
�

������������	
�

�� � ���� 	�
 	� ��� ��  � � �
 � � � � � � � � �
 � �
� �	� � 
 � 
 � � � 
 � � �� 	�� � 
 � 
 � � � � �� �  � � 
 � �
�� � � � �� �� �� �
� � 	� � � � 
�� �� �	� � �
� � �� � 	� � � � 
 � �
� ��
 � � 
 �	� 	�� �
 � � � 
 � �� � � �� 	� � � � 
 � � � 	� � ��
	� � � �
� � 
	� �� �	� �
� � 
� � 	� �	� 
� � 
� � � �� � 
� � � 
� �
� �	� � � � 	� �
 � � �
 � � � ��
 �� � 
 � � � � � �� 
 � � �
� � ��� �
� � 
� �� � �  � � �
�� � 
�	� � 
� �� � � � 
� � �� �	� �
� 
 � � � � � � 	� � � �� 
 � � �
 � � � � 	 � � �
 � �	� � �	� � �
�� � � 	�
� � 
� � � � � ��  � � 
� � � 
� �
� �	� � � � 	� �
� � �
� � � �
  
 �� � � � � � � �� �
 � � ��� 
 � �� � � ��� �
 ! 	� � ��
� 	��� 
 �� 	
 �� � �	" � � � 
 � 
 � 	� � � # ��	� � 
 � 	� � �	� � �	� �
� � �� 
 � 
 � �� � �  � � 
 � � 
 � � � �
 � � 
 $ � � �� � � �
 % � �
& � �� '( �� ��� � �� 
 � � � � 
 � �	� � ��  � � 
 � � �
� � 	� � ��� �� �
 � � 
 	� � �� � ��  � � 
 � � 
 �	��� � � �
 � �
� � � ��� �� 
� � � 	� � �� ��

� ��� � �� � ��� �

! � 
 � � � �� � 
 � � � 
 � 
 �� � �� 
 ) � �� � � � � � �	�
*+ + ,
 - 
 *+ + .�
 � 
 � � �� ��� � 	� � 
 $ � � �� � � �
 % � �
& � �� '( �� ��� � �� �
  
 � � � ��	�� /� � 
 � � 
 � � � �
� 	� �� ��� � 	� � �0
 ) � � 	� � � � � � 
 � 
 1 � 	�� 
 $ � � �� � � ��
$ � �� 
 � 
 � 	� � � # ��	� � 
 � 	� � �	� � �	� � �
 �� 	
�� �� � 	� � � � � 
 � � � � � �
 � � � 
 � ���  � �
� � �� � � �� � �� �# � 	� � �
 � � 	�
 � � 
 � � �� ��� � 	� � 
 � �
) � � 	� � � � � �
 � � � � � � 
 � � � 	� /� 	� 
 � � �� �� � ��

� ���  � � 
 � � �� � � �� � �� �# � 	� � �
 � � ��� � �� �
 � � �
� � � � � � � 
�� �
� � �� � �� �	" � � � �

� 
 � 	� � � # ��	� � 
 � 	� � �	� � �	� � 
 �� 	
 �� � �	" � � �
� � � 
� �
� � � � �
� �	� � �	� � �
� � �	� � �
� � �
2 � �� � 	�
��	� � �� �# � 	� � ��
 � � 
 *+ .*
 � 
 *+ + 3 
 41 �� �	��
*+ + 56�
� � 
�� � � 	� �� 
� ���  � � 0

�� �� � � � 
'
� ���  � � 
� �	��� � �� 
� �
� � � 	� /� 	� 
� � 
�� �� � � � �
� � ��� �� � � � � � � � 
�
� 	� �� ��� � 	� � 
� � 
1 � 	�� 
$ � � �� � � ��

$ � �� 
 � 
 � 	� � � # ��	� � 
 �� �� � 
 � �	�	" � � � �
 � �
�� � � 	� �� �
� � �	� � � 	�0

'
&  � 	� 
� � 
7� � � � �� �� �� 
� � 
) �
& � �	� � 
- 
�� � �8
'
&  � 	� 
� � 
7� � � � �� �� �� 
� � 
) �
& /� 	� � 
'
�� 	� 8
'
&  � 	� 
� � 
7� � � � �� �� �� 
� � 
) �
�� � � � � �� � � 
'
�� � � 


�
'
9 � 	� � � � 
&  � 	� 
: � �� �	� � 
� � 
) �
49 : 6�

1 Zootec., D.Sc., Embrapa Suínos e Aves.
2  Eng. Agríc., D.Sc., Embrapa Suínos e Aves.

� � � �� � ��� ��� ��� ��� � ��� ���  �

� ����	
���� �� � � � �� �� � � ���� � �
�

�  �� � ��� ����  ������ ��� � � �� �

; � � �	� 
& � �	� 
2 � �� 	� � � �� 
) � �� � *

$ � � �� 
( 	� � � � � 	
� � 
) � �� � 5

������������	


� �  � � � �� �
���

� � � �� �� �� ���

���
Ministério da Agricultura,
Pecuária e Abastecimento



  
 | ! 	� � � # ��	� � 
1 	� � �	� � �	� � 
� � �� 
$ �� � �  � � 
� � 
) � � �
� � 
& � �� ��� � 	� � 
$ � � �� � � �
% � �
& � �� 
'
( �� ��� � ��

< ��� �
� � �� �� �
�� �� � 
� �	�	" � � � �
� � �� 
� � � � � �� �
� �
� � � � 	 � � �
� � 
� � � �� ��� 
� �� 	� � 
	� � � 	�
� � �� 
� � � ��
� � 
�� �  � � 
� � 
	� � � � 
47� � � �� 
*6�

7� � � �� 
*
'
; � �� �� �
	� � � 	�
� � 
�� � � � �� �� �� 
� � � 	� � �� 
� 
� � 
� � 	� � � � 
� � 
� �
� � 
�� �  � � 
� � 


	� � � � 
� � �
� � � �

�� ��

 � � �  � � !

" � � � � � ��� �� � # �� ���

 �$ !

% � �� �� ����� �� & !

* =5
- 
=, .3 
- 
>3
5 5+ 
- 
=5 .3 
- 
>3
= 5.
- 
5+ .3 
- 
>3
? 5=
- 
5. .3 
- 
>3
, 53 
- 
5= .3 
- 
>3
. 53 .3 
- 
>3
> 53 .3 
- 
>3

$ � �� 
 � � � � � �� �
 � �
 � �	� � � � 	� �
 � � �
 � � � �
 � � � 
 � �
 � � �� �� �
 � �	� � �	� � �
 � � 
 � 	� �� ��� � 	� � 
 �� 	
� � � �� � � 
� 
�� � � 	� �� 
�	� � � �� � 	� 0


@
- 
	� �� �	� �� �
� � �
� �	� 	� � �
� � �� �
� � � �8
�
- 
� � � �� ��� � � 	�
� � �
� �	� 	� � �
� � �� �
� � � �8
�
% 
- 
�� � � �	� �� �
� � �
� �	� 	� � �
� � �� �
� � � ��

! � ��� 
� � � � 	�� �
�� 	
� ��� � � �� � 	� � 
� � 
� � � 
 � � � � �
� � 
� � � 
� 
� 	� �� ��� � 	� � 
 
	� � � �
� � �� 
� �	�  � �
� � 
 � � � �
 � 
 � � 
 � � � 
  � � � � �
 � � 
 � � � 
 � 
 	� � � � 
 � � �
 � � � ��
 � �	��� 
 � 
 � � � � ��	� � � � 
 � � 
 � � �  � � 
 � � 
 � � 	� �
� ��	�	� 	� 	�
� � 
� � � � 	� 	� � � � � � �� 
� �� 	� � �

) 
7� � � �� 
5
 �� 	
 � �	�	" � � � 
 � � �� 
 � 
 � � � � � ��  � � 
 � � ��� 
 � �
 � � 	� � � � �
 �� �� �	� � �
 	� � � 	�
 � 
 � �� �	� � �
� � �� 
� 
� � � 	� /� 	� 
� � 
�� �� � � � �

7� � � �� 
5
'
; � �� �� �
� � 
� � 	� � � � 
�� �� �	� � 
� � 
� �













� � �� 

� 
� � � 	� /� 	� 
� � 
�� �� � � �

� ' � $ ���� # �

(  �� ��� >A �=
) � � � �� ��� A 3 �A
�  �	� A *�.
� # ��� >A �,
�  �� A 3 �+
( ��* � >+ �5
( ��* � >5�?
� � �� �� >5�.
� � �� � # �� >5�,
� ���# �� >*�A
+ �� � � # �� >,�>
� � , � � # �� >>�3



! 	� � � # ��	� � 
1 	� � �	� � �	� � 
� � �� 
$ �� � �  � � 
� � 
) � � �
� � 
& � �� ��� � 	� � 
$ � � �� � � �
% � �
& � �� 
'
( �� ��� � �� 
|�

� �
 � � �� �� �
 � � 
 � � 	� � � � 
 �� �� �	� � 
 � � 
 � �
� � �� �� � �� � � �
 � � 
 7� � � �� 
 5
 � � ���� � 
 � � � 
 �
� � � 	� /� 	� 
 � � �� �� � �� 
 � � � � 	 � � �
 � ���� ��� � �� �
� � �� 
 � �
 � � � ��
 2 � �� � �� � � �� 
 � 
 � ���� ���
� � �# �	� � 
 � � � ��� 
 � � �
 � � �� �
 � � 	�
 � � � � �� �
 � �
� 	� 
 � � 
 � � � 
 � 
 � � 	� � � � 
 �� �� �	� � 
 � � 
 � �
 ��
� � �� �� � �� 
 � � � 
 � � �� �
 � /� 	� � �
 � � � � ��	�� � � �
� � 
 � �� 
 � � 
 �� ���	� � � � �� 
 � � � � � �� �	� � �
 2 � ���
� � � � � �� 
 � 
 � �� � � �� �
 �� �� 
 � � 
 � � � 	�� �� �
 �
� � 	� � � � 
 � � 
 	� ��� �� �
 � � 
 � � 	� � ��� �� 
 � � ��
� � � � � � � �
 � 
 � � 	� � � � � � �� 
 � � 
 � � ��	� � � � � ��
� � 
 �	��� � � 
 � � � � � �� �	� � �
 � � �� 
 � � � 
 �
� �	� 	� � � 	� 
 � � 
 �	��� � � 
 � � � 
 �� B� 
 � �� B� � 	� � � � �
) ��� 
� � 	� � � � 
� � 
	� �� �	� �
� � 
	� ��� ��  � � 
� � � 
 
� � �� B� � � ��

< � 
 �� � � 	� � 
 �� �� 
 � � �� �� � �� � � 
 �
� 	� � � # ��	� � 
 � � �� �� � � � 
 � � �� 
 � 
 � � �� ��� � 	� �
� ��� � � � � �

) 
 �� �� ��� � �� 
 � � 
 � � � � � ��  � � 
 � � ��� 
 � �
� � � � �
 � �	� � �	� � �
 � � � �� 	�
 � � 
 � � � 	� /� 	� 
 � � �
� �
� �	� � � � 	� �
� � �
� � � ��
� ��� 
�� � �� �� � �� � � 
� �
7� � � �� 
=
�

� �
 � � �� �� �
 �  � 	� �
 � � 
 7� � � � �� �� �� 
 � �
) �
 4& � �	� � 
 '
 7� � ��
 & /� 	� � 
 '
 7� 	� 
 �
�� � � � � �� � � 
 '
 7� � � 6
 �� �� � 
 � �	�	" � � � �
 � � ��

� � � � � �� �
 � �
 � � � � 	 � � �
 � � 
 � � � �� ��� 
 � �� 	� �
	� � � 	�
� � �� 
� � � ��

�� � �	� � �� � � � 
� �
� � �� �� �
� � 
7� � � 
� 	� �	� �
� � 
 � � � 	� /� 	� 
 � � 
 �� �� � � � �
 � � 
 � � � � ��	� � � �
� � 
 � �� � 	� � � � 	� �
 � � � � � 	� � � �� 
 � � 
 � 
 5C
�� � � � � 
 � � 
 	� � � � 
 � � �
 � � � ��
 � � 
 �� � � �
 � �
� � �� �
 � � 
 � � � �
 ) �
 � � � � 	 � � �
 � � �� �� � �� � '��
� � � �� ��� � � 	�
 � � 
 =C
 �� � � � � �
 � � �
 � � �� �
 � �
� � �� � �� 
 � 
 � � �	�
 � 
 � � 
 � � �
 � � 
 � � 	� 
 � � 
 ?C
�� � � � � 
 � 
 � � �
 � � �� �
 � � 
 B� � � � 
 � 
 � � � ��� 
 � �
,C
 �� � � � � �
 ) 
 � � ��	�
 � � 
 .C
 �� � � � � �
 �
� � � 	� � �� 
 � � �� �� � �� '�� 
 � � � 
 � � �� �� �
 � � 	� �
� � �
 � � � � 	 � � �
 � � 
 � � � �� ��� 
 � � �� 
 � �
 � � � ��
 �
� � � 
�� � � �

2 � 
 � � �/� � � 
 � 	� �� � �
 � � � � �� � � � 	� � 
 � � ��
7� � ��
 � � �	�	� � '�� 
 � � � 
 � � 
 � � � � ��	� � � � 
 � �
� � � � � 	� � � �� 
� � 
� � � 	� � �� 
� � 
*C
�� � � � � �
� �
� � � � 
� 
�� �� � � �� 
� 
� � 
5C
�� � � � � 
� � 
� � 	� 
�
� � � ��� �
 ) �
 � � � � 	 � � �
 � � �� �� � �� � '��
� � � �� ��� � � 	�
� � 
=C
�� � � � � 
� � 
� � 	� 
� 
� � � ���
� 
 � 
 � � ��	�
 � � 
 ?C
 �� � � � � 
 � 
 � � � 	� � ��
� � �� �� � �� '�� 
 � � � 
 � � �� �� �
 � � 	� � 
 � � �
� � � � 	 � � �
 � � 
 � � � �� ��� 
 � � �� 
 � �
 � � � ��
 � 
 � � �
�� � � �


7� � � �� 
=
'
! 	� � � # ��	� � 
� 	� � �	� � �	� � 
� � �� 
� 
� � � 	� /� 	� 
� � 
�� �� � � �
� � �  � ��� �� �� �� � � � � �

� ' �
- . / 0 1 2 3

(  �� ��� @
� 
� @
�
� �
�
� % 
�
� % 
�
� % 
�
� % 
�
�
) � � � �� ��� @
� 
� @
�
� �
��� % 
��� % 
�
� % 
��� % 
���

�  �	� @
	
� @
� 
� ����� % 
��� % 
�
� % 
��� % 
���

� # ��� @
	
� @
� 
� �
�
� % 
��� % 
��� % 
��� % 
���

�  �� @
	
� @
	
� @
� �� �
�
� % 
��� % 
�
� % 
�
�
( ��* � @
	
� @
	
� @
� �� @
��� �
�
� % 
��� % 
���

( ��* � @
	
� @
	
� @
� �� @
��� �
��� % 
�
� % 
�
�
� � �� �� @
	
� @
	
� @
� �� @
��� �
��� % 
�
� % 
�
�
� � �� � # �� @
	
� @
� 
� @
��� % 
��� % 
��� % 
��� % 
���

� ���# �� @
� 
� @
�
� �
�
� % 
��� % 
��� % 
��� % 
���

+ �� � � # �� @
� 
� @
�
� �
��� % 
��� % 
��� % 
��� % 
���

� � , � � # �� @
� 
� @
�
� �
�
� % 
��� % 
��� % 
��� % 
���



) 
�� ��� 
� � 	D �� � �� 
�� �� �� '�� 
E 
�	�� �  � � 
� �� 	� � 
� � �� 
7� � � 8
� 
�� ��� 
� 	� D �� � �� 
�� �� �� '


�� 
E 
�	�� �  � � 
� �� 	� � 
� � �� 
7� � �8
� 
�� ��� 
� 	� D �� � �� 
	�� �	� � 
�� �� �� '�� 
E 
�	�� �  � �


� �� 	� � 
� � �� 
7� 	� �



  � |  ! 	� � � # ��	� � 
1 	� � �	� � �	� � 
� � �� 
$ �� � �  � � 
� � 
) � � �
� � 
& � �� ��� � 	� � 
$ � � �� � � �
% � �
& � �� 
'
( �� ��� � ��

�� � �	� � �� � � � 
� �
�� �� ��� � � �
� � �� 
7� 	� �
�
� � 	� � ��� �
 � � � � ��	�� �� 
 � � 	� � � �
 � 
 �	��� � � 
 � �
� � � � � 	� � � �� 
 � � �� � �� 
 � 
 � � �/� � � 
 � � �� �� � �
 � � 
� 
 =C
 �� � � � � 
 � � �� � �� 
 �� � � 
 � 
 � � � 
 � 
 � � 
 ?C
�� � � � � �
� � �
� � �� �
� � 
� � �	�
� 

� � � � � � �� �
2 �
?C
 �� � � � � �
 � 
 � � � �� ��� 
 � �� 	� � 
  
 � � �	�	� � � �
� � 
 � � " � � � �� 
 � 
 � � � � 
 � 
 � � 
 � � �	��
 � � 	� �
� � �� � �� 
 � 
 � � � � � � �� 
 � � 
,C
 �� � � � � �
 2 � 
.C
 �
>C
 �� � � � � �
 � 
 � � � 	� � �� 
 � � �� �� � �� '�� 
 � � �
� � �� �� �
� � 	� � 
� � �
� � � � 	 � � �
� � 
� � � �� ��� 
� � ��
� �
 � � � ��
 � � �
 � � �� �
 � � 
 � � �� � �� 
 � 
 � � 	� �
� � � � ��	�� � � � 
�� ���	� �
� 
� � � 	� � �� �

2 � 
 � �� �	� � �
 � � 
 1 �� �	��
 � 
 �	��� � � 
 � �
� � � � � 	� � � �� 
 � � � 
 �� � 
 �	� � 
 � �	�	" � � � 
 � � # �
 �
�� �� � 	�� 
�� � � � � 
� � 
� 	� � 
� � �
� � � ��

$ ��� ��� 
�

� 
 � 	� � � # ��	� � 
 � 	� � �	� � �	� � 
 � � ���� � 
 �
� � � � ��	� � � � 
 � � 
 � � ���  � � 
 � � 
 � 	� � �	� � �
 � �
� 	� �� ��� � 	� � 
1 � 	�� 
$ � � �� � � ��
& � �� 
( �� ��� 
� �
% � ��
 � � �� 
 �� 
 � � �� �
 � � � � 	 � � �
 	� � � 	�
 � �
� � � �� ��� 
� �� 	� � 
� � �� 
� 
� �� � �  � � 
� � 
� � � ��

$ �� ����  ��

" 4 � ��� �5�/6 -

����������	
�	�����������

��������	�	��������� ����

< �� � � �� �� �
� � ��� 
� � 	 � � 
� � � � � 
�� �
� � � � 	�	� � �
� � 0
< � � �� � � 
% � /� � �
� 
) � � �
< � � � ��  � 0
1 �
*,=�
F � 
**3 �
; 	�� 
7� � � � � � � �
�� 	�� 

� � ��� �
5*�
A + >3 3 '3 3 3 �
�� � � # �� 	� �
% �
G � � � 0
?+ 
??5A ,,,
G � �0

?+ 
??5A ,,+
< '� � 	�0
�� � H � � � �� �� � � �� � � �� �

*C
� � 	 � �
*C
	� � �� ��� � 
453 3 ?60
�	�� � � � 0
*3 3

$ �� ��' ���

� �# ���  	7 � �

8 � � �� ��� �

" 4 � ��� ��

9 : � � ��� ���

� �� � ��� ��� ;
� � �� � �� � �� �  � � �� �! " # � ��

� � � # ��� ;
� $� % � �� �& � $$� # � �'�� (�� �� �� % $�� � �

) � �  ��� $$�'�* � ��� � ���� % � ����+ � % � �� � � � '�� �� � �

, % �  '�- � $. ��� �) � ��� ��� ���� � �  � �� � �� % /

� �� �� ��� ;�� �$� ��� � $� � � � $$�

� (�� �� �� /�) � �  ��� $$�'�- � $� �����$# � ��� �� � �� # �$� /

� �� � �� �� 
��� ������ �;
0 1 � �� �) � ��� �& �� # �   ��� � $� �  /

9 ����� 	
��� �� ��< ���  ;���� � � � �� � $� � � � /

+ ���  ��,  	
��# �# ���� �� =��  ;
��� � � �2 /�3 /�� � � � ��

) ����� �$  �  ;�3 � % $� �* �� # � � � ��� � �� � �� % /

8 � =� �' �� � � �� �# ���� �� =��  �

1 : ) % @I �
& 	� 	�� �	� 
� � 
) � �	� � ��� �� 
�
: � �� �� � 
) � �� �	� �
% � � �� �� �	� 
� � 
@��	� �  � � �
! � � � ��� � � � �� 
2 � � 	� � � �
� � 
& � �� � �� �� � 	� �
+ ���  �� �$ ���  ���� � ��  � ;�-> 2-�? �-> > @ �
1 �� �/�	� �
*+ + 5�
A ?�

�< 2 % � 
) ( : � $ < �9 J : @� 
*+ + ,'*+ + .�
: 	�
� � 
K � � � 	�� 0
@1 ( < �
*+ + A �


