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ABSTRACT 
This experiment was conducted to evaluate effect of feed form and stocking density on performance and some behavioral 
parameters of 208 one-day-old broiler chickens (Ross 308), for 42 days.  Treatments were 2 feed forms (pellet versus mash) 
and 2 levels of density (10 and 16 birds/m2) that was performed in completely randomized design with 2×2 factorial 
arrangement and 4 replicates. Performance parameters were recorded weekly and carcass characteristics measured on day 
42 of age. For evaluating behavioral parameters, 8 cameras were used. The results showed that feed intake, body weight 
gain and feed conversion ratio were improved in broilers fed pellet diets compared to the birds fed mash diets at whole 
period of experiment (P<0.05). Abdominal fat was increased in birds that consumed mash diet in high stocking density 
(P<0.05). In the morning of the third week, the activity index of birds that consumed mash diet in high stocking density 
increased significantly (P<0.05). The results of this study indicate that feed form could not affect performance and 
behavioral parameters of broilers in high stocking density, although, pelleting diets improved performance parameters and 
high stock density increased average around feeder activity of broiler chickens. 
 
Keywords: Activity index, carcass characteristics, feed intake, feed conversion ratio, pellet. 
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(C) (B) (A) 
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 1. s��(  O6��"� "�$D': )A( "�$D' �4"3��# )B( 7p�= K"J "�$D' 4"3��# �� "�$D' �/p� )C( 1�=�  g<� �� "�$D'  
Figure 1. The results of image processing: (A) Binary image; (B) Binary image × original image (C) The target 

region in image 
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 ��<�1 �"�/	0 "# 1/! -.�"' � ,��$) ����+ ��()�* "�%&' .1�$� ���(
$! 4  
Table 1. Effect of feed form and stock density on performance of broiler chickens 

  Feed Intake (g/b) Body weight gain (g/b) Feed conversion ratio 
Feed form Density 1 to 21 d 22 to 42 d 1 to 42 d 1 to 21 d 22 to 42 d 1 to 42 d 1 to 21 d 22 to 42 d 1 to 42 d 

Pellet Normal 1133.6 3348.6 4482.2 894.5 1753.0 2647.5 1.22 1.92 1.57 
 High 1112.9 3304.6 4417.6 867.8 1688.3 2556.1 1.23 1.96 1.60 
Mash Normal 1094.5 3211.4 4306.0 808.4 1503.4 2311.8 1.30 2.13 1.72 
 High 1088.2 3162.9 4251.2 788.3 1438.2 2226.5 1.32 2.21 1.77 
SEM  12.93 34.51 32.22 10.55 50.17 57.86 0.012 0.052 0.028 
Feed form           
Pellet  1123.2a 3326.6a 4449.9a 881.1a 1720.6a 2601.8a 1.23b 1.94b 1.59b 
Mash  1091.3b 3187.2b 4278.6b 798.4b 1470.8b 2269.2b 1.31a 2.17a 1.74a 
SEM  9.14 24.40 22.78 7.46 35.48 40.91 0.008 0.037 0.020 
Density           
Normal  1114.0 3280.0 4394.1 851.4a 1628.2 2479.7 1.26 2.02 1.64 
High  1100.5 3233.8 4334.4 828.1b 1563.2 2391.3 1.28 2.08 1.68 
SEM  9.14 24.40 22.78 7.46 35.48 40.91 0.008 0.037 0.020 
P- value           
Feed form  0.029 0.001 0.0002 <0.0001 0.0003 <0.0001 <0.0001 0.0009 <0.0001 
Density  0.317 0.205 0.088 0.0469 0.219 0.152 0.186 0.278 0.212 
Feed form*Density  0.589 0.748 0.681 0.758 0.995 0.959 0.559 0.677 0.668 

a-bC�P ��8 (  "� �� H��j(8 g�"= �# 4���3I8 H��j' 4��8L ��[/# �$(* ) < ��� 4���05/0<P.(  
a-b) Means with different letters within the same column differ significantly (P<0.05). 

  

  



146  ��	�  :�����	� � � �!"�# �$�%&'�" ��()�* +���� ,��$) � �-.�"' "# �"�/	0 � )"#� 123*�"+ ��4 ... 

 
  

C�3h	� ��!< "� 1�UV' G<
 �# ,��$) @/� �� 

1E��M8 �# ,��$) �4��L :��+� �6� 4"'e�# �� a�	' 

G��� 4�� O��"� ��N  < ��� )05/0<P.( �� �N��T� 1. 

Nabi et al. )2017( �� 1?#�� �# "�%&' ��()�*4��  c/(X8

����+ ,��$) � G6�< � H��R "# �"�/	0 1�$� �(
$! 

a�2 � < ���� :��+� �6� 1# �$; �3I8 ���4 @[' "�%&' 

��()�* ����+ ,��$) ��"F @+"!. 1# �$;41. G"�� 

�@/� �6� G< 6 � g"D8 ,��$) �� nE @ 1# ,��$) 

4��L 1# ���8 7#�F �9�$' :��+� .��� :��+� �6� �# 

,��$) @/� C�	8 @*� 1#7�B� :��+� @A/Z ��$8 

4UV8 �� G"��4�� @/� G<
 @nE  1# G"��4�� 4��L � 

r�3�'4�� 4��L"+ )McKinney & Teeter, 2004( 1. 

i0�# H�"��V' ����	�
 �� ,��$) �� C�= @/� 46�* 

�8 $
�� #.<
� 13�'em �<
 �1(*�N  C�3P�B �����6 

:��+� @�/#�F -W� �UZ � a<0 @�B�I+ 4"(.�#��� 

1(E�
 �<
 4��< �# 4�4<�jB$* �� C�|'�"� � G�$'� � 

�<
 � :��+� "�%&' -� L4�� �	W� � 6� C�# C(+� 

�)"# @I �	8G<33.�� �� C�= 4��L"+ �8  �$'< 7�B� 

:��+� �6� <
�# )McKinney & Teeter, 2004.( 6� 

�+"; :��+� g"D8 ,��$) �  7�B� ���E# �	98 �� 

:��+� �6� ��!< "� 1�UV' G<
 �# @/� �� :��T� 

"J�= �8.<
�# C�3h	� Abdollahi et al. )2011( 

O��! < �". 1. ��	(=� ���� �� � �!< "� 1. 6� ,��$) 

@/� 1�UV' �8�<33. g"D8 C�|'�"� �# @�/#�F -W� 

#�"(N� i0�# :��+� �6� G< 6 �$
. Galobart & 

Moran )2005( ,��$) 4��L � @/� �� 1�$� ��4 

�(
$! G��j(*� < �". � H��j' G<	04� �� ���8 <
� 

C�# ��!< "� 1�UV' G<
 �# ,��$) 4��L � @/� G<��N8 

< �"� . s��(  C�� :��T� �# s��(  Buijs et al. )2009( 

1. H��j' �3I8 ���4 �� �6� �<# ��!< "� O��"� 1(+�� 

�� -.�"' e�# G<��N8 < �"�  @M#�?8 .���� �8� �# 

1(+�� 4�� Feddes et al. )(2002 1. 6� 4 >?* -.�"' 

)9/11� 3/14� 9/17 � 8/23 G< "� "# (_#"8"(8 �� 

O��"� 1�$� ��4 �(
$! G��j(*� �< �$	  � O��! 

< �". C�"'e�# �6� �$#"8 1# ��	�' �# '-.�" 3/14 � 

C�"(	. �6� �$#"8 1# ��	�' �# -.�"' 8/23 G< "� "# "(8 

_#"8 @*� � �$X	� .���<    

"�%&' 4����	�' �N��86L "# f�"J 7�<n' ,��$) 

1�$� ��4 �(
$! �� ��<� 1 ��N  G��� G<
 .@*� 

1�$'�# 1# G���4�� 1#@*� G<8L 6� ���<� "%� 7#�M(8 

��()�* ����+ ,��$) � -.�"' "# f�"J 7�<n' 

,��$) �3I8 ��� <N  )05/0>P.( y$?* c/(X8 

-.�"' "�%&' �3I8 ���4 "# f�"J 7�<n' @
�<  

)05/0>P.( �8� ��!< "� 1�UV' G<
 �# G"�� @/� �� 

1E��M8 �# G"�� �4��L f�"J 7�<n' ,��$) 4"(9# �� 

a�	' G��� 4�� ��$8 �*�"# ��N  < ��� )05/0<P.( 

�� �N��T� 1. Toroghian & Vakilli )2014( �# 

G��j(*� 6� ��()�* ����+ ,��$) "# �"�/	0 

1�$� ��4 �(
$! <3(
�� �� 7. G��� �# g"D8 

,��$)4�� @/� � 7n8�". f�"J 7�<n' ,��$) 1# 

�$; �3I8 ���4 �$n9# .@+�� -98C�"' 7�B� �$n9# 

�"�/	0 �# g"D8 "�� G7n8�". � @/� �8  �$'< g"p 

4m" � "(	. 4�"# ���$) � @=�"(*� "(N�# .<
�# 

H�"��V' ����	�
 �� "%� �$�� ��N+ � ��X# C�= 

<3�L"+ @/�46�* i0�# �8 $
� ��$8 1�UV'<J4� 

�$�$8 �� ,��$) 6� C�# < �"# � C�|'�"� � 4m" � 

4"(N�# �� o"(*� ��"F �"�! � C�� 1B&E8 �8  �$'< 

7�B� �$n9# �"�/	0 �# G"��4�� 7n8�". � @/� <
�# 

)Jahan et al., 2006.( C�3h	� Ahmed et al. 

)2007( ���# < �". 1�UV' �# �@/� H�."= ���4 

G�P(*� O��$! �� e�# G�"# � G�6�# ��$), �� �$n9# 

�8.<NX# Chehraghi et al. )2013( �� 1IB�?84� 6� 

1* ��()�* ����+ ,��$) �7n8�". @/� � 4��L 

@9� �*�"# "�%&' ���
� c/(X8 $),�� "# �"�/	0 

1�$��(
$! G��j(*� G�". � G<��N8 < �$	  C�"'e�# 

g"D8 ,��$) �� 4����	�' g"D8 G<33. ,��$) @/� 

H�$p @+"! �B� f�"J 7�<n' ,��$) @[' "�%&' 

�3I8 ��� ��()�* ����+ ,��$) ��"F .@+"P  

Alaeldein et al. )2013( �# �*�"# "%� 1* >?* 

c/(X8 -.�"' )28� 37 � 40 a"!$/�. �6� ���9  

G< "� "# (_#"8"(8 "# �"�/	0 � G�+� 1�$� ��4 

��(
$! ��N  < ��� 1. -.�"' "# f�"J 7�<n' ,��$) 

1�$� ��4 �(
$! "%� �3I8 ���4 @
�<  1. $E	� �# 

s��(  :��T� "J�= �8 .<
�#  

"�%&' 4����	�' �N��86L "# H��p$D) 1
e 

1�$� ��4 �(
$! �� ��<� 2 ��N  G��� .@*� o�*�"# 



   a$/0�8�� ��"����� �� 52��	
 �� 3 ���� �1400  147 

 
s��(  @*<# G<8L "%� 7#�M(8 ��()�* ����+ ,��$) � 

-.�"' �93' "# ���8 �#"b G"j= �3?# "%� �3I8 ���4 

@
�� )05/0<P.( C�"(N�# ���8 �#"b �$#"8 1# 

,��$) 4��L �# -.�"' e�# .�$# "%� ��()�* ����+ 

,��$) "# <p�� �6� �nE  �1
e �13�* ���� ��<P3* � 

7. *�G�P( O��$! �3I8 ��� �$# )05/0<P.( C�"(N�# 

<p�� �1
e 13�* � ��� �$#"8 1# ,��$) @/� �$# 1. 

��N <3�� G�"�/	0 "(9# "�� G@/� G<
 .@*� �6� 

��<P3* � 7. G�P(*� O��$! �# g"D8 ,��$) @/� 

:��. )@+��05/0<P.( "%� y$?* -.�"' "# }��a�<. 6� 

123*�"+ ��4 1
e �3I8 ��� $n � )05/0>P.( C�	8 @*� 

�$n9# �"�/	0 �1
e 13�* � ����� �# ,��$) @/� 1#7�B� 

:��+� �*"(*� 1# C�|'�"� �� ,��$) @/� G<
 .<
�# 

Rezaeipour & Gazani )2014( �� �N��T� "%� ��()�* 

����+ �,��$) G6�< � H��R � ���+� 7	�8 �� -C� $x"' 

1# G"�� "# �)"# H��p$D) 1
e "�A  �13�* ���� �<n. 

�o�"� �� f/F � �$; G��� �� �� 1�$� �(
$! ��$8 

�*�"# ��"F .< ��� s��(  ��N  ��� 1. �93' �6� <n. �# 

g"D8 ,��$) @/� :��+� � �6� ��<P3* �# ,��$) 

@/� :��. .@+�� ��()�* ����+ ,��$) "��* 

H��p$D) 1
e �� @[' "�%&' ��"F ��< . �9 L ���# < �". 

�� $),�� �@/� Q	0 �"�/	0 ��<P3* :��. � �UZ �# 

@0"* 4"(N�# 6� �L �$n0 �8<3. 1. "# 1I*$' 

:�� G<I8 � ��<P3* "�%&' �j38 .���� ��<P3* r� $W0 

� QW0 @*� 1. 6�< � GH��R �.��$) �� :��. �8 <�� 

� �L�� �� �# -� L4�� �
��$! �$/X8 �8<3. )Duke, 

1986.(   

"��V' H��p$D) e1
 �# :��+� -.�"' 1/! 1# 

�(X* ��j'� �8.<(+� Zhao et al. )2013( �# �*�"# 

1* >?* -.�"' )12� 16 � 20 G< "� �� "(8 (_#"8 �� 

1�$� ��4 ��(
$! "�%&' �3I8 ���4 "# H��p$D) 

1
e G<��N8 < �"�  �8� >?* �#"b �	�
 �# :��+� 

-.�"' :��. .@+�� s��(  C�� :��86L �# G��� ��4 

Dozier )2005� 2006( 1. ��M(0� @
�� :��+� -.�"' 

"# <p�� 1
e � ���8 �#"b G"j= -�
 "�%&'4 ���<  

@M#�?8 .���� �� �N��T� "%� 1* >?* -.�"' 50 

�(-.) 70 (d*$(8) � 90 (e�#) G< "� �� 4 _#"8"(8 

"# 4��� 1
e 1�$� ��4 �(
$! 78�
 <p�� �1
e 

�13�* ����� � �#"b j=G" �	�
 ��$8 �*�"# ��"F 

@+"! 1. �93' �"�/	0 ��� �� -.�"' d*$(8 �3I8 ��� 

�$# � C�"(N�# �6� �� @nE  1# �� G�"! "P�� 1# �$) 

��D()� .��� "%� -.�"' "# "��* H��p$D) 1
e 

�3I8 ��� �$n  1. �# s��(  7p�= 6� C�� :��86L 

@M#�?8 @
�� )Tong et al., 2012(.  

  

 ��<�2. �%&'1�$� 1
e H��p$D) "# 1/! -.�"' � ,��$) ����+ ��()�* "  �� �(
$! 4��42  �6� 6� 4<p��) C* 6� �!6��

(�<# G< 6  

Table 2. Effect of feed form and stock density on carcass traits of broiler chickens on d 42 (percentage of live 
body weight) 

Feed form Density Carcass Breast Thigh Abdominal fat Liver Gizzard Pancreas Gastrointestinal tract 
Pellet Normal 68.14 24.07 23.25 1.45ab 2.76 2.03 0.26 9.38 
 High 67.86 24.39 22.96 1.36b 2.70 1.97 0.29 9.44 
Mash Normal 66.16 23.24 21.93 1.34b 2.73 2.88 0.28 9.92 
 High 65.63 22.53 21.40 1.48a 2.78 2.82 0.21 9.96 
SEM  0.375 0.567 0.305 0.034 0.031 0.033 0.029 0.036 
Feed form          
Pellet   68.00a 24.23a 23.10a 1.41 2.73 2.00b 0.28 9.41b 
Mash  65.89b 22.88b 21.67b 1.40 2.75 2.85a 0.25 9.94a 
SEM  0.265 0.401 0.215 0.024 0.022 0.023 0.021 0.025 
Density          
Normal  67.15 23.66 22.59 1.39 2.74 2.45 0.27 9.65 
High  66.74 23.46 22.18 1.42 2.74 2.40 0.25 9.70 
SEM  0.265 0.401 0.215 0.024 0.022 0.023 0.021 0.025 
P- value          
Feed form  0.0001 0.035 0.0005 0.886 0.461 <0.0001 0.298 <0.0001 
Density  0.306 0.733 0.205 0.397 0.844 0.107 0.569 0.168 
Feed form* Density  0.742 0.382 0.698 0.005 0.084 0.940 0.138 0.815 

a-bC�P ��8 ( �3I8 H��j' 4��8L ��[/# �$(* "� �� H��j(8 g�"= �# 4�� ) < ��� 4���05/0<P.(  
a-b) Means with different letters within the same column differ significantly (P<0.05). 
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Table 3. The effects of feed form and stock density on average density around feeder (ADAF) and activity index (AI) 

of broiler chickens in the morning 

  Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 
Total period 

(1-42 d) 
Feed form Density ADAF AI ADAF AI ADAF AI ADAF AI ADAF AI ADAF AI ADAF AI 

Pellet Normal 15.12 5.26 12.72 3.95 10.80 3.77ab 16.90 5.72 17.22 4.92 14.62 4.00 14.55 4.60 
 High 14.23 4.71 12.85 2.65 10.22 2.85b 15.32 5.72 18.37 5.67 18.80 4.70 13.57 4.38 
Mash Normal 13.54 4.36 9.50 2.92 9.97 2.82b 14.45 4.60 16.72 5.17 17.17 5.35 14.95 4.72 
 High 10.18 3.15 10.62 3.00 11.82 4.82a 15.50 3.92 18.05 5.47 19.65 6.25 14.30 4.42 
SEM  1.46 1.00 1.46 0.51 0.94 0.58 0.94 0.66 1.85 0.91 1.84 1.17 0.58 0.50 
Feed form                
Pellet  14.67 4.98 12.78 3.30a 10.51 3.31 16.11 5.72a 17.80 5.30 16.71 4.35 14.06 4.49 
Mash  11.86 3.76 10.06 2.96b 10.90 3.82 14.97 4.26b 17.38 5.32 18.41 5.80 14.62 4.57 
SEM  1.41 0.24 1.03 0.36 0.67 0.41 0.66 0.47 1.31 0.64 1.30 0.82 0.41 0.35 
Density                
Normal  14.33 4.81 11.11 3.43 10.38 3.30 15.67 5.16 16.97 5.05 15.90 4.67 14.75 4.66 
High  12.20 3.93 11.73 3.83 11.02 3.83 15.41 4.28 18.21 5.57 19.22 5.47 13.93 4.40 
SEM  2.82 0.70 1.03 0.36 0.67 0.41 0.66 0.47 1.31 0.64 1.30 0.82 0.41 0.35 
P- value                
Feed form  0.186 0.247 0.086 0.024 0.690 0.401 0.252 0.048 0.827 0.978 0.375 0.239 0.327 0.504 
Density  0.311 0.399 0.676 0.471 0.514 0.379 0.785 0.621 0.517 0.576 0.096 0.507 0.492 0.736 
Feed form*Density  0.550 0.752 0.738 0.559 0.225 0.028 0.190 0.621 0.963 0.809 0.653 0.933 0.841 0.923 

a-bC�P ��8 ( �"= �# 4���3I8 H��j' 4��8L ��[/# �$(* "� �� H��j(8 g ) < ��� 4���05/0<P.(  
a-b) Means with different letters within the same column differ significantly (P<0.05). 
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Table 4. The effects of feed form and stock density on average density around feeder (ADAF) and activity index (AI) 

of broiler chickens in the afternoon 

  Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 
Total period 

(1-42 d) 
Feed form Density ADAF AI ADAF AI ADAF AI ADAF AI ADAF AI ADAF AI ADAF AI 

Pellet Normal 13.57 5.17 9.17 3.72 10.57 4.65 12.75 3.87 17.10 6.62 16.77 3.65 13.32 4.61 
 High 13.77 5.07 8.77 2.60 11.65 4.20 14.80 3.70 17.32 7.57 18.82 4.97 14.19 4.68 
Mash Normal 13.02 5.70 8.60 3.32 11.02 4.80 12.02 4.92 16.32 5.07 16.80 3.35 12.95 4.52 
 High 12.70 5.75 11.12 3.17 16.15 4.55 14.37 4.25 16.25 4.82 21.45 5.52 15.34 4.50 
SEM  1.85 0.610 1.36 0.71 2.02 0.76 1.29 0.94 1.67 1.84 1.83 0.58 0.66 0.51 
Feed form                
Pellet  13.67 5.12 8.97 3.16 11.11 4.42 13.78 3.78 17.21 7.10 17.80 4.3 13.75 4.65 
Mash  12.86 5.72 9.86 3.25 13.58 4.67 13.20 4.58 16.28 4.95 19.12 4.43 14.14 4.51 
SEM  1.29 0.43 0.96 0.50 1.43 0.54 0.90 0.66 1.18 1.30 1.30 0.41 0.47 0.36 
Density                
Normal  13.30 5.43 8.88 3.52 10.80 4.72 12.38 4.40 16.71 5.85 16.78 3.50b 13.13b 4.57 
High  13.23 4.91 9.95 2.88 13.90 4.37 14.60 3.97 16.78 6.20 20.13 5.25a 14.76a 4.59 
SEM  1.31 0.43 0.96 0.50 1.43 0.54 0.90 0.66 1.18 1.30 1.30 0.41 0.47 0.36 
P- value                
Feed form  0.668 0.873 0.528 0.905 0.246 0.749 0.657 0.412 0.591 0.267 0.485 0.833 0.568 0.796 
Density  0.973 0.408 0.452 0.393 0.152 0.655 0.112 0.659 0.965 0.853 0.093 0.011 0.030 0.964 
Feed form*Density  0.889 0.501 0.306 0.511 0.338 0.892 0.916 0.795 0.930 0.751 0.493 0.480 0.279 0.930 

a-bC�P ��8 ( �3I8 H��j' 4��8L ��[/# �$(* "� �� H��j(8 g�"= �# 4�� ) < ��� 4���05/0<P.(  
a-b) Means with different letters within the same column differ significantly (P<0.05). 
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Table 5. Effect of time (morning or afternoon) on average density around feeder (ADAF) and activity index (AI) of 

broiler chickens 
 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

Time ADAF AI ADAF AI ADAF AI ADAF AI ADAF AI ADAF AI 
Morning 13.25 4.37 11.41 3.63 9.41b 3.19b 15.53a 4.98 17.57 5.31 17.54 5.05 
Afternoon 13.26 5.17 9.41 3.19 12.35a 4.54a 13.49b 4.17 16.75 6.03 18.44 4.37 
SEM 0.933 0.404 0.707 0.318 0.894 0.341 0.570 0.398 0.806 0.685 0.959 0.649 
P- Value 0.994 0.172 0.054 0.332 0.027 0.009 0.016 0.163 0.476 0.461 0.514 0.311 

a-bC�P ��8 ( �3I8 H��j' 4��8L ��[/# �$(* "� �� H��j(8 g�"= �# 4�� ) < ��� 4���05/0<P.(  
a-b) Means with different letters within the same column differ significantly (P<0.05). 
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