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Abstract 
This study was performed to investigate the relationship between apparent digestibility of magnesium (Mg) with body weight, feed intake 
and phytase enzyme with 120 individual B-line Arian male broilers. Birds were assigned two standard diets and a diet supplemented with 
one gram of phytase (FTU / 500 kg). Daily feed intake, weekly weight gain, feed conversion ratio during rearing and Mg digestibility were 
measured at 28 to 30 days. Using Gompertz model, growth rate (c), initial weight (b) and maximum growth potential (m) were analyzed. 
Growth rate and maximum growth potential were higher in the group fed phytase enzyme (P <0.05). Weight gain and feed conversion ratio 
improved under the effect of phytase supplemented diets (P <0.05). Magnesium digestibility was higher in phytase enzyme diets than 
standard basal diets (P <0.05). The results showed that the modeled growth rate affected the Mg digestibility, so that birds with higher 
growth rate (faster growth potential) had more potential for Mg digestion (P<0.05). The relationship between Mg digestibility and body 
weight gain was positive and with increasing Mg digestion, weight gain improved (P<0.05). Birds with higher growth potential have the 
ability to digest more Mg, and this digestibility is increased by the use of the phytase enzyme. Therefore, in the breeding programs of Arian 
chickens, more attention can be paid to the relationship between the use of Mg and the growth rate parameter. 
 
Keywords: Arian broiler, digestibility, Gompertz model, Growth rate, Magnesium. 
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�6� )m �� :��#� &��� �?��� �) � ���1� )�! (
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 =� 82. �R/(#�$ �
 ��*8 �� 5�&*$ ,%0�7 5# ����&(# �*ST3  ���

�898 5# E# ?�� �#�
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 �$�V! ��*8 M*D�3 �
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c  

(��� />#7)  b (>#7)  m (>#7)  

1  -
1  051/0  44/34  20/4304  

2  -  050/0  62/36  30/4575  
3   -  032/0  18/76  79/8854  
4   -  037/0  87/57  69/7622  
5   -  089/0  62/2  07/2951  
6   -  07/0  40/16  54/3126  
7   -  074/0  26/21  97/4571  
8   -  044/0  36/40  26/6777  
9   -  034/0  77/69  74/8942  
10   -  043/0  50/37  46/6475  
11   -  041/0  53/45  28/6987  
12   -  063/0  55/41  35/2749  
13   -  039/0  20/57  07/7823  
14   -  036/0  58/60  58/7909  
15   -  045/0  20/34  43/5172  
16   -  068/0  05/15  22/3317  
17   -  048/0  17/38  97/4678  
18   -  035/0  52/49  40/9161  
19  +2  053/0  57/39  43/4104  
20  +  037/0  77/58  24/7256  
21  +  035/0  22/66  37/7231  
22  +  040/0  82/48  79/6495  
23  +  039/0  19/62  52/6298  
24  +  058/0  53/23  69/3943  
25  +  032/0  35/54  58/8882  
26  +  049/0  80/24  22/5806  
27  +  041/0  62/58  14/6828  
28  +  042/0  81/43  90/6177  
29  +  039/0  48/50  48/7668  
30  +  043/0  92/34  47/5507  

c 
� 6�� :  

b�*I�# 45� :  

m 
� C*O��&N �X?# " :  

1C	D! 5�&*$ ,%0�7 4� 
 ��# ��&(# ��*8 .  +!L� �
 � 
–  .+(# � 
 ��#� 4�B�  

2.+(# � 
 ��#� 4�B� + +!L� �
 5�&*$ C	D! �
 ��# ��&(# ��*8 .  
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 =� 83�R/(#�$ �
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 45� ���  �� ���

 <%;B �%]b3 <%�7 C	D! ��*8 � ��# ��&(# ��*8 �
 � 
 5�&*$ ,%0�7 �
 � 
  

��C�0 
&�� 29 ��� '7

(>#7/���#�) 

 &��42  '7���

(>#7/���#�)  

 &�� 

����25   �0

42(>#7) ���  

  ���! "#$�25  �042 

(>#7) '7���  

'
�JK B
�/0 L
#M  

25  �042 (>#7)  ���  

�#�8 )������1� 1502 2610  b1702  2/2850  b67/1  

�#�8 �� ����� 1476 2632  a1762  7/2805  a59/1  

SEM 90/7 2/15  58/9  15/64  005/0  

P-value 119/0 476/0  004/0  95/0  001/0 < P  

a-c: <*P��*! G���3 �/'! 49&( �� �� �
�B!�� a��" �
 �� ) +(# �#�05/0<P.(  

 SEM.<*P��*! ��# ��&(# ��c@ :  

  

 =� 84�R/(#�$ �
 5�&*$ ,%0�7 �*ST3 . <%; �� 4�: ��N �� ,%0*/! ��\
# � �/*( �4#� ��
; ��� B 5�&*$ �
 ��*8 � ��# ��&(# ��*8 �
 <%�7 
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��	� ��� �) ���#� �)  >#7  

�#�8 )������1� 69/71  82/25 b 09/30  98/33  b 

�#�8 �� ����� 80/70  61/28 a 10/32  25/39  a 

SEM 51/0  77/0  47/0  24/1  

P-value 475/0  049/0  060/0  046/0  
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 SEM.<*P��*! ��# ��&(# ��c@ :  

  

 �9���)2(  �
��	� �*� +�,��- ��� .�/0�� �� �)�A�1� ��

�6� R#� � ��)#V +��
�) ����� �V '��7��#� �) )c (

 �9��� .�6 :��#�)3(  &�� �� �
��	� @�k�� &���� )���#�

 @����� �) ����29  �30 � &�f� ��'    .��)  

 �9���)2(    ',��) �
��	� �*� +�,��- = (���#� /���/>#7  

)05/0P< %48/0=R
2       (33/197 +95/26  

)�9��� 3(             �k�� = @ �
��	��)�,' >#7/ ���/(���#�  

 �) ���#� ���� &�� ��N���� @�����29 �0 30   

)001/0P< %43/0=R
2       (33/0 +18/8  

)�6� R#� +/U� #�Z[0 5�� q����c &�� &�� 

���� � (

 '���� ���� �)29  �030  &�7��#� �) �
��	� @�k�� #� '7���

�
Jn0 '� &�f� �� ����� �
��� �� ��6 .��)  &�f� �9��� ��C� �)

 @�k�� )�/\� L/1 ����� �
��� "#$� �V +1� ��6 �)�)

 

���� � ;���� iD,SCV �� @�� � �
��	� %#A�� %���,V

+6�) &��d�1� #��V�! '� '�  )�6]3[ @#N
) 
���� �) .

) ����� �
��� v91 

���� �� �6 �)�) &�f� ���1200  (�W��

1� #��V�! &�� %)������1� �#�8 �)+6�) &��d�  

���� '�

'�  ���
]14[ �� ����� �
��� &)���� �V +1� ��6 �)�) &�f� .

'	(� 

���� �l�� %)������1� �#�8  #��V�! �<�) �) @��)

'� �� �?	� &��d�1�  )�6]10[ .  

'� &�f� 
���� �
� `
��� ��#� �6� ���� ��)  &�7

 R#� 

���� .+1� ;��A�� %:��#� &��D
 q
�#6 �)

 �6�)c)�A�1� �?��� �) (�  L8�� %����� �
��� �� ��		V

 &�� 

���� �?��� �) � �
��	� gJ8 � �*� 

����

�8�8 � ��'  � �6� R#� &)#� #05�� +\8 �
�#��	� .)�6

�#\�  %&�7��#� #�\� @���' &��0 ����#� �) ��@  )��� ab<�



(��
� �
�)*+ ,-� ���.� /!*0%, �� 1�23�# �
 45� �4 
 6��  
� � 0�7%, $*5�& �� �898 ���   &
9:� ;��%<  B  �7%< 

  

 ����24 �  ���	
1 �  ���
1401 

65

�8�8 ��@ ��
�% � .�/0�� ���� 	� �)�A�1���
�  ��?	1�#� 

��6� R# �8�0 %
�� #0 @.)�C�  

  

������� 	 �� ! 

 @�#� _��� +��#0 ��Nf��) 'f���� >#�Y� +���(� ��

a#] �
� >�?�� �� +
�CW% '� '��)��- � #Df0  .))#7 

  

"#
$� %�
&!  

���.)���� )�8� &�7�	�
�� q1�0 ^��	� ���(0 ���7  

  

��
'�(����� "�
$�  

1. Ahmadi H (2017) A mathematical function for 

the description of nutrient-response curve. 

PloS one, 12(11): 0187292. 

2. Ahmadi H and Mottaghitalab M (2007) 

Hyperbolastic Models as a new powerful tool 

to describe broiler growth kinetics. Poultry 

Science, 86: 2461–2465. 

3. Ahmed F, Rahman MS, Ahmed SU and Miah 

MY (2004). Performance of broiler on phytase 

supplemented soybean meal based diet. 

International Journal of Poultry Science, 3: 

266–271. 

4. Atteh JO and Leeson S (1983). Influence of 

increasing the calcium and magnesium content 

of the drinking water on performance and 

bone and plasma minerals of broiler 

chickens. Poultry  Science, 62: 869–874.   

5. Ceylan N, Cangiri S, Corduk M, Grigorov A 

and Adabi SH (2012). The effects of phytase 

supplementation and dietary phosphorus level 

on performance and on tibia ash and 

phosphorus contents in broilers fed maize-

soya-based diets.  Journal of Animal and Feed 

Sciences, 21: 696–704 

6. Gaál, KK, Safar O, Gulyás, L and Stadler P 

(2004). Magnesium in animal nutrition. 

Journal of the American College of Nutrition, 

23: 754–757. 

7. Mousavi A, Niknafs F and Shohreh B (2010). 

Effects of microbial phytase on performance, 

carcass characteristics and phosphorus and 

calcium content of tibia in broiler chicks. 

Research on Animal Production (Scientific 

and Research), 1: 16–28.  

8. Nahashon SN, Aggrey SE, Adefope N and 

Amenyenu A (2006) Modeling growth 

characteristics of meat-type Guinea fowl. 

Poultry Science, 85: 943–946. 

9. Naher B, Miah MY, Roahman MM and 

Wahid MA (2012). Utilization of parboiled 

rice polish based diet with supplementation of 

phytase and carbohydrase in growing 

ducklings. Journal of the Bangladesh 

Agricultural University, 10: 101–106.  

10. Namini BB, Nezhad YE, Sarikhan M, 

Ahmadzadeh AR, Hosseinzadeh MH and 

Gholizadeh B (2012). Effects of dietary available 

phosphorus and microbial phytase on growth 

performance, carcass traits, serum minerals and 

toe ash content in broiler chicks. International 

Journal of Agriculture and Biology, 14(3).  

11. Santos FR, Hruby M, Pierson EEM, Remus JC 

and Sakomura NK (2008). Effect of phytase 

supplementation in diets on nutrient digestibility 

and performance in broiler chicks. Journal of 

Applied Poultry Research, 17: 191–201. 

12. Sebastian S, Touchburn SP and Chavez ER 

(1998). Implications of phytic acid and 

supplemental microbial phytase in poultry 

nutrition: a review. World's Poultry Science 

Journal, 54: 27–47.  

13. Shastak Y and Rodehutscord M (2015). A 

review of the role of magnesium in poultry 

nutrition. World's Poultry Science Journal, 71: 

125–138. 

14. Shirley RB and Edwards Jr HM (2003). 

Graded levels of phytase past industry 

standards improves broiler performance. 

Poultry Science, 82: 671–680.  

15. Swiatkiewicz S, Arczewska-Włosek A, 

andJozefiak D (2014). The efficacy of organic 

minerals in poultry nutrition: review and 

implications of recent studies. World's Poultry 

Science Journal, 70:475–486.  

16. Tjørve KMand Tjørve E (2017). The use of 

Gompertz models in growth analyses, and new 

Gompertz-model approach: An addition to the 

Unified-Richards family. PloS one, 12: 0178691. 

17. Yang Y, Gao M, Nie W, Yuan J, Zhang B, 

Wang Z and Wu Z (2012). Dietary magnesium 

sulfate supplementation protects heat stress-

induced oxidative damage by restoring the 

activities of anti-oxidative enzymes in 

broilers. Biological Trace Element Research, 

146: 53–58. 

  


