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The aim of the present study was to evaluate the effect of fodder beet on 
performance, carcass traits and blood parameters of fattening male lambs. 
Thirty-two fattening male lambs with an initial weight of 28.05 ± 0.25 kg in the 
form of  a randomized complete block design with four treatments and four 
blocks for 84 days were fed with experimental diets including control (zero), 10, 
20 and 30% fodder beet with the ratio 60% of the concentrate and 40% of the 
fodder as total mixed ration twice a day. During the experiment period, there 
was no significant difference in the weight of the lambs among the control group 
and the groups in which different levels of fodder beet were used in their diets. 
There was no significant difference in average daily gain among all groups 
except for the lambs fed the 20% fodder beet diet. In the group that received 
30% fodder beet, feed intake (DM/d) was the lowest compared to other groups 
(P<0.05). No significant difference in the feed conversion ratio among the 
experimental groups was observed. There was no difference in slaughter weight, 
empty-body weight, hot and cold carcass weight, carcass traits and carcass 
dressing percentage of lambs among different groups. The experimental 
treatments had no effect on the blood biochemical characteristics, but the intake 
of fodder beet increased the concentration of blood hemoglobin (P<0.05). Based 
on the results, fodder beet up to 30% could be used in the diet of fattening lamb 
without negative effect on performance, carcass characteristics and blood 
parameters. 
 

Cite this article: Chegni, A. R., Yarahmadi, B., Shahvardi, M., Mohamadisaei, M., Biranvand, M. H., Aghashahi, A. 
R., Fazaeli, H., &  Kazemizadeh, A. (2023). Investigating the effect of fodder beet on performance, carcass traits  and 

blood parameters of fattening male lambs. Journal of Animal Production, 25 (1), 59-69.  
DOI: https://doi.org/  10.22059/jap.2023.346472.623700  
 

 

© The Author(s).                                                                  Publisher: University of Tehran Press. 
DOI: https://doi.org/   10.22059/jap.2023.346472.623700     

 



  
  

 
گاه ���ان  ا��شارات دا�ش

  �و��دات دا�ی
Homepage: https://jap.ut.ac.ir/ 

 X۹۹۴-۲۳۸۲شا! ال��رو�ی�ی: 

 

����� ��	
� ��
�� ��� ���
�� �� ��� ��
���� � ��� ���� ���  �� !	" ��� ����# �$�  
  

���� ���	
�1 |  
������� �����2 | 
������ ����3 | ���  
���� !"��4 | �$�$��	� !"��	�5 |   

�����&' ���	
�6 | �
)�*+ !"�7 | ��-�. !	�� /���8  
  
1 ������ 	
����
 .��� ������� ���� ����� �� � ������� ! "#��$ %#&!�'� ! (���� �)�*+ ,�-.� �,�-. / ,��#�. �������� "#��$ ! 0�! � 

�%#&!�'� � 1  :3��
���& �,� �� ����$a.chegeni@areeo.ac.ir  
2 .��� ������� ���� ����� �� � ������� ! "#��$ %#&!�'� ! (���� �)�*+ ,�-.� �,�-. / ,��#�. �������� "#��$ ! 0�! � �%#&!�'� � 1  ����$

 :3��
���& �,� ��behrouzy@gmail.com  
3 .��� ������� ���� ����� �� � ������� ! "#��$ %#&!�'� ! (���� �)�*+ ,�-.� �,�-. / ,��#�. �������� "#��$ ! 0�! � �%#&!�'� � 1  ����$

 �� :3��
���& �,�shahverdim@gmail.com  
4 .��� ������� ���� ����� �� � ������� ! "#��$ %#&!�'� ! (���� �)�*+ ,�-.� �,�-. / ,��#�. �������� "#��$ ! 0�! � �%#&!�'� � 1  ����$

 :3��
���& �,� ��mohsenmohamadi57@gmail.com 

5 .��� ������� ���� ����� �� � ������� ! "#��$ %#&!�'� ! (���� �)�*+ ,�-.� �,�-. / ,��#�. �������� "#��$ ! 0�! � �%#&!�'� � 1  ����$
 :3��
���& �,� ��mir462@gmail.com 

6 .�.9��$ �������� ,��#�. �&�'� ���� ���� ������� 3 :3��
���& �,� �� �: � �%#&!�'� 0�! � ! "#�aghashahimobin@gmail.com  
7 .�.9� 3 :3��
���& �,� �� �: � �%#&!�'� 0�! � ! "#��$ �������� ,��#�. �&�'� ���� ���� �������hfazaeli@gmail.com  
8��� . ������� ���� ����� �� � ������� ! "#��$ %#&!�'� ! (���� �)�*+ ,�-.� �,�-. / ,��#�. �������� "#��$ ! 0�! � �%#&!�'� � 1 ���$ �

 :3��
���& �,� ��aminkazemi97@gmail.com  
  

12�3� 4��56�  /�	7�   
 :12�3� 9�$�'=!>? @/���  

  

  

��:�; ���<+�: 07/05/1401 

��:�; 
��$��� :17/12/1401  
��:�; =>�?� :22/12/1401  
��:�; ��@A$� :25/01/1402  
  
  

�	
./B�� :��   

	 � %�= &�! ?  
%�   
3C��� &
�DE �%�   
�3FG ��HI   

F& � J�K��   

3L�.� C �=% 
�1� .  

�.& �  M�N �=!>? #� O
=  &
�DE  P�3C��� %� � J�K�  �� 3L�.� C ! 3FG ��HI �=% 	 � ,�1 �=% 
&�! ?  
%  &�KF .���32 &�! ?  
 	 � QR&% /!� ,#! ���3 25/0±05/28 ��� S��  T + U/�V &�

W��� �=% X��� C��Y�� � &�ZE ���&�K  W��� &�ZE !3� �
� 84 &#! �� [�	  �=% ��#$�'� X��F 
=�F 
( HI) �10 �20  !30 3C��� &
�DE 
I&� %�   ^*�
 ��60  ! 	 -
���� 
I&�40 � 3C��� 
I&�3  �&�I

Z� _���� `a����3 �)� #!& &� &�� !� !�b 
F

 .����#$ 	&!� ��+ &� �)� Oa-1�� &�� &� %	 � ,#!  �=
	! S ! 
=�F 	! S &� �=��  3� b�-�� T�c.3C��� &
�DE �% [ &��	  ,$  �=
F 	��H-.�	  ���	
=�'� 


.
' ��)� �!�H�  &� %&����C��� 3
�#!& ,#! 	! S 3K= ,��� &� 3� �= �[ 	 �  %!�N 	 �[ �� 3� ���=20 
3C��� &
�DE 
I&� �% �


F 3�dD� ^F�

 ��[! .�=! S &� 3� 30 3C��� &
�DE 
I&� �% &��^C�  	� �
C Y� W�&�1 ���� �. 3� ^*�
 #!& &��  	! S �= e�  ��f ��� )05/0P<(.  M�U 
*��X W�&�1 � &��f 

	! S %�= ��#$�'� �!�H�� �)�� &��%  .^F�

 &� ��!�H�	 � &�-'� ,#! �-�� ,!
� ,
� ,#! ��=��� 
� . ! � S 3FG ,#! �"&��S 	�g-.�3L�.� C � 3FG %�= e= ! � &� 3FG ^C� f��E�f 	! S %�= 

 b�-�� 
'
 	
=�'�)05/0P>.( %�=&�K��  ��� �
�-F�

 ,�1 ����K�F��� ��HI  � % P� �'���#$
3C��� &
�DE O Y� %� ��C� h����� ���S�K= ^i�j�f 1,� 
F )05/0P<(.  �XI�N 0��-
 Q�.� � #�

3C��� &
�DE �%  ��30 3L�.� C ! 3FG ��HI �� J�K�  � �H��  �Pk� ,!
� 
I&�  &� ,�1 %�=[�	  
	 � %�= &�! ?% �� ,��� .� � 	��H-.�  
  

:���A � �gE� �.& .l ��
KN�&� �.m �%�&�=�F �.� �%
K��% ��. �.� ����

�
�  �.T .� �=�F�V$ �.& .l ���n�oC ! .T ��Kp��� 	��# � �)1402 .(.& ��  P� 
&
�DE 3C��� �%  � �� J�K� ��HI 3FG ! 3L�.� C �=% ,�1 	 � �=%  
 &�! ?% . 3� '
���� ��
�/�� �25 )1 �(59-69.  

DOI: https://doi.org/10.22059/jap.2023.346472.623700  
  

 : F�
,� Z� 	�g'
�� ��&�'-
� 3�.9�          .             © .,�S
����
  
  



 ���� �C� ���D� 1+�
� �
 �� E��7
�� 4�FG 1�H � 1I� ��+ ��
 J�K /�� ��
 �$ ����>
  61 

1 .�'�('  

3C��� &
�DE �% S�=�� �&�� ! 	��� ��Y�� ?% =�� ����&
 �=% *.��� &�
�� 3� ������ � 3� ^.�� ,��� 3�  ,� �&�*
� 3��.!
. !����dj "#&� U.��� ,� ��� � . ��YC &� ! ��K
 sHN �& ,$ �?)��� 
 Q -.� &� 	#�� 3C��� 3� (,�-��# !�^��  ,$ #�

3C��� &
�DE .� � 	��H-.� �% 3�  X�/����V�^ G�� eo=% dD� ����% �. 3� ^*�
 ,$ &� ��[���  3C��� �G�Y�� �% #&� #� "
�dj�� "�1 ! ��&�1�  �G��% ^.� &��&�1 � ]6 .[3C��� &
�DE �) %Beta vulgaris subsp. vulgaris L.( . ���� #� &�F 

=�� ����&
� �j !� v 
� #�% ^.� 3� dD� O Y� 3��3 � ,�S
���&���'
� 
.& ]6 ! 24& &� .[�3' 3C��� &
�DE �% ��,�� 
��! ?�f  ��12/6 /� ! 
I&��O�  ��13/5 v 
� ! 
I&�% /���-� X��V�e� 38/2818 % /������ � &��� S��  "&��S w'1 	���

^.� 	
F ]19�S>�! .[ %�= ��I� & �G�Y���3' �%� # ^��+&��� )940 -750 �&� � S�� S��/� ! (�O� `�-*�
 ) e�130 -40 
� &� � S�� S�� ,$ (w'1 	��� /$ 	��� .^.� �=� &�3' �= ���V #��^ # eo=���% ) 

&��&�1 �87 -80  �& ,$ 	
K� ! (
I&�

��&
�=�� � ����� %�= J'��X �� 
=� )75 -50 �L� .(
I&��3 d?� % ��! ?�f &�3' �= F &�3*KJ  �!
N &� ! G��85 -80 
� 
I&�� 
F�� ]11  !19.[ 3� &�+%  3���� &��3� . ���va . ! Q� S�va 3��L� �&x  �d?% ��! ?  P9��f $ 	��� ! ��1/,$ � 

3iNa� X��V &�+ 3� �% ��� ] ^.�  �22.[ f�� ���� �� 

��� ��! ? ^1�. W ���f ���! J� 
F�� 3*KJF &� ]8.[  &
�DE
3C��� �% �j� -J? #��f  �G�� ! ^.��f �L��3 d?� % =�� � 3� ^*�
 �&���&
 �=% ?�y�	
 �&�� 3*KJF &� ]11[ Oa1 � .

#!&���. 3� 3� 3-.�'
 ! �L� 3*KJF &� ^� .�3 �� 

�F 3� 
�=
� �=�� �& �/��. eo= ^.� fJK� ! �  i
� 
.& -J?�f 
��f 
F�� 3-F�

 �& XJ'� ]23�C + #� .[ 3� C X�/�� *  ! e�ADF �?��f  ,$��  

����S�3� *.���� � �% �[��g��� �'��  #�

 3C���F��
 ]16[� .�f ��� &� ��Y���3� 3
�� �� �=% � �aj�,�� ��� w'1 	���  �% /�� zc. 
N�! &��
 �� 
�� 
]6[ .3� &�+%  3��� � 

�����  #�100  ! 3'�& &�-J= &� f�10  ��20  { � f����)�)20 &�-J= &� w'1 	��� f�( 

V�� &�Z� ! ,�-��# &� 	#�� 3C����) � � �& �&�� ��[! 3C��� ��*K� 3�% �K
 f��k� ,�&�
����
 ]7 ! 9[3C��� &
�DE . �%  ��
v 
�% � G�� eo= X��V� 

��� ��� � J�K� KJ� �� �& �=�X ��H�^ �?��f �.�  W�&�1 �= %C ��� * v 
� ! G��%  �& e�
��C��� 
=� �3� &�+% 3�dD� % �F %�=!�S 3� ,$ 	 �[ 3� 3� (� � &� 	
F 3C��� &
�DE) %v 
�  ? ���� �=  ( .!��[ ! %�

^C��&� %�=!�S 3� ��� ,�'
 ��� 	
F 3C�M� 3C��� &
�DE 	
��� ^C��&� %�=!�S �� 3����� &� %�  fKM � .!� �[ 	
���
 %dD� ���� ! w'1 	��� � �F �� E 
I&� ! �=� �F 	&!� ����C���� ] � � f��k� �=!�S %� � �& % �3  !9[ &
�DE .

3C���  %�`�*/�j &� 	 �[ ��� �= f��g��[ 3
�� �aj 3� ,���� �� %v 
� (*�� 3C��� ! ��F  �� ! G�� ���dj "#&� �� 	#�� %�
P���  �� ,�-��# &� ��� ^F�
Z� %� � ^*|� 
F�� ]4  !8[.   

3� ��&�+�� 3C��� &
�DE #� 	��H-.� �% �3  ,�����w  XYC #� :&�1 3C���3� X�/� 
��$ #�� 
 ! e��#� � 3�Jv�/��%  	��.
� �% &�
Zg
% �= XV�
N ���3�e= � f��E G�� � J�K�  #� ���)20 (&�-J= &� w'1 	��� f� �� 3�  ��� 

���

X��V Z[���& &�'� 3C��� ��*K� #� �  f��k� �
��K
3� 
F h��� �/!� ,�������� ^����� 3[���&�� � �S&� V.  �C + #�
 �,�.�F&�� f�� &� ��Y�� f�� #� �C�� ^1��F�=!>? ,� S �&! }��� ! &�'� , .�&�

 ��[!� ������f �=!>?   M�N&� 

�-.�&%  f��k� ~�C O�
=�)� O
= �� !��f 3C��� &
�DE U.��� zc. �% [ &��	  ,$ �� P� �.& � !  ��HI �� J�K�  �
3L�.� C ! 3FG �=% 1	 � ,� �=% &�! ?  
 %.
F � [�  

  

2 .*�� � ��	' ��  

�� &�KF 32  
 	 � Q�& %&�'C� )0�?- �F  (3=�� U/�V &���� T +W �=% �C��Y� X���  &� J� ^'= ! &�K�� &�ZE ��

F 	��H-.�. 	 � /!� m��-
� #� �? �=�e/�.  i
 #� 3 � F ! ,����
#! �� � �% 
��&�! ?%� [� X�� 3� �% ��#$� X�-�� �



62                                        ���� ����	
�� 
���  � �������� 
���� ���� �1402 




F#�� �� .�/!� f���� 3 ,#! ��= ,$  �=	! S ^Z[ 
��%  ��'�
F .�� 3[�� 3� Oa-1� &� ,#! 3�/!� 	 � ��= T + 
�'���#$ 
�&����#� #� T + W��� %�= X��� �C��Y� 	��H-.� 
F. ��#$ l! F #� X*V�� 	 �  �=,#! Q�.� � ! f�#�� 

	! S 
��% 	 � .


F  �=3� �
� ^H= � F �� #!&���#$ ��


F 	��� ���� � ! ,
� ,#! ! W�&�1 O Y� &�
�� ,$  �= &�
�?�,� ��f  .
F ^*P 	&!���
V� %�= -F�
Z��  
�
��^�F �F!% ��� e'? ��= E���� ���!�.���,� Xg
� �� 	#&�*� ! �=% 

�1��� [&�1 !� 	 � m��-
� #� 
)� &�S#�. 	&!� l! F �� �=% 
F ��L
�.  
&!� #� �?���� 	 	 �[ % �d? 	 � ,#! Q�.� � �'���#$ %�= ��� &��-1� &� ! e�i�� �= 	 � .^C S &� V �= . -.� �=� 

	 � 	 �[ .
�-F�� �dj ! m$ 3� �!
���
 ��� ,#! f�g
��� Q�.� � �= � � �!�
[ #� 	��H-.� �� ! W���  = &� �=�U  (���� ���dj
! ,�-.� ��� W�&�1 %dD� ���� ��[��-N� ] wE�� ,�S
���&���'
21� 
 #� 	��H-.� �� ! [  &��C�UNE FORM  3��
)4.4.5 (

 e�i��
F[ .�	  �=% ��#$�'�  X��F60  ! 	 -
���� 
I&�40 ��� 
I&�3C #� ! v 
�  i
% ��! ? !�f �,��J 

���  �!
[)1( .
 cV 3� &
�DE f�� 1 ��Y�� 	�g-.� �� �}. ! 3-�F #!&  = O Y� #� X*V �=&
�DE  �!
N8/0 �-
�.  -�  �� ! � 1

� _���� W�&�1�  � HI T�c. X��F �=&�K�� .


F10 �20  !30 3C��� &
�DE 
I&� �% (w'1 	��� Q�.� �) [ &��	   .

���  
  

 L��M1. ���	�	� O	.�: � �.���K ���� /�	M ���' 
���@� (�G��) 

�aV�  
3C��� &
�DE (	 �[ 
I&�) %� 

 HI 10 20 30 

3L
��  20  17  2/12  3/1  
�
�S 	��  5/11  5/7  30/3  4/7  

3C��� &
�DE %�  0  10  20  30  
�&x 3
��  17 15 13  9  

�
�S Q�*.  6 6 6 6  
�[  40 39 39 39 

���. 3/�L��  4  4  5  5  
�� e�
. ���� �  1  1  1  1  

	&!�  0  0  0  5/0  
wK
  5/0 5/0 5/0 5/0  

e���� ���� �  0  0  0  3/0  
(K[  100  100  100  100  

3*.��� %dD� ���� ! %v 
� 	
F          
%v 
� X��V /���-� e��)(� S���� &� �!v�g�  05/11  30/11  65/11  50/11  

(
I&�) ��1 f���! ?  2/12  85/11  91/11  02/12  
(
I&�) e����  55/0  51/0  45/0  39/0  
(
I&�)  H�C  33/0  33/0  34/0  32/0  

  
  = W�&�1 &�
�� �
)� #!& &� �	

�K�? W�&�1 &�
�� 3� 3[�� ��	�g��[ 3� *�
 �&�I� f��)� 
F� 3� &�+% 3� 

�=

�K�?% �1 
I&� 0�? �!
N &�1$ &� ��[��W�&  	��� [ .��� X*V #!& &� 	
F�	  Z� #� �? �=�3� 3  `a��� �&�I
(K[ #� �?  Y� ! z*I 	
�! !� _���� &!$% �?  #!& 	

����  = X*V�-1� &� ����� &�  	��� &� V �= �? .
F   = 	

��

���(K[ #� �? � &!$% !#� � ��% ��L�#�� ��-� ^*P ! f
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F. 
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-
�.� Z�  -��3  &� �}. ! 	
F ,#! !�w ��3� �?� ������ � �� Q�K� ,!
� ! �&�-��3�  &��w /�,�� dj��% �)��� 
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3
�K
 3��
�P ,#!) ^F�S %�=-  ,#!3
�K
 3�/!� (^F�S %�=  

= 3��
�1 ^C� 
I&�  
3
�K
 3�/!� ,#! ^F�S %�=  

3� &�i�� 	#�

� S� % ��,�� 3
�K
 �
-�� ��? ! ^�? #� 
)� ^C� �=% � &� �}. ! 	
F ,#! ^F�S�3� �=% -.a?�J� 
��� �� m$ ��KN &� ! 	��� &� V% 75  3[&��-
�. �� S 3� �
� w� 
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�K
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F �&!$ � 3
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)� ^C� 
I&�  
^F�S ^�? #� X*V ,#!  
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# ,#!  � � S 3FG ,#!�  &� m M100 
F 3*.��� .	 K
 d?�"  

 &�) 3FG	� 1 F! C�(� � E ^���M m M #�� !&% � 3�) 3-.�& 3�o����N�
 &� (�3  	 Z�12 !13 �
� &� 10  (K[ !
 �
� �� ,$04/0  3*.���
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	#�
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 [��!�  ��L
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*�% �$ ���&�}.$�#� H�
� ���  !
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�f �$��� �#� H�
� �/�J/$�f ��*�S "&�KF �#���H�C �=% ��*�S "&�KF ��� V �=% H.�
���S�K= ��f ����K= ��^ �
���S�K= �.�-� eLN�f���S�K= �.�-� ,#! ��fZ? ���% ���� &� �� V ��*�S�^�a? "&�KF � �=  X. 	�g-.� ��)

 -
�� Sysmexkx-21N (f� ^� F ^�� !  	�g'���#$ &�	#�

� S� % .
F  
	��� �}.  %�=XI�N #� 	��H-.� �� � 
 &��C� %&��$ SAS ) 3��
1/9 (%� � ) 3c��&3 (/�
$��
��&��� � ! ��g
��f �=  ��

	��H-.�  #�,��#$ 3���� 
�E �% 
��Jzc. &� f ��)� %&�� 0�?  
I&�


F 3�����. /!� ,#!�3 3� ,���� &��� X����^  &�
 .
F 3-C S  i
   

 3c��&3                        (                                                                     Yij =µ +Ti +Bj+b(Xij-x̄)+eij   

 �3c��& f�� &� 3�Yij �	
=�'�  = &�
�� �µ �^�)K[ X� f�g
��� �Bi �W���  P� �Tj&�K��  P� �� b � ^�)��� U� M
(,��. S&) �x̄ �X�-��  �D-� f�g
��� �Xij �f�g
��� �� X�-�� ^HI 	#�

�� µ� ) �D-� ^�&���( �eij.^.� �'���#$ %�c1  P� �  
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 	&!� X� &� ��g
��f 

��C���  3
�#!& ,#!	 � f��  �=e�  � �. #��  	 � �= ) ���05/0P<(.  &� ��!�H� M�U 
*��X W�&�1 ��f 	! S �=% ��#$�'� 
	 �[ O Y� ��� �
'
 	
=�'�  %!�N %�=30 &
�DE 
I&� 3C��� �% e�  %!�N 	 �[ �� ! 
=�F 	 �[ #�  �10  &
�DE 
I&�
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�DE �� 	
F �% 3� &�+ X��V 3iNa� �% 

  M�N �=!>? �� 3� ^C�� �=��] ^F�� ^���c�18[ "&��S .^.� 	
F C Y� w'1 	��� X�� +� 21  &� #!&
�=!�S% F� % . XKJ� l�
 3. 3� 	
���� E�va .!� �[�  3C��� &
�DE �% . !�va &% &� Q� S�^C�  

��� 	� �

�)� �!�H�� &��% 
'
 	
=�'�� ��� �=!�S &�% . 3��va   .!� �[3� ,���� &� XKJ��^C� �� 

��� 	� �F &�
�   �=��
��� ,�'
 ]3[ .�J� 
� g
 #�� %�= 3C��� &
�DE O Y� �� 3c��& &� ��[�� 	
K� %� ��,�� G�� ^��+&% � ,$� 
F�� 3� 

K=�f !�S>�� �� 	 � W�&�1 O Y� �=�� 3�  L�� 

��� %�= &�! ?  
% �K� !�X �Z
 ,#! �=�� 3���  !e= f��E  (C�
��� ? #��� /! -J/� ! m$� ̂�= 3� ��*
� 3C��� &
�DE O Y� %�  + #��� /�Z.�) l�C
�� ���� &� (��� ,
F�  #���  .��F

e= f��E �K��X �Z
 ,#! �� 3
�#!& 
F& �=�� 3��� e�  �`G�K-N� � 3� X�/� 3C��� &
�DE m$ 
I&� ,���G�� �%  3E S� �
F��
3C��� &
�DE �%  ��NDF v 
� #� &�F . e�% !�N !% ��! ?�f C��� � �% ^.� 
F&�  ���3� X�/� C ,
F ?���J� 3*KJF 

F�
)� #� (G�� ^��+& ]24� [�  + #��� �� �&�1#���  ����.�
�,� 
*�% !
�� 3�  L����^ � W�&�1 O Y�� ��F 
]1.[ � O + #�� g [ &� W�&�1 O Y� �=���	  !�N% 30 3C��� &
�DE 
I&� �% `G�K-N� � 3��f  ��*K� 3� ^.� ^��

.��
 �$�3� �&�� ��[! ]12.[ ��f �=!>? ,� S 	� � "&��S .� �=�� 3� 

���=
% �$�3� � h������L  �Ga-1�
C�v�/!��J� -
 &� ! 	
F�3L  W�&�1 O Y� �=�� h����� ��F.  

  
 L��M2 �C� .1+�
� ���D� �� /��FA �  /�	M �� 
�/�� ��7
�� �� 
����> �$ 
��  

	! S  &
�DE 
I&�) �'���#$ %�=3C��� (	 �[ &� %�    
P- Value SEM  30 20 10  HI  ^HI 

75/0 104/0  19/28 14/28 94/27 94/27 (� S����) 3�/!� ,#! 

13/0 138/0 96/33 71/33 31/34 47/34  ,#!28 (� S����) ����#$ �S#!& 

06/0 269/0 41/39 12/40 83/40 62/41  ,#!56  (� S����) ����#$ �S#!& 

065/0 41/0 750/46 375/45 625/47 875/48  ,#!84  (� S����) ����#$ �S#!& 

09/0 65/4 75/208 06/199 44/227 40/233 ,#! ����C� f�g
��� (� S) �!� 	�� 3
�#!&  
03/0 15/5 ab 92/219 b 44/203 a 96/232 a 09/255 (� S) �!� 	�� 3
�#!& ,#! ����C� f�g
��� 

1/0 71/5 76/236 13/213 73/242 28/259 (� S) ��. 	�� 3
�#!& ,#! ����C� f�g
��� 

04/0 58/4 a 98/220 b 21/205 a 38/234 a 26/249 (� S) 	&!� X� 3
�#!& ,#! ����C� f�g
��� 

04/0 02/0 b 380/1 ab 416/1 a 496/1 a 500/1 (� S����) 3
�#!& �C Y� w'1 	��� f�g
���  
19/0  1/0  25/6 90/6 38/6 02/6  U� MW&�1 X�
*�  

a-b :f�g
��� �!�H�  3��'��
 O! N �� b��&  = &� �=��)� &�� ) ^.�05/0 P ≤.(  
SEM: f�g
��� �&�

�-.� %�c1 �=. 
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�� (K[ XI�N ! (�
'
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=�'� �'���#$ %�=	 �[ O Y� ��� �	
'  %�=

 %!�N10 �20  !30 3� .��� 	
F 
=�F &�K�� 3� ^*�
 3-.�& 3�o� (c�� zc. ����C� h��� %�
� �&�I  
 3� _�� � ���a+�3FG w�JH� 	 �  �!
[ &� 	
F &�-'� %�=)4( "&��S  .^.� 	
F,#! � g[ ��F U�V ! 3�� �

	! S f�� &� ^.�?  %&��$ �!�H� b�-�� %�=
�-F�

 )05/0P>؛  �!
[4( .,#! ^.�  &� �=�? ! �=	 � ���= 3�  	 �[
 %!�N30 3C��� &
�DE 
I&� %� 3� �=&�K��  ��. #� 

��� 	� � ^C��&� ��)� &�+  %&�����  � ��� )05/0P<(.  
  

 L��M3 �C� .1+�
����D� �� /��FA �  /�	M �� 
� ���RS�� 
�� /�� 1�H /����A@. 
��  

	! S �'���#$ %�= 3C��� &
�DE 
I&�) (	 �[ &� %�    

P- Value SEM  30 20 10  HI  ^HI  

49/0 98/0 00/49 00/48 87/51 00/48  &�-'� ,#!(� S����) 

72/0 56/0  38/42 63/42 50/44 88/41 "&��S 	�g-.� ����-�� ,!
� ,
� ,#!  

65/0 47/0 42/23 67/23 75/24 12/23  � S 3FG ,#!(� S����)  

61/0 44/0 17/23 92/22 90/23 20/22 3FG ,#!  � .(� S����)  

32/0 54/0  10/1 19/3 54/3 91/3  3FG ^C�(� S����)  
86/0 5/199  3/3831 8/4318 5/4037 0/4015  3*
� ,#!(� S)  

15/0 44/1  47/28 74/31 55/35 36/38 (
I&�) ^�? #� 
)� ^C�  

87/0 12/0  87/2 16/3 87/1 83/1  3��
�1 ^C�(
I&�)  

10/0 77/0  62/21 91/19 73/17 81/14 �-
�.) 3-.�& 3�o� (c�� zc. ((� � -�  

77/0 25/0  67/2 50/2 80/2 93/2 ����) 3-.�& 3�o� �� E ^���M ( -�  

69/0 51/0  69/54 86/53 60/53 96/52 (
I&�) 3FG �J�v�/��� ^C�  
67/0 47/0  79/47 35/49 62/47 19/48 ^C� (
I&�) 3FG %&�L�  

96/0 11/0 45/1 38/1 50/1 55/1 	� 1 &�) 3FG " �d? 	 K
 (�F! C 

66/0 36/49  5/713 5/687 3/732 0/524 (� S) U�V ! ��g/ �3��� 3�N�
 �� E l�KL�  

SEMf�g
��� �&�

�-.� %�c1 � �=  
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����D� �� /��FA �  /�	M �� 
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�*�� J�� ��/�� /����A@. 
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	! S 3C��� &
�DE 
I&�) �'���#$ %�= (	 �[ &� %�   
P- Value  SEM  30 20 10  HI  ^HI 

43/0 03/17  50/737 25/681 50/707 00 /658 (� S) �F  
19/0 75/22  50/737 50/747 75/871 50/823 (� S)  g[  
98/0 96/3  50/147 00 /145 25/148 75/144 (� S) U�V  
58/0 16/5  75/123 00/130 25/131 50/112 (� S) 3��� ,#!  
83/0 7/34 25/2471 25/2386  00/2485 50/2357 (� S) 3�� ,#!  
04/0 84/50 a3/1416 b8/998 b5/1068 b8/996 ^.� (� S) �?!  
67/0 35/4 650/6 340/6 535/6 200/6  (� S����) ^.�?  

SEMf�g
��� �&�

�-.� %�c1 � �=  
a-b 3��'��
 O! N �� b��&  = &� �= f�g
��� �!�H� :��)� &�� ) ^.�05/0 P ≤.(  
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