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The aim of the present study was to evaluate the effect of supplementing close-up 

diets of Holstein dairy cows with rumen undegradable protein (RUP) on milk 

yield, calf birth weight and colostrum composition during the hot season. Eighty-

eight multiparous Holstein dairy cows were enrolled in the study 30 d before 

expected calving and assigned to 1 of 2 treatments groups: low crude protein 

(14.3% CP with 4.0% RUP based on DM) and high crude protein (17.1% CP with 

6.0% RUP based on DM). Diets were fed for ad libitum intake during the close-up 

and fresh period. After calving, all cows received the same diet from calving to 21 

days of milk. Milk production of all cows was recorded daily from the day of 

calving to 21 days after calving. The milk samples of each cow were collected 

twice a week to measure milk composition. The evaluation of body condition 

score (BCS) was performed at -30, -3, 0, and 21 d relative to calving. The 

production of milk and the amount of milk protein and lactose were greater and 

milk fat content was lower in cows fed high protein diet than cows fed low protein 

diet (P0.05). The BCS changes were not different between cows of two 

treatments in pre- and post-partum periods. According to the results, feeding a diet 

containing high RUP content to close-up cows during the hot season increases 

milk yield and decreases milk fat percentage in fresh cows. 
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(�
� �� ���) �5O�' �� ��1�0 D+�E G.#0
�>  ���	0  8+  131+  91+  

 �� ���) �5O�' �� ��1�0 D+�E �.F G.#0
�> ���	0(�
� 419+  649+  518-  

b$.@	+�8� D+�E G.#0
�> ���	02 (�
� �� ���)  196+  400+  421-  
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(�W��) ��.:� ��%�	' �� "	
/��� N�.@�  2/22  1/22  18  

(�W��) �J�.@� �.F ,���.<	+��  1/43  6/40  9/45  

(�W��)��0� ���I� 8/2  9/2  5/3  

(�W��) b.$
� 6/1  7/1  2/1  

(�W��) �`$J  5/0  5/0  4/0  

(�W��) b�1.%�  4/0  4/0  41/0  

(�W��) b��:  04/0  07/0  44/0  
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 ��
� "	6 
 �<��.')��� ��H8��  "
�P) _'��� �	P
 �<��O.0 G.+3 .(  
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�>  ���� G.#0
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(D� �+ ���40 ��W��) ���+ _.4L
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h9	�  �
�$� �� �025/3  )41/25 (97/60  )44/28 (63/63  80/0  

25/3  �075/3  )41/10 (39/24  )44/13(29/54  59/0  
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�$� �� �8��1>75/3  )41/6 (63/14  )44/3 (81/6  25/0  

(���	
.�) G.�.> �<��.' ��
� �.' �.@	0  94/182 ± 11498  42/172 ± 11649  55/0  

�<��.' ��
�  81/0 ± 25/3  76/0 ± 13/3  88/0  

(�
�) )��� ��H8�� ��
� "	6  21/0 ± 30/28  20/0 ± 13/27  69/0  
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�0���M yV�' G.���.� 
 �%.�.+ ��%.O� �	�@� - ��
� �� �8+	6�)��� ��H8��  D�' ��)1(  ��' ���� ����

G.���.� ��L�M )<
=> �� ._:� yV�' G��  �+ �+��+8/75 ���� �� �	+ �M�
) z:	8� ������ )%0 ��%<�72  �0

79] _:� (26 .[  

�.Ki0 �@�:	� �@	0 ��
 �+ �<��O.0 "
�P �� �3 ,�5.��0 
 �	F3 G.@
� ��
 
 �<)4(  �<��O.0 G.+ �0
�`0 ._:� ��' �����

�@�:	� ��
 ���<� �3 ,�5.��0 
 �	F3 ��
  ._'��� �	P
  



�7� ��58
� 9�	6� :(5�/�; ��<#� �� =��� �	>2�� �-)? ��  �(�� @�A� -�B� 5 �-5 � 	��C  �� 	�5	C� 	21
�); �� DE
 F�C  421 

  
 D$@1 .@ ;�,�	�� 5 �6�1�� A�6��3 "����_( ��, �`K	 �(����- ?)�- �	>2�� ��5� �� �2����  

  
 I5�=4 ���= �� ;�:(5�/ b
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 �� ;)	21
� �	�5	C -�B� "	<�3�( 5 �-5 5 	� 

,�`W  
������3 ��<��O.01  

2
SEM 

P-value 

b� G.#0
�>  ���� G.#0
�>  ��.P  

(���	
.�) �@�:	��@	0 ��
  31/39  80/40  63/1  80/0  

(���	
.�) "
� �	F3 ��
  92/5  29/5  65/0  80/0  

(�W��) �	F3 ,�5.��0          

�+�9  17/8  10/8  27/0  25/0  

G.#0
�>  4/13  3/13  22/0  55/0  

�	8�X  16/3  01/3  13/0  88/0  

1���= .�	� �5	� ;�:(5�/ Q3 5 �	)- �� R�(�( �5	� 14 5 17 �P��  F	K ;�:(5�/�����.  

2. ;�,�	�� �����	2�� �	^K	�.  
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 I5�=5 ���= �� ;�:(5�/ b
2c� d�^� �7� .?)�- �	>2�� F�C DE
 �� ;)	21
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������3 ��<��O.01  

2
SEM 

P-value 

b� G.#0
�> ���� G.#0
�> ��.P  ����  ���� �� ��.P  

(�
� �� ���	
.�) �.'  4/37  10/40  90/0  05/0  01/0<  01/0<  

 �+�9 Q�:��+ ��' |./I0 �.'4 �W��  52/36  25/37  90/0  58/0  01/0< 44/0  

(�W��) �+�9  86/3  54/3  05/0  01/0<  01/0< 61/0  

(�
� �� ���	
.�) �+�9  43/1  41/1  04/0  67/0  01/0< 92/0  

(�W��) G.#0
�>  09/3  17/3  04/0  19/0  01/0< 55/0  

 G.#0
�>(�
� �� ���	
.�)  15/1  26/1  03/0  01/0  01/0< 05/0  

(�W��) �	8�X  71/4  73/4  02/0  75/0  71/0  95/0  

(�
� �� ���	
.�) �	8�X  76/1  90/1  04/0  04/0  01/0< 01/0  

��
� �
p
�8.��
.�) �.' �� (�
� �� ���  66/13  75/13  20/0  75/0  01/0< 97/0  

���+ _.4L
 ��.8��  21/0 -  27/0 -  03/0  20/0  - -  
1���= .�	� �5	� ;�:(5�/ Q3 5 �	)- �� (�(�R 5	�� 14 5 17 �P�� :(5�/�;  F	K�����.  

2. ;�,�	�� �����	2�� �	^K	�.  
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