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 	23 � *��" -��� �� S8 *��<      a��o%%D2 po%C� *o> *o� ��)

   �����o+�> o�	+ /%T<� �� �%C�>	�� � ��H�C��A%0 �	
"	�

 /'�)Grummer, 1995 .(����  �M	oN��� ������  o���j>  ���o> 

�	<�	" �%C�2�8 � /'� J
� �� *�7D2 � /�����;��2   	o<����	0

� ���� ;�� ��      ���� ;o�� �� d�o+ *o�7D2 � /����o� .��)	>

�    .�o�	T� ;%ToK2 ��o�> <��%) ���� �� �� ���,��' ����2 

oo]%� 0	oo� �	oo
�2 *oo> d�oo+ *oo�7D2 � /����oo� *ooE�"����� 

�%?� �%C�>	�� a^g�+� �\� �d�E  ��o��S� �  S����%o'� 

� A%���<� q� ���� ;�� �� �����2 )Goff and Horst, 1997; 

Vernon, 2005(.      ���o� *o> ;%o�B �	o%� ��]>, ���� �+��� ��

� -��A0� 
B�2 p>	F ��Q *> �7D�  �� �o>	�   L�oI� *o�%C	k

���� ;�� �� G���+ /'� ;�T�  �� -%> 	230    -<	o� �o���

 �o>	� )Hayirli and Grummer, 2004( .    L�oI� -<	o� ;o��

� G���+  ����2 ����2 ����2 �� �H��� ���� ���T�   �	��o���

  coo�H�C��A%0 a��oo%%D2 ;oo�� pooTj2 ���oo> �� ��%oo) �	oo<�	"

��	T� r%�K2 . f�	�� c�  -<�=o8     ��o]\T< *o� ��o� �	o%>

     ��� co� �� 0�oI� G���o+ ;%o> �\s�  -%o8 o��� ��  	o> -

 ��� �� 0�ooI� G���oo+21 ���� ��ooB� )Grummer, 1995(. 

*�7D2 r �e� �	<�	�<��    G���o+ -��Ao0� ���> ������ � ��

 ���� �� 0�I� G���+ -<	� �� ��%"� B � 0�I� -%8 ��

   o� *o� /o'� ��) �	
��%8 -���   o> �o���2 *   G���o+ /!�o'

.�<� -��A0� -��� �� S8 �� �� 0�I� ���+ t��' -��A0� G

� -��� �� S8 ��  a�) ����2 ����2  �� �H�o�� ���  � �o<	�>

  �o<� ��o\
> �� ��� �%C�2 � ��g' )Hayirli and Grummer, 

2004(.   *o�7D2 � �����o� �	<�	�<�� ;��  ���� �� ��  -%o8 ��

 �� G���oo+ coo��j2 /oo
B -oo��� -%oo8 -<	oo� � -oo��� ��

 (��%oo'�A% %>��) �	oo#>	Boo>�E �� �oo�2�	\! ��oo> �	oo< :1( 

 �� ��	��'�NDF *0� ! t>	��   -��Ao0� ���> ��%B �� _'	�� ��

*\T�) a	���j� J#k �� )Allen, 2000( �2(    uvo' -��Ao0�

NFC     -��Ao0� ��o?�� *o> ��%B �� >�E t>	�� �� ��	��'� 	� �

��%B �H��� uv' )NRC, 2001( �3(  ����+ t>	�� �� ��	��'�

JK< /% >	F 	> G���e)�+ ̂ 	o> ���78 )Voelker and Allen, 

2003(  �4( ���A0� �� ��	��'�  ����+ �	<-%8    A��o " �	o'

 *o>     ��� �� �H�o�� ;%�	o2 ��o?�� )Dann et al., 2007(.   ;o��

*�)�� 2�	��� f�	�� r �e� a	�C	v� � w���) �� 	<�	�<�� ���.  

 �) *��" *� ��v�	T< �� �� �	<�	�<��  ��o\
>  ����o2  o���

� �H����� ���� ��M	N�  a�	o! ��?�� *>  �	o<�	" ���7o8   -��Ao0�

 uv'NFC      ��o?�� *o> ��o%B �� o>�E t>	�� �� ��	��'� 	� �

 ��%B �H��� uv' -��A0�/'�/����j� �	�<�� ;�� .  A%� �	<

� ���� ;�� �� *� ����  ���%o'� ���> M	T�k� *> ���2S�   	o� �

.��� ��	)� 0�I� G���+ -<	� ) �	k /j2 ���%'�SARA (

�� ��%) �	" �	< * " �� �%C�>	�� a^g�+� ;��2 t�	) �� 

/'�  -<	� 	> *�pH  *\T�o)   ����oj� �� ��2/5   	o26/5  q�

� �<� )Gozho et al., 2005(.  �^	> W�v' �� ��	��'�NFC 

  �� 0	o� �0	> ��Kk ��! 	� � ��%B �� �, �	
"	� -��A0� 	� �

     o� ���%o'� ���o> _\o' *\T�o)  �o)) �NRC, 2001  ���o> .(

 ���> �� ��%"� BSARA ���    �� *o� ���� ��oB� o� �e� �	<

� ���� ;��       ;%o]���� � ;��%o) 6�oB �� ��	��o'� *o> ���2

) ��T� ��	)�Paton et al., 2006 	�� (    x�o0 ����o� �� co� y%<

>* -��A0� � z�k *> ��	F {0�� ��QpH .���]%� *\T�)   

 ��\
> /
B ���� �	�<�� ����2  H�o�� o���  �M	oN��� ���� �� �

 -��Aoo0�  0�ooI� G���oo+   ����oo+ t>	oo�� �� ��	��oo'� 	oo>

 M�	o��� � ^	> JK< /% >	F 	> G���e)�+  ��o���pH   *\T�o)

/'� )Voelker and Allen, 2003( ��F���DE *C	�2 . ��	k40 

 ����NDF  �?� �� *� /'� ����    �oIj�� ^	o> M�o j� �\%0

 ���>/'�  (o�%��8 ���� U�Ie>) )Dann et al., 2007(.  ��

     *�o'	�� *o> /\o]� M�o j� �o\%0 �%Te2 �@��    ��o�T� ��Ao%�

� �%C�2 *\T�) �� a	��%8��8 � a	��^��)   AC� o' JK< �� �

T< �   AC� o' /o��	T�  oT�  �o�� )Marounek et al., 1985(� 

*> ���Q ���DE *C	�2 ��A��	B 	> *� -<	� �� a�b *��� 	> ��F

pH *\T�)  ��%"� B ���)��.     ���� �	o�� *o�C	v� ;o�� ��

�) a���%<�>�� �� ��	��'� *� �%m �	o< �%m 0	o%C� *�o'	��  ��

(��F���DE *C	�2) + ��\
> _\'  JoK< /% >	F � 0�I� G���

)��  p���2 _\' �%Te2 ���C� �%%D2 	> ;%�|T<pH   *\T�o)

�) )Voelker and Allen, 2003 .(L�< �� ���B�  -�	��, ;��

'��> �@� �A��	B� *C	�2 ���DE ��F   0	o%C��%m a���%<�>��)

�%m *�'	�� 	> (�� *���  *�o'	�� 0	%C��%m a���%<�>��) �B  (��

�� ��%B �	<�	" ;�	�� < �>  ����2  G���o+ ��H�o��  �0�oI� 

��� T! ���%C�2 /% >	F JK< �  G���o+ L�I� �	�0� �� ���� 

.��> M	N���  
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8 ��<	�� �� �< ��	T%2 �� _C	F W�Q G� > p�	�  0�	oI2  	o> 

24 �	" ;�	�� < ��E �	> -��� )2 	2 4  �	o>  -o���(�  oQ 28 

��� -%8 �� 1��	2 -��� ����  �	?��� 	o2 24 ���  So8 ��  -o��� 

�	#�� �) .	> *B�2 *> �	<�	�, /\@ ��) �� ����  1��	o2  -o��� 
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*�0�" �) .	<�	" �� 24 �	��	B �������  ���oF  �o��0�" �  *o��< 

M�� -�	��, *>  ����! ���� a�	! ���78 *> �	��	B  ��o> .��  �oB 

*>  ����!  	
�2 *o m  ����	o]��  ��o%B  	o< � ��  *oC	�2  �o�F���DE 

c�+ d	%',��) A%� ���> ��A��	B 	> t\�� *�'	�� �� )�B (

��	��'� �). > 	<�	T%2* �� _%2�2 -%8    �o�� W�o) *o> -��� ��

:����> 1(100���� ) �BBP0 �(2( 75 ����  + �B25  ����

) ��F���DE *C	�2BP25 � (3(50 ����  + �B50 ����   *oC	�2

) ��F���DEBP50(�  �o��� ;�� *�   ��A��	oB �� ��o%B  �	o<

 ���) /�	!� A%� -��� �� S8 M��B)1 .(��%B  	o<  �o>  P	o'� 

�����A0� ��%B ) ]���CNCPS, 5 ( J%o?�2  ��o) �  *o>  a��o� 

��oo%B �	oo< ng�	oo� }�oo e� )TMR ( /!	oo') ��� �� �	oo> coo�

08:30 (��� *>    ���o) *o���� 	o<  M��oB)1(.    0�oI� G���o+

*> *����� a���  �*> ��> ���  ���< a���������  ��o%"  o)�. 

�� ���� S8 � -%8 �� �-��� �� *��< ��> �� *�7D2 ��%B  �	o< 

���	��, *��T� �	< ~�0�� ���k 3 /!	' S8 ��  <�o����+ 

� *oo> a�oo� 3 ��� �� ��oo��� 	oo<�	" *oo�0�" �oo) .���oo> ;%oo%�2 

6���" ���78 ��<	` ���� �7D� �� 6�� ��]�	+ M� j�	� �� 

�%'� )AIA (*> ����! ���	��  +�� � p>	F�%m  JoK<   ��	��o'�

�) )Van Keulen and Young, 1977.( /�	e� >�E  /o�8 

 * %o'� *>  �	��o'�  0��"���o' � ��  /To]F  �o�8  �oT� ��� 

c��A� *> �� ;%%�2 �) )Schröder and Staufenbiel, 2006 .(

;%%�2 /�	e� >�E /�8  ���o>  d	o]�k�  /�	eo�  /o'�8 

���oo> � �� �� *oo k�� ~��oo) � �	oo�	8 ����  oo��	��,a��oo� 

/0�". t���2 ������ �a��b  ;%��	o%�  o'��< �  L��oj��  �	o%�� 

�����	�'� ��%B �	< ���	��, S8 ��o+, �  ���o�  *o0� ! �� �� 

�	T2 pk��� -�	��, 	> cC� �	< 	%��� %]�8 )Kononoff et al., 

2003 (� ��� ��Ao0�  *oQ�>�� )ASAE, 1995; method S424.1 (

;%%�2 )�. *��T� ��%" �� t�	� *\T�)  	o>  ��	��o'� ��  �	��o'� 

	�'�c� d�%2 u%jI2 ��) �� �� />��  �	<���)10-  �24 (+

 ���k �4  <�����+ �� S8 /!	'a���  ����T<	)) /0�"

���	�T< � �1392( .     �� G���o+ L�oI� ��o�C� ;%o%�2 ���o> 

�	oo<��� 10- � 24) +�	oo�AT< 	oo> ��� *oo��T� ��oo%" t�	oo� 

*\T�)(� �� a	!	' ��� � 24  So8 ��  *o����  �G���o+  �o�> �� 

}� e� ���� a	���j� ���+, *��T� �� �� G���+ 	<�	" *�0�" 

�) .���� 	<-�	��, ;�� � 	> ��	��'� �� ��� ��Ao0�  ��	o�, SAS 

9.0 )2002(� M�� w �e� � *��� ���� �	< ����2 ����) )  ���o>

��������2 �	< ��)  �� �k��(�	�� ���� *�A#2  ���oF  �o��0�" .

���> ���� �	< }�>�� *> G���+ 0�I� �� ��M  �o��  ��	��o'� 

��) *> *����Q �@� ��	T%2 a	�0� �-��� ���� �@�  po>	N��  �	oT%2 

�� ��� � �@� p>	N�� �	T%2 �� -��� a	�0� *> ����! �@�  /o>	@ � 

��� *> ����! p�	! ����2 �� �?�  *o�0�"  �o) .��  a��o�  ��o! 

��� ���� �@� p>	N�� �	T%2 �� ��� � 	� �	T%2 ��  -o��� a	�0� 

;�� ����� �� a��@� />	@ L7k ��)� .�	�+	' S�	������  ���o� 

��	��'� �� M�� x�0 �%'�"��2� *B�� M�� ��> � �	" ��  �	oT%2 

*> ����! �@� 0�	I2 �� �?� *�0�" �) .a�	�2  ;%��	o%�  	o<  �o> 

P	'� ����, ��2 u%jI2 �) � uv' ��� ���� )05/0P<( 

� p�	T2 *> ��� ���� )10/0>P<05/0 (�� �?�  *o�0�"  �o) .

f�	�� *> a���  ;%��	o%�  pF��ok  a	o�>�� �  �	ov+  �����	�o'� 

;%��	%� 6��A" ���).  

Y ijk = µ + Ti + Bj + εijk  

*� �� M��  x�o0Y ijk  �o%D��  �*�o]>�� µ  ;%��	o%�  �po� Ti  �o@� 

��	ooT%2 Bj �oo@�  G�oo >)a	oo�0�  (-oo���� εijk �oo@� F	oo> ��oo�	� 

� ��)	>.    

FG	 � H!�(  

��
%� �����  

��A%� G���+ 0�I� *����� � ;%�|T< �H��� 0�I�  *o����� 

��  -%8�� -��� �� �	<�	T%2 ��F���DE *C	�2 ��	k  -��Ao0� 

��� ���� /)�� )0001/0P<p�) V 1 � M��B 2(a	�C	v� . 

�@� ������ *C	�2 ��F���DE �� M	N��� ���� ��� '��> ����  �o�

)Dann et al., 2007; Moallema et al., 2004; Poláková et 

al., 2010( .��A%� G���+ 0�I�  *o����� �  ;%o�|T<  �H�o�� 

*����� 0�I� S8 �� -��� A%� �� �	T%2 BP25  ;���o�%>  ��o> 

)0001/0P<.( �2^	> ���> G���+ 0�I� 	>  ��	��o'� ��  *oC	�2 

��F���DE ��  -%8�  S8�� -��� *> p���! � �e� ��   *o TB

����eoo)�+ � ��oo\
> G���oo+ 0�ooI� 	oo> �ooI�L *ooC	�2 

�ooo�F���DE �� uvooo' ;%�	ooo8 ��A��	oooB )Clark and 

Armentano, 1997; Voelker and Allen, 2003a�( ��%"� B 

��  /o0� pH  *\T�o) �� �  p��o�2 pH  *\T�o) )Voelker and 

Allen, 2003b(� -<	� uv' *�'	�� �� ��%B )Broderick et 

al., 2008(    ) G���o+ L�oI� ��oo�C� �� �o%%D2 �Teimouri 

Yansari et al., 2004; Nasrollahi et al., 2012 ��o]> ( 
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	> -��A0� �����j NDF ���%B ��A%� G���+ 0�I�  -<	o� 
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*C	�2 ���F���DE ��A%� NDF ��%B �� -��A0� � �>	� �  f�	o�� 
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 M��B1 - 7D� ���� _%��2 � �AB���%B � (c�+ ��	� %) ��	��, �	<  
Table 1. Ingredient and nutrient composition of experimental diets (% DM) 

Ingredient composition (%) 
Prepartum  Postpartum 

BP0g BP25 BP50 BP0 BP25 BP50 
  Corn silage 32.7 32.7 32.7  24.7 24.7 24.7 
  Alfalfa hay 12.3 12.3 12.3  23.7 23.7 23.7 
  Barley grain 39.2 29.4 19.6  38.6 28.95 19.3 
  Beet pulp 0 9.8 19.6  0 9.65 19.3 
  Soybean meal 6.5 6.5 6.5  7 7 7 
  Canola meal 2 2 2  1 1 1 
  Cottonseed meal 2 2 2  0.8 0.8 0.8 
  Corn gluten meal 0 0 0  0.8 0.8 0.8 
  Sodium bicarbonate 0 0 0  0.8 0.8 0.8 
  Calcium carbonate 0 0 0  0.8 0.8 0.8 
  Dicalcium phosphate 0 0 0  0.25 0.25 0.25 
  Salt 0 0 0  0.25 0.25 0.25 
  Mineral mix a 0.6 0.6 0.6  0.8 0.8 0.8 
  Vitamin mix b 0.6 0.6 0.6  0.5 0.5 0.5 
  Anionic mix c 4.1 4.1 4.1  0 0 0 
Chemical composition         
  NEL

d (Mcal/kg) 1.58 1.56 1.54  1.62 1.59 1.56 
  DM 47.77 48.91 48.48  54.49 54.14 54.36 
  CP 14.41 14.23 14.12  15.38 15.22 15.10 
  NDFom 36.42 37.95 39.69  33.21 35.49 36.88 
  ADFom 20.45 21.67 23.33  18.87 19.32 20.52 
  NFCe 39.71 37.52 35.47  41.38 39.24 37.16 
  Cad 1.28 1.34 1.4  0.82 0.88 0.94 
  Pd 0.35 0.32 0.3  0.39 0.36 0.34 
  DCADf -74 -77 -79  +260 +258 +255 
a Mineral mix: 120 mg/kg Co, 4000 mg/kg Cu, 150 mg/kg I, 800 mg/kg Fe, 10,000 mg/kg Mn, 80 mg/kg Se, and 
16,000 mg/kg Zn as guaranteed by the supplier. 
b Vitamin mix: 1,000,000 IU/kg vitamin A, 360,000 IU/kg vitamin D3, and 15000 IU/kg vitamin E as guaranteed by 
the supplier. 
c Anionic mix: 23% Ca, 5.5% Mg, 7.5% Cl and 5% S as guaranteed by the supplier. 
d Predicted using Cornell Net Carbohydrate and Protein System (CNCPS, v. 6.1, Cornell University, Ithaca, NY). 
e NFC calculated as 100 - (%NDF + %CP + %ether extract + %ash) (NRC, 2001). 
f DCAD= (Na + K)−(Cl + S) (NRC, 2001). 
g BP0: 100% barley; BP25: 75% barley; BP50: 50% barley. 
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Fig. 1. Daily pre and postpartum DMI for cows fed barley-based diet without beet pulp (BP0), 25% of barley grain in 
the control ration was replaced by beet pulp (BP25) and 50% of barley grain in the control ration was replaced by beet 

pulp (BP50). 
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 M��B2 - F���DE *C	�2 ��A��	B �%@	2 � �H��� �C	+ ����2 ���> ��� �0�I� �H��� �*����� 0�I� G���+ �> �B *��� 	> ��pH 

*\T�) M	N��� ���� ��%) �	<�	" �� ��  
Table 2. Effects of substituting barley grain with beet pulp on DMI, EI, BW, NEB and ruminal pH in transition dairy 

cows 

Item 
Treatments1    

BP0 BP25 BP50 SEM P-value2 
Prepartum       
 DMI, kg/d 12.49b 13.64a 13.56a  0.16 0.0001 
 DMI % of BW3 1.55c 1.81b 2.01a  0.03 0.0001 
 Change in DMI, % of BW3 -19.5 -5.22 -21.27  7.95 0.3 
 Energy intake, Mcal/kg 19.49b 21.27a 21.10a  0.25 0.0001 
 Ruminal pH 6.09 6.18 6.13  0.06 0.63 
Postpartum       
 DMI, kg/d 15.82b 17.22a 14.97c  0.23 0.0001 
 DMI, % of BW 2.38b 2.60a 2.31b  0.04 0.0001 
 Energy intake, Mcal/d 25.67b 27.55a 23.53c  0.38 0.0001 
 BW, kg 665.9 665.84 648.29  9.71 0.33 
 BW Change,4 % -10.04 -7.10 -9.38  1.41 0.3 
Back fat thickness 24.29 23.23 23.26  0.83 0.59 
NEB,5 Mcal/d -12.27 -10.56 -12.45  1.03 0.36 
Ruminal pH 5.77b 6.25a 6.02ab  0.11 0.05 
1Treatments: BP0 = barley-based diet without beet pulp, BP25 = 25% substitution of barley with beet pulp, BP50 = 
50% substitution of barley with beet pulp. 
2Means within a row that do not have a common superscript are significantly different. 
3Change in DMI expressed as percentage of BW from d 19 through d 1 before parturition 
4BW change was from d 1 to d 24 postpartum 
5Net energy balance: calculated based on NRC (2001). Postpartum NEB = (DMI × NEL diet) - [(0.08 × BW 0.75) + 
((0.0929 × %Fat + 0.0563 × %Protein + 0.0395 × %Lactose) × milk yield)]. 

 M��B3 - �F���DE *C	�2 ��A��	B �%@	2JK< /% >	F �> �B *��� 	> � M	N��� ���� �� �7D� ���� ��<	`  
Table 3. Effects of substituting barley grain with beet pulp on apparent nutrient digestibility in transition dairy cows 

Item 
Treatments1    

BP0 BP25 BP50 SEM P-value 
Prepartum       
 Dry Matter (%) 60.63 57.22 61.85  3.58 0.66 
 Organic Matter (%) 63.54 60.99 65.97  3.88 0.67 
 Crude Protein (%) 57.94 56.34 57.23  4.45 0.97 
 Neutral Detergent Fiber (%) 50.28 45.37 49.04  4.61 0.78 
 Acid Detergent Fiber (%) 44.72 40.23 43.55  5.53 0.86 
Postpartum       
 Dry Matter (%) 63.19 64.33 69.63  2.46 0.17 
 Organic Matter (%) 64.90 65.93 71.45  2.64 0.19 
 Crude Protein (%) 62.34 60.19 66.34  3.19 0.40 
 Neutral Detergent Fiber (%) 43.35 50.15 54.31  3.94 0.16 
 Acid Detergent Fiber (%) 34.13 45.74 47.22  4.76 0.12 
1Treatments: BP0 = barley-based diet without beet pulp, BP25 = 25% substitution of barley with beet pulp, BP50 = 
50% substitution of barley with beet pulp. 
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Table 4. Effects of substituting barley grain with beet pulp on feed intake pattern (% DM of each sieves) on 0 and 

24h post feeding in transition dairy cows 

Item 
Treatments1    

BP0 BP25 BP50 SEM P-value2 
Prepartum       
>19 mm (%)       
0 h post feeding 12.26 9.89 12.81  1.01 0.13 
24 h post feeding (ort) 9.42b 20.24a 13.45ab  2.14 0.05 
8 to 19 mm (%)       
0 h post feeding 24.30 21.22 22.25  1.35 0.26 
24 h post feeding (ort) 22.77 25.65 21.20  1.43 0.14 
1.18 to 8 mm (%)       
0 h post feeding 45.62 49.69 46.88  1.43 0.16 
24 h post feeding (ort) 50.38a 38.51b 47.67a  2.27 0.01 
<1.18 mm (%)       
0 h post feeding 17.55 18.96 17.55  0.81 0.39 
24 h post feeding (ort) 17.43 15.60 17.68  1.47 0.60 
Postpartum       
>19 mm (%)       
0 h post feeding 8.63 9.60 7.58  0.77 0.17 
24 h post feeding (ort) 14.30 14.37 15.25  3.43 0.97 
8 to 19 mm (%)       
0 h post feeding 22.87 22.85 21.95  0.86 0.69 
24 h post feeding (ort) 24.12 24.75 22.42  2.62 0.80 
1.18 to 8 mm (%)       
0 h post feeding 48.13 49.41 50.63  1.07 0.25 
24 h post feeding (ort) 45.16 44.03 45.43  4.30 0.97 
<1.18 mm (%)       
0 h post feeding 20.28 18.06 19.69  0.80 0.15 
24 h post feeding (ort) 16.88 17.19 17.94  1.60 0.88 
1Treatments: BP0 = barley-based diet without beet pulp, BP25 = 25% substitution of barley with beet pulp, BP50 = 
50% substitution of barley with beet pulp. 
2Means within a row that do not have a common superscript are significantly different. 
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Table 5. Effects of substitution barley grain with beet pulp on sorting activity3 in transition dairy cows 

Item 
Treatments1    

BP0 BP25 BP50 SEM P-value2 
Prepartum       
>19 mm (%) 102.74 90.32 94.88  4.07 0.13 
8 to 19 mm (%) 99.64 95.79 97.43  1.79 0.32 
1.18 to 8 mm (%) 97.9b 102.78a 101.15ab  1.26 0.05 
<1.18 mm (%) 98.00 101.78 101.25  1.45 0.17 
Postpartum       
>19 mm (%) 93.09 98.58 96.13  5.77 0.80 
8 to 19 mm (%) 99.14 100.13 100.75  1.48 0.74 
1.18 to 8 mm (%) 101.05 100.20 100.05  1.05 0.77 
<1.18 mm (%) 101.81 99.74 100.30  1.06 0.36 
1Treatments: BP0 = barley-based diet without beet pulp, BP25 = 25% substitution of barley with beet pulp, BP50 = 
50% substitution of barley with beet pulp. 
2Means within a row that do not have a common superscript are significantly different. 
3Values equal to 100% indicate no sorting, <100% indicate selective refusals (sorting against) and >100% indicate 
preferential consumption (sorting for). (Kahyani et al., 2013) 
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Abstract 

This study examined the effect of replacing dietary beet pulp with (BP) with barley in the diet of lactating cows on 
energy balance, feed intake, digestibility and feeding behavior during the transition period. 24 multi-parity Holstein 

cows, within 28 d relative to parturition up to day 24 of lactation were tested. Cows were assigned randomly to three 
dietary treatments containing before and after calving, respectively, were as follows: 1) Control (100% barley), 2) 75% 
barley +25% BP, and 3) 50% barley + 50% BP. During the pre and postpartum period, daily feed intake and energy 

intake was highest in 25% BP treatment (P < 0.0001). Dry matter intake as percentage of BW was highest in 50 and 
25% beet pulp (P < 0.0001) before and after calving, respectively. Apparent digestibility of nutrients were not 
significantly different between treatments before and after calving. In postpartum, ruminal pH was lowest in cows fed 
control diets (P > 0.05). Before calving, cows sorted in favor of large particles (>19.0 mm) (P < 0.05) and against of 
short particles (>1.18 mm) (P < 0.01) when fed diets without BP (Control). Our results indicate that replacing 25% 
barley with BP in diets of transition cows improved performance and rumen health. 

Keywords: Feed intake pattern, Beet pulp, Barley, Transition period, Digestibility  
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