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The effect of chick initial body weight and dietary nutrients density on growth 

performance and immune response were investigated using 360 Ross 308 one-day-

old straight run chicks (mixed sex) in a 2×3 factorial experiment on a completely 

randomized design with four replicates and 15 birds per replicate. The initial body 

weight of chicks as 42±1 g (standard weight); 38±1 g (light weight; 10% under 

standard weight); 46±1g (heavy weight; 10% over standard weight); and dietary 

nutrients density as 5% lower than the nutritional recommendation of Ross 308 

(typical commercial diet in Iran), or as recommended by Ross 308 manual (high-

density diet) were grouped. Chickens fed the high-density diet had higher daily 

weight gain and lower conversion ratio than chickens fed the typical diets 

(P<0.05). The effect of different concentrations of nutrients in the diet and the 

initial body weight of the chicks on carcass components and the weight of the 

internal organs were not significant except the heart. Broilers fed the high-density 

diet and heavy weight had higher antibody titers to SRBC (P<0.05). Light chicks 

fed the high-density diets had greater total anti-SRBC and IgG titers on day 42 

than light chicks fed the typical diets (P<0.05). the results indicate that feeding 

light chicks with high-density diets increases their growth rate compared to the 

chicks with standard or heavy weights. Moreover, feeding high density diets to 

light chicks can improve immune responses.  
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 H8��2��*� ���8� >�8  �=� .  �+��8� �/�W
 X��*J 
�0+��
 �1 %��� !8��6
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���� O�  <�� "@A)  <m'+ "@A)  ���RS "@A)  �	9 "@A) ��� "@A)  $�� "@A)  

              ���> e
@K� <���=  
19/101  83/199  58/169  76/114  32/69  08/32  55/12  a��C@� ���> 

12/102  80/201  58/166  04/119  82/70  75/32  75/12  <���@� ���> 

41/1  95/3  94/2  03/2  76/1  7/0  24/0  SEM 

645/0  729/0  481/0  154/0  554/0  514/0  571/0  P-Value  
       ">	> "�-�� ���  
87/101  61/203  38/168  75/115  04/70  84/31  59/12  ) ������@9� ���1±42 (��� 

62/99  63/196  89/161  95/116  20/68  67/32  38/12  ) F]9 ���1±38 (��� 

47/103  21/202  96/173  00/118  97/71  73/32  97/12  ) ^��'9 ���1±46 (��� 

72/1  83/4  60/3  49/2  15/2  86/0  3/0  SEM  
309/0  569/0  087/0  816/0  480/0  725/0  405/0  P-Value  
       "�-�� ��� ×���> <���= 

22/102  63/204  14/170  57/112  67/71  59/32  70/12  ������@9� ��� ×a��C@� ���> 

64/97  58/193  04/162  25/112  23/65  48/31  29/12  F]9 ��� × ���>a��C@� 

70/103  29/201  55/176  46/119  07/71  17/32  64/12  ^��'9 ��� ×a��C@� ���> 

52/101  58/202  62/166  92/118  42/68  09/31  48/12  ������@9� ��� ×<���@� ���> 

60/101  69/199  74/161  65/121  18/71  86/33  47/12  F]9 ��� ×<���@� ���> 

25/103  12/203  38/171  54/116  87/72  29/33  30/13  ^��'9 ��� ×<���@� ���> 

44/2  84/6  10/5  52/3  04/3  22/1  43/0  SEM 

573/0  838/0  889/0  217/0  341/0  297/0  598/0  P-Value 

SEM :
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03/56 b 31/99 b 26/93  59/64 b 21/41  18/21  08/10  a��C@� ���> 

23/59 a 06/106 a 34/95  51/71 a 84/44  11/23  55/10  <���@� ���> 

04/1  25/2  20/2  63/1  49/1  97/0  26/0  SEM 

044/0  048/0  513/0  007/0  103/0  180/0  231/0  P-Value  
       ">	> "�-�� ���  
99/57  19/106  36/95  22/66  67/42  21/21  20/10  ) ������@9� ���1±42 (��� 

27/55  11/98  70/90  31/66  58/41  79/21  43/10  ) F]9 ���1±38 (��� 

63/59  75/103  84/96  62/71  83/44  44/23  32/10  ) ^��'9 ���1±46 (��� 

28/1  76/2  69/2  00/2  83/1  19/1  32/0  SEM  
077/0  133/0  270/0  121/0  459/0  412/0  888/0  P-Value  
       "�-�� ��� ×���> <���=  
83/56  12/105  16/95  84/61  12/42  49/21  11/10  ������@9� ���× a��C@� ���> 

98/52  45/94  25/90  00/63  12/39  94/19  14/10  F]9 ���× a��C@� ���> 

27/58  36/98  38/94  93/68  38/42  11/22  00/10  ^��'9 ���× a��C@� ���>  
15/59  27/107  56/95  60/70  22/43  92/20  29/10  ������@9� ���× <���@� ���> 

56/57  77/101  16/91  62/69  03/44  65/23  71/10  F]9 ���× <���@� ���> 

99/60  14/109  30/99  31/74  27/47  76/24  64/10  ^��'9 ���× <���@� ���> 

81/1  90/3  81/3  83/2  59/2  69/1  45/0  SEM  
055/0  550/0  813/0  835/0  704/0  439/0  863/0  P-Value  
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80/1 a 01/2  82/1  78/1 a 68/1 a 53/1  24/1  a��C@� ���> 

72/1 b 91/1  75/1  67/1 b 58/1 b 43/1  21/1  <���@� ���> 

02/0  04/0  04/0  02/0  03/0  04/0  02/0  SEM 

047/0  087/0  205/0  010/0  038/0  124/0  339/0  P-Value  
       ">	> "�-�� ���  
75/1  92/1  76/1  75/1  64/1  50/1  23/1  ) ������@9� ���1±42 (��� 

80/1  01/2  79/1  76/1  65/1  53/1  19/1  ) F]9 ���1±38 (��� 

73/1  95/1  80/1  65/1  61/1  40/1  26/1  ^��'9 ��� )1±46 (��� 

03/0  05/0  04/0  03/0  04/0  07/0  02/0  SEM  
295/0  441/0  850/0  053/0  748/0  232/0  213/0  P-Value  
       "�-�� ��� ×���> <���=  
79/1  94/1  79/1  82/1 a 70/1  52/1  25/1  ������@9� ���× a��C@� ���> 

84/1  05/2  80/1  78/1 ab 68/1  61/1  21/1  F]9 ���× a��C@� ���> 

77/1  05/2  87/1  73/1 ab 68/1  46/1  26/1  ^��'9 ���× a��C@� ���>  
71/1  89/1  74/1  68/1 ab 58/1  49/1  21/1  ������@9� ���× <���@� ���> 

77/1  97/1  78/1  75/1 ab 62/1  45/1  17/1  F]9 ���× <���@� ���> 

69/1  86/1  73/1  57/1 b 54/1  35/1  25/1  ^��'9 ���× <���@� ���> 

04/0  07/0  06/0  05/0  05/0  07/0  03/0  SEM  
995/0  607/0  597/0  015/0  740/0  655/0  869/0  P-Value  
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a��C@� ���>  30/63  89/39  33/30  64/8  56/1  48/0 b 16/2  25/0  12/0  11/0  29/0  
<���@� ���>  89/62  62/37  00/30  62/8  31/1  53/0 a

 07/2  24/0  14/0  10/0  33/0  
SEM  87/0  12/1  5/0  12/0  09/0  01/0  06/0  01/0  007/0  01/0  02/0  

P-Value  741/0  161/0  641/0  889/0  077/0  034/0  270/0  388/0  069/0  685/0  117/0  
 "�-�� ���">	> �)             

 ���) ������@9�1±42 (��� 93/62  78/37  31/30  60/8  43/1  50/0  15/2  25/0  14/0  11/0  30/0  
) F]9 ���1±38 (��� 05/63  09/39  56/30  66/8  34/1  50/0  16/2  24/0  12/0  10/0  30/0  

) ^��'9 ���1±46 (��� 63/32  39/39  64/29  65/8  54/1  52/0  02/2  25/0  13/0  11/0  33/0  
SEM 06/1  38/1  61/0  14/0  12/0  02/0  07/0  01/0  01/0  01/0  02/0  

P-Value 965/0  684/0  556/0  954/0  518/0  715/0  303/0  729/0  071/0  936/0  593/0  
"�-�� ���× ���> <���=            

������@9� ���×  ���>a��C@� 63/10  57/35  28/30  46/8  67/1  46/0  03/2  25/0  13/0  10/0  30/0  
F]9 ���×  ���>a��C@� 80/62  44/38  16/30  78/8  52/1  49/0  32/2  26/0  12/0  10/0  27/0  

^��'9 ���×  ���>a��C@�  01/64  84/38  56/29  69/8  50/1  51/0  12/2  26/0  11/0  12/0  30/0  
������@9� ���× <���@� ���>  76/62  00/40  33/30  73/8  19/1  54/0  27/2  26/0  16/0  11/0  31/0  

F]9 ���× <���@� ���>  29/63  73/39  96/30  53/8  16/1  52/0  01/2  24/0  12/0  10/0  33/0  
^��'9 ���× <���@� ���>  63/62  94/39  72/29  60/8  58/1  54/0  92/1  25/0  14/0  09/0  37/0  

SEM 50/1  95/1  87/0  02/0  17/0  03/0  10/0  01/0  01/0  02/0  03/0  
P-Value 825/0  635/0  899/0  459/0  230/0  513/0  083/0  699/0  225/0  425/0  675/0  

1 :�A^ >�8 �1 .\�+ .2.%�+� >�8 �1 .\�+ .  
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 H8��6 ���8� >�8 �=�  .��*� �9 �1 %��� !8��6
 ?���, 8 �6A*B � ��� 
 IgG :IgM  (log2)  8>�N�
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  SRBC IgG IgM  SRBC IgG IgM  SRBC IgG IgM 

���> e
@K� <���=                        
 ���>a��C@�  20/2  79/0 b 50/1   16/7  41/4  75/2   08/4  

b
 04/2  b

 04/2  79/6  

<���@� ���>  37/2  91/0 a
 45/1   20/7  91/3  29/3   75/5  

a
 45/3  a

 29/2  70/6  

SEM  13/0  06/0  1/0   22/0  24/0  21/0   19/0  16/0  11/0  18/0  

P-Value  369/0  026/0  764/0   896/0  161/0  083/0   0001/0<  0001/0<  148/0  752/0  

 "�-�� ���">	> �)              

) ������@9� ���1±42 (��� 56/2  62/0 b
 93/1  a

  62/6  b
 87/3  b 75/2   93/4  ab

 68/2  ab
 25/2 ab

 93/6  

) F]9 ���1±38 (��� 12/2  68/0 b
 43/1  b 

 50/6  b
 50/3  b

 00/3   18/4  b
 37/2  b

 81/1 b
 81/6  

) ^��'9 ���1±46 (��� 18/2  12/1 a
 06/1  

b
  43/8  

a
 12/5 a 31/3   62/5  

a
 18/3  

a
 43/2 a

 50/6  

SEM 15/0  07/0  0/12  27/0  30/0  26/0   24/0  20/0  14/0  22/0  

P-Value 121/0  0001/0<  0001/0<   0001/0  001/0  329/0   0006/0  026/0  013/0  383/0  

"�-�� ���× ���> <���=             

������@9� ���×  ���>a��C@� 37/2  75/0 bc
 62/1 ab

  50/6 b
 00/4 ab

 50/2   87/4 b
 75/2 b

 12/2  87/6  

F]9 ���×  ���>a��C@� 37/2  00/1 b
 37/1 b

  25/6 b
 75/3 ab

 75/2   87/2 c
 12/1 c

 75/1  00/7  

^��'9 ���×  ���>a��C@�  87/1  37/0  c
 50/1 b

  50/8  a 50/5  a
 00/3   50/4 b

 25/2  b
 25/2  50/6  

������@9� ���× <���@� ���>  75/2  50/0 c
 25/2 a

  75/6  b
 75/3  ab

 00/3   00/5 b
 62/2  b

 37/2  00/7  

F]9 ���× <���@� ���>  87/1  37/0  c
 50/1 b

  50/6 b
 25/3  b

 25/3   50/5  ab
 62/3  ab

 87/1  62/6  

^��'9 ���× <���@� ���>  5/2  87/1  a 62/0 c
  37/8  a

 75/4  ab
 62/3   75/6  a

 12/4  a
 62/2  50/6  

SEM 22/0  0/11 0/17  47/0  40/0  37/0   34/0  29/0  20/0  32/0  

P-Value 415/0  0001/0<  0002/0   026/0  007/0  981/0   001/0  005/0  051/0  722/0  

a-b�;�
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