 25.40 0.295 2.853 79.44ab 6 Mash 
9.97 65.10 24.93 0.296 2.941 81.88a 9 Mash 

10.17 63.76 26.05 0.296 3.032 81.13a 3 Pellet 
10.29 64.20 25.51 0.293 3.043 81.45a 6 Pellet 
10.00 63.92 26.06 0.292 2.819 82.00a 9 Pellet 
0.17 0.31 0.31 0.005 0.17 2.27 SEM 

      Source of variation 
0.66 0.02 0.01 0.33 0.91 0.03 Feed form 
0.05 0.42 0.74 0.61 0.63 0.04 Particle size 
0.72 0.15 0.27 0.96 0.66 0.02 Feed form × Particle size 

a-b Means with different superscripts are significantly different (P<0.05) 
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Table 4. Effects of physical feed form and feed particle size on nitrogen retention and  
excretion in laying hens    

N retention (%) N excretion (%)  Treatment 
59.83 40.17 Mash Feed form 
61.83 38.17 Pellet  
1.56 1.56 SEM  
59.87 40.13 3  
61.78 38.22 6 Particle size 
60.83 39.17 9  
1.91 1.91 SEM  

  Particle size Feed form 
59.07 40.93 3 Mash 
61.00 39.00 6 Mash 
59.40 40.60 9 Mash 
60.67 39.33 3 Pellet 
62.55 37.45 6 Pellet 
62.25 37.75 9 Pellet 
2.69 2.69 SEM 

  Source of variation 
0.37 0.37 Feed form 
0.78 0.78 Particle size 
0.96 0.96 Feed form × Particle size 
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Abstract 

In order to evaluate the effects of feed particle size in pellet and mash diets, 480 Hy-line (W-36) hens at 27 wk 
of age were assigned to treatments in a 3×2 factorial arrangement with the main factors being mash and pellet 
feed form, and fine, medium and coarse particle size. Productive traits were recorded during 9 weeks of 
experimental period and egg quality was measured at the last week of the experiment. In hens fed pelleted diets 
compared with those on mash diets, feed intake (97.9 and 93.5g, respectively), feed conversion ratio (1.94 and 
1.88, respectively), egg weight (58.3 and 57.7g, respectively), body weight gain (73.2 and 38.4g, respectively), 
Haugh unit (81.5 and 77.5, respectively) and yolk percentage (25.9 and 25.2, respectively) were increased and 
egg albumen percentage (63.9 and 64.6, respectively) was reduced (P<0.05). There was a significant interaction 
between feed form and feed particle size for feed intake (P<0.001). Feed intake was lower for hens fed fine 
(92.4g) and medium-ground (93.8g) diets than those fed pellet diets (P<0.05). FCR was reduced in hens fed 
coarse mash diet (1.85) compared to those fed pellet feed (1.99) with fine particle size (P<0.05) and no 
significant difference was observed with other treatments (P>0.05). The main effect and the interaction between 
feed form and feed particle size for nitrogen retention and excretion was not significant. Result of this 
experiment showed that FCR was inferior for hens fed pellet compared to mash feeds and increasing corn 
particle size tended to improve performance parameters.  
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