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DBN �� 	
�� !��� 8��<( �) .�� DBN 
�� %�Q(	��� � A	B� �����  ����  ���)-BR� �� L�(�( %� ��#90 �8  2 �U��(  V	
W�

� .���)�� ����:� XY  V	
W� �� %�Q( �� ��)-BR�Z
�W� ��#  D��) %� ���) 	
��70 �75 �80  85  %�  �� ����:� �U��

 L�(�(30 �25 �20  15  .�	� V	
W� �U����	� 	
�� ��) 30  60 .���) ��� !��� 	
�� �� X5 �� 4��� ���&=  	
�� ��	�

��) �� ���@��� �� !	��? ��M	( ��� �� !�����# ��@U 30  60 �� X5 �� 	
�� !���  8��<()� .]����#	�����# ^	
;� �� �_? 

���� �`�a ��R��a ���a 8�b(�5 ��a  ���c ��a �� ����:� !��� 	
�� �� DBN �
�>? %�  L�(�(81/6 �68/9 �46/11 �69/21 
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��� ,�  

�	B"� l��	a ��� �� !���� � � �� ]I �� ��"�  ����� 

]���M	( ���� -������ � %� D�M�  9K��� �� !���� 8�.�� ���N

`�a  %"��`�a ��M	( %.	
� ��	� ���� ��� �.�� -R�� 

) �!��� "#  ��	N���1386.(  �� �g���) 8��c���@��� 

%��Q� �� ����:� ]m	O;� ������ ���� 8���( l��	a ��� 

 �������n _���>� ��&5�� ���)�� )Hashemi and 

Razzaghzadeh, 2007.(   ������ ����:� �� ���@���

 !? ���. ]m	O;� ��� l��	a �� ��W� !�	�� %��� ���	(

 �� ����	
> �����	M?��#  �g�;� -R�� �)�� �h	� P��

)Pirmohammadi et al., 2006.(   

� � �� ]m	O;� ������ %� �� !���� ��M	( ���	) �� 

�
�>? )Cucurbita pepo (���)�� %� �� %��� !? -Q> %�Q( 

D�>? ���@��� ����	) ��� �	�� !? ��	� ���@��� ���N �"�-

����  �� %�W�� ���	) .����:� �� !�	�� %� ^	O;� 

���. �<� �� o">��? %����# �� ����:� D��N �Q>	( )95 

�U�� �	�� ���( D��) �-�	5 EW� ���)	� ��#�B�. 

�
a��  ��#�&� `c	��( (�N�� ������ )Hashemi and 

Razzaghzadeh, 2007.(   

�"R� ��  �
�>? �� ���Q> ��M	(1  ^�� ��2005 �3/20 

 ���? ���N pQ� %� -�� ��) ��� 8�"W( 8( !	�
��5/12 

�	� 8( !	�
��^� %B(� 8�c !��� 8�� �� .-�� �  �� ���Q>

 ��M	( ���:� ��7/5   -�� ���� q�O�a� �	a %� 8( !	�
��

��M	( ���:�  P�� !���� ��652 �� 8( ^�� �� .�)��2012 

 ���Q> ��M	( ���:�6/24  ���:� %� �) ��?�� 8( !	�
��

 ����? �� ��M	(1/16  8��(m�� 8�c %� -�� ��	� 8( !	�
��

) -�� %�)�� �� !�Q> �� ��M	( ���:�0/7  ��  (8( !	�
��

 ��M	( ���:� P�� !����965 %� �	g��"# .�) ��� 8�"W( 8( 

�� ��#��� ^�� �� �	)2012  �� %R��:� ��2005  ���:�

) -�� %�.�� E��P.� �� ��M	(FAOSTAT Data, 2014 .(�� 

�*�?�� %� ����:� �� ����� -�	K� ��m�� ���)�� �&M �� 

]�� �#�(	� ��c� `Y�����  ��) !� �� ����Q�� !? %� 

]�	U �<�BK  %� ]�� ��m	K ���R� D �� -����� � 

	
�� !��� �����	( )�� L���� ���� ����Q�� 8��c 

�����:� �)��.  

                                                 
1 Pumpkin, squash and gourds 

�� ������? %� %� �	r�� ����� !� �� 	
�� !���   ���5

!��� L����8��( ^	��. ���� 	
�� !��� ����:� �� 

�
�>? ��*��  %� ����� sW�� ��)	
�� !��� ����:� �� 

%� ���"# ��� ����� AI�  ��� 8���Q� 4� ���� j@e 

-�@�� !? ���)�� )Hashemi and Razzaghzadeh, 

2007.( 8��t"# �� ���P���> J	g� Z
�W� ����:� �� 

�
�>? ��) 	
�� )J	g� 0� 20� 40  60 �U��  (�� EW� 

%.	
��� ���>� %M��	���# �� �����5 ��#��� �) %� 

E��P.� !� %���� �� 8�� %M��	��# ]�@( ��<����� 

-)���   %� �) sW��EW� %.	
��� ���> �� ��!�	( �� 

��	
�� ��	� ����:� �� �( fg� 60 �U�� !�� 8�)�� 

]��h� �@�� �� �� 
"� ���5 %M��	���# �� 8�P���> ��� 

)Razzaghzadeh et al., 2007(.  

7�# �� ��*�� 8��  9�:;(8��<( 4��� ���&= ����:� �� 

�
�>?  ����� !� �� 	
�� !��� !? �� ���@��� �� ��� �

A	B� ����  ��� ���)�� �( �� ]�	U ^	Oe i���� -Bu� 

!� �� ���@��� %��Q� ��  �� ��W�����:� ������  

]m	O;� ���. !?�# p#��. 	)�.  

  

�	�� � ����7  

,9�49 � ��	������������ ,9�49�7  

!����Q) �� E����? 8�� �� ���� ��	� �
�>? ��  �� ��N

%��� ����� .�) %�Q( !������ !�����N��  ��> �	�� �� �#-

������ !? E����? ��*�� -Q>��#  �( �) `�a �	# ��<�

���� B���( 8��<(]� .���� ���N ���@��� ��	� ����"�)  

 %�Q( -Q>��	
�� ��	�%� %��P� �� �
�>? �� %��� � 

�  ��> �P��� � ]�	U�-�	5 D��) !? ����: %���  -)	�-

.�) ���@��� !��� 	
�� -Q> ��) ��a  P�� ��#  D�M� %�

 !�� !��� 	
�� ��
�>? �� ����:� -�	K� !�P�� !�	� m��

���P.� �� ���@���!� �� �# E����? 8�� �� �&M ��	B� ��&5

 ���� �U�� p�r�( -Q>`�a  �	BQ�  ��	
�� ��	�

K	
W� �� !? -�@��� D��)  ���  ���� A	B� ����� ���

%�  ����:� �� L�(�(90 � 8  2  �U���) ���@���.  ����:�

��  ]�� %�5  �� `�a ���� ���:� E��P.� �	r�� %� ��

��� _�R5 v�a ������ �N�� %��P� ��.  �� �� ����:� XY�
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W�-BR�Z
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%M	M Da�� X�> �� ���#8
�(� �
5  %� ^	K75  �gN 16 

��������  ���� �� �#	
�� .���) 	
��25-21  %>��

�����.���) ����Q�� ����   

 ��m !��� !�) ��Y� �� X5 ���#��"�( �� ���� �#� %�	"�-

���#  8��<( ����pH  `�a ���� �U�� ��) %�.��  

��.�� -�.�d ������	�? !x���� 8��<( ���� P�� ��W�1  

 �� ���. _�c ��#����20 - ����� %>�� ����N ���-.�� .

��� ��M	( !	��?  ����"�) L���( 8��<( ���� %�	"� �� ��#

  `�a �	#? �� ��) _��� `M�1 �
������  ���@���.�)  

����� :���� 
���4�;  

�U�� ���� �`�a ���R��a ���� ��M? 8�b(�5 ���c ���a 

���	�� ���a �M	
�2 )NDF(� ���	�� �M	
� !�� �"#PM	
�3 

)ADF ( ���:� 8����M4 )ADL (%�	"� �#A��� �� 4� ��#

��������� ���������� ) �)AOAC, 1990; Vansoest et al., 

1991( .���� 8��<( �U�� ���� `�a ��) 	
�� ��	� �� 

!? �� ���� oc60 ���@��� �). ]����#	�����# ��B�.��= 

 %M��<� �� ���@��� ��NFC=100-(NDF+CP+EE+ASH) 

) �) %B��;�NRC, 2001.(  

pH ��	
�� ��	� %
U�.I� X5 �� ��� !��� _�� ��#	
�� �� 

���@��� �� pH ��� ���� )^��Meter manual JENWAY, 

350� -a�� �	�� X�
��� (���������� �) )Faitfull, 

2002( .-�.�d ��.�� %�	"��# P�� �� ���@��� �� 4� JIU� 

��) Moharrey (2007)  %B��;� D��B( %� �
����� !m� 

�).  

������ -Q> ��	
�� ��	� ���O� �� l���	�? ���:� ����

 4� �� ���@���Kozloski et al. (2006) �) %�Q(.  XY�

���:� �	>	� l���	�? �� %�	"��� �# ���@��� �� 4� D�. 

-���
�	Y�# ���������� )� Broderick and Kang, 1980)(.  

]����#	��� ���:� 4� �� ���@��� �� _? �� ^	
;� ��#

y�������� �*��) �) ����Deraize, 1961(. ���������� 

��#���� _�c ���. �� ���@��� ������ �.���	(������� 

)GC- PU 4410- Philips �-a�� �	�� !�"M? (��*��  �)

                                                 
1
  Buffering capacity  

2 Neutral detergent fibre  
3
  Acid detergent fibre 

4  Acid detergent lignin 

)Ottenstein and Bartley, 1971( .-Q> 8��<( V�:� y�
.5 

%� !�	�� �Oa�) ���� ������� ��	
�� ��	� -�@�� �� 

 %M��<�1 `�
� %M��<� %�6 �� �������	) ���@��� �) 

)Balabanli et al., 2010; Simsek et al., 2011(:  

 %M��<�1  

 220 + �2 × %DM − 15� − 40 × p  V�:�= y�
.  

  

��{���# ��	
��  L���( ����"�) A	B� ����  ��� 

���� ��	� ���@��� �� E����? �� ^�> 2 .-�� ��) %|���  

��' ��.�� �����  

���� ��*�� 8�� �E����? %����) %B" ) ��	� ����� DBN �� 

l��	a�#� fBU �� %� A�� ��@�	� �� ��{� !���Q�  PQ*� 

%� m	�R�. %� �� ���>�� �� %��5 %.	
�  �����R��  9��g� 

���� ����Q�� )NRC, 2007 (%�&'( ������) o">��? �) .

XY� o��� %B" ) �� ��Qc %�m %c��5 ^�:�� �	B� ���� �) 

 �( !��� f�:
( �� }���) �����	#  ���� 39 %>�� 

��������� ����Q�� �). !	��? ��M	( ��� �� � %
e��  �� 

���@��� �� y�����# %��)�� ��*�� �) )Menke and 

Steingass, 1988( .%
e�� ^� `����� ��"W( %B" )�� �� 

!�����# !	����	 �� �M�	�� �� !�����# 0� 2� 4� 6� 8� 

12� 24� 48� 72� 96� 120  144 -��� X5 �� 

!	����	 �� %M��<� �� ���@��� ��  2 ) �) %B��;�France et 

al., 2000(:   

 %M��<�2  

Y = b �1 − e��������   
 �~	. %M��<� ��Y!��� �� ���M	( ��� p*e = t )ml �(b =

D�R���5 ��M	( ��� )ml(� c =-��� ��"W(  ��M	( ��� )h-1(� 

t !	����	 �� !��� =)h(  l =!��� ��a�( )h( ���)��. �� 

%
e�� ��� !	��? ��M	( ��� 24 %���� %� �	r�� ����� 

-�
��N p�#  4��� �x������� l��	a ��*��  �))Menke 

and Steingass, 1988(.   

                                                 
5 Fleig point 
6 Kilic 
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 ^�>1 - �#��"�(� E����? �� ���@��� ��	�  
Table1. Treatments used in the experiment  

Treatments PBP% MS% Ensiling time 
1 70 30 Without 
2 75 25 Without 
3 80 20 Without 
4 85 15 Without 
5 70 30 After 30 d 
6 75 25 After 30 d 
7 80 20 After 30 d 
8 85 15 After 30 d 
9 70 30 After 60 d 
10 75 25 After 60 d 
11 80 20 After 60 d 
12 85 15 After 60 d 

PBP: Pumpkin by-product, MS: Supplement mixture 

  

 ^�>2 - ��{� ���@��� ��	� ���� A	B�  ��� ����"�) L���(  ��	
�� ��#E����? ��  

Table 2. Ensilage characteristics and chemical composition of wheat straw and wheat bran used in the experiment 

 pH BC WSC DM OM ASH CP NDF ADF ADL EE 

Wheat bran  6.6 1.5 6.26 89.36 94.29 5.71 17.62 42.10 12.69 2.60 4.77 

Wheat straw 6.17 1.53 1.17 92.16 90.56 9.44 4.51 69.66 47.44 7.94 1.73 

BC: buffering capacity (meq.l-1), WSC: water soluble carbohydrates (% of DM), DM: dry matter (%), OM: 
organic matter (% of DM), CP: crud protein (% of DM), NDF: neutral detergent fiber (% of DM), ADF: acid 
detergent fiber (% of DM), ADL: acid detergent lignin (% of DM), EE: ether extract (% of DM). 

  

<=7 >����? ����� 
�?	� � ��7�@ ���� AB)   

 p�# -�
��N��#�d1 )AIVDMD ( �<N� ���� `�a2 

)TIVDMD (A��� ��  4�)1991(Vansoest et al.  

%B��;� �).  8��t"# ��?���x��� D��N pR�M	����3 )ME( 

 p�# -�
��N ���� �M?4 )OMD (�� ���@��� �� %M��<� 

)1979(Menke et al.  %B��;� .�) ���:� ��#���� _�c 

��(	� ��*�� )SCFA (�� ���@��� �� 4� )2005(Makkar   

8�"W( ��� �) .L��n `� @(5 )PF ()���:� ���� �M? 

���5�� ��) �<N� )�� LRe �
����� (%� p*e ��� ��M	( 

��) )�� LRe �
�����M (�� ^	K 24 -��� !	����	 �� (�� 

A��� 4� )1997(Blummel et al.  9��g�   ]m��<�3� 

4  5 8��<( ���).   

                                                 
1  Apparent in vitro dry matter digestibility 
2
  True in vitro dry matter digestibility 

3
  Metabolizable energy 

4
  Organic matter digestibility 

5
  Partitioning factor 

 %M��<�3  

ME � ��
�� �! = 2.20 + 0.136 GP + 0.057 CP +

0.0029 CP*   
%M��<� 4  

OMD = 14.88 + 0.889 GP + 0.45 CP +
0.0651 CA   

 %M��<�5 

SCFA = 0.0222 GP − 0.00425   
�� ~	. ]m��<�:  

GP :p*e ��� ���M	( f�;O( ��) ���� 24  -���(ml/ 

200 mg of DM)� CP :8�b(�5 �U�� `�a ���� �� ��a  

CA: �U�� ��R��a �� `�a ���� �� ��a.�)��  

,�CD� �����   

�����# %� ]�	U E����? D��	���. 3  ×4 �� LM�N J�K 

HI��� �.��O( )�� 4 ��� ((  %�R� �� ���@��� ����� ���P.�

)SAS (2004 %WR� 1/9 %�P*( ���) .%R��:� 8�������# �� 

�� ���@��� !	��? ��c %������ 8 ���  ^�"�e� �� ��ga 
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^� �	� 05/0 ��*�� �) . %� ���@��� ��	� J�K ����? ^��

 ]�	U�� ����)��:  

%M��<� 6   

 Xijk =  μ + Ai  + Bj  +  6789  +  :89;  
%M��<� 8�� ��:  

 μ: ���� 8������ ��#A ��#��"�( �� �� ����:� :B �!��� :

AB �� ����:� D��:�� �h� :��  �!���e<=> ������? ��ga :

���)��.  

  

  

E��!9 � FG�  


�����	 ��7�@ 
����� �	��  

 ^�>3 B���(]� �� DBN �
�>? �� ����:� ����"�)  	
��

�� !��� �� !����	�&� ^�> %� %>	( �� .�#�� ����:� pH 

 -�.�d ��.�� �� ����:� �� �
�>? %� L�(�( 98/4  

81/6 �
�����!m� �� ���M  �U��  ����`�a �

���c  ��a ��R��a �_? �� ^	
;� ]����#	���  ��a

�	>	� �� !? %�  L�(�(68/9 �81/6 �46/11  87/5  �U��

 `�a �����	�.  

 ^�>3 - B���(]� !��� 	
�� �� DBN �
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Table 3. Chemical composition of pumpkin by-product (PBP) before ensiling 

 pH BC WSC DM OM ASH CP NDF ADF ADL EE NFC 

Pumpkin  by-product 
 

4.98 4.08 6.81 9.68 88.54 11.46 21.69 43.90 39.11 5.29 5.87 17.08 

BC: buffering capacity (meq.l-1), WSC: water soluble carbohydrates (% of DM), DM: dry matter (%), OM: 
organic matter (% of DM), CP: crud protein (% of DM), NDF: neutral detergent fiber (% of DM), ADF: acid 
detergent fiber (% of DM), ADL: acid detergent lignin (% of DM), EE: ether extract (% of DM) and NFC=Non-
fiber carbohydrate (% of DM). 
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Razzaghzadeh (2007) ���� �U�� �� ����:� `�a 
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1  Water soluble carbohydrate 
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Table 4. Quantitative and qualitative characterictics of silages 

 pH BC WSC Ammonia Fleig point 
PBP (%) 
 

      
70 4.78a 5.37d 1.56d 39.54 82.28a 

75 4.75a 6.65c 1.72c 35.93 75.99 b 

80 4.66b 8.01b 1.87b 32.01 72.70c 

85 4.53c 9.53a 2.12a 26.20 71.73bc 
SEM 0.024 0.084 0.022 0.795 0.967 

Ensiling time (day)       
0 - - - - - 
30 4.68 7.35 1.84 32.17 75.69 

60 4.67 7.43 1.80 34.71 75.65 

SEM 0.017 0.059 0.015 0.562 0.838 
Comparison of 
orthogonal of PBP 

      

Linear <.0001 <.0001 <.0001 <.0001 <.0001 

Quadratic 0.0584 0.1558 0.0619 0.1791 0.0053 
P-value 
 

      
PBP <.0001 <.0001 <.0001 <.0001 <.0001 

Ensiling time 0.8071 0.3437 0.0970 0.0046 0.9704 
PBP×time 0.9091 0.3307 0.3314 0.0014 0.8704 

Treatments*  

 
      
5 4.77a 5.25d 1.56e 35.57bc 83.06a 

6 4.76ab 6.54c 1.74cd 33.68cd 76.14b 

7 4.65b 8.03b 1.92b 33.08cd 72.65b 

8 4.55c 9.48a 2.13a 26.07e 71.40b 

9 4.78a 5.51d 1.56e 43.21a 81.50a 

10 4.74ab 6.76c 1.17d 38.17b 75.84b 

11 4.66b 8.00b 1.81c 30.95d 72.06b 

12 4.52c 9.59a 2.11a 26.32e 73.22b 

SEM 0.034 0.119 0.031 1.124 1.676 
P-value <.0001 <.0001 <.0001 <.0001 0.0001 

BC (meq.l-1), WSC (% of DM), ammonia (mM). SEM: Standard error of means within the same column with 
differing superscript letters are different (p<0.05). 
* 5) is treatment with 70% PBP and 30% MS after 30 days ensiling, 6) is treatment with 75% PBP and 25% MS after 
30 days ensiling, 7) is treatment with 80% PBP and 20% MS after 30 days ensiling, 8) is treatment with 85% PBP 
and 15% MS after 30 days ensiling, 9) is treatment with 70% PBP and 30% MS after 60 days ensiling, 10) is 
treatment with 75% PBP and 25% MS after 60 days ensiling, 11) is treatment with 80% PBP and 20% MS after 60 
days ensiling, 12) is treatment with 85% PBP and 15% MS after 60 days ensiling. 
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Table 5. VFAs concentration in silages 

  Acetic 
acid 

Propionate + 
Isobutyrate 

Butyric 
acid 

Isovaleric 
acid 

Valeric 
acid 

PBP (%) 
 

      

70 0.285a 0.0135a 0.0000 -*  - 
75 0.263a 0.0147a 0.0000 - - 
80 0.213b 0.0111b 0.0000 - - 
85 0.181c 0.0141a 0.0009 - - 

SEM 0.008 0.0004 0.0003 - - 
Ensiling time (day)       

0 - - - - - 
30 0.224b 0.01318 0.00000 - - 
60 0.247a 0.01356 0.00451 - - 

SEM 0.0058 0.0003 0.0002   
Comparison of 
orthogonal of PBP 

  
 

 
 

 
 

  

Linear <.0001 0.3328 0.1020 - - 

Quadratic 0.5462 0.0783 0.2061 - - 
P-value 
 

      
PBP <.0001 0.0020 0.2091 - - 

Ensiling time 0.0252 0.4148 0.2061 - - 
PBP×time 0.5648 0.6869 0.2091 - - 

Treatments*  

 
      
5 0.266ab 0.0136 a 0.0000b - - 
6 0.254bc 0.0141a 0.0000b - - 
7 0.210d 0.0112 b 0.0000b - - 
8 0.166e 0.0137a 0.0000b - - 
9 0.304a 0.0134a 0.0000b - - 
10 0.272ab 0.0152a 0.0000b - - 
11 0.216cd 0.0110b 0.0000b - - 
12 0.196de 0.0144a 0.0018a - - 

SEM 0.011 0.0006 0.000 - - 
P-value 0.0005 0.012 0.195 - - 

Units are based on percentage of DM. *was not observed in the silages. SEM: Standard error of means within the 
same column with differing superscript letters are different (P<0.05).  
* 5) is treatment with 70% PBP and 30% MS after 30 days ensiling, 6) is treatment with 75% PBP and 25% MS after 
30 days ensiling, 7) is treatment with 80% PBP and 20% MS after 30 days ensiling, 8) is treatment with 85% PBP 
and 15% MS after 30 days ensiling, 9) is treatment with 70% PBP and 30% MS after 60 days ensiling, 10) is 
treatment with 75% PBP and 25% MS after 60 days ensiling, 11) is treatment with 80% PBP and 20% MS after 60 
days ensiling, 12) is treatment with 85% PBP and 15% MS after 60 days ensiling.  
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Table 6. Chemical composition of silages 

  DM OM Ash CP NDF ADF ADL EE NFC 
PBP (%) 
 

          

70 33.97a 90.31a 9.68b 12.66d 63.37a 45.54a 6.98ab 4.47c 9.79c 

75 30.24b 89.96b 10.04a 13.43c 61.56b 45.50a 7.04a 4.50c 10.45b 
80 25.70c 89.88b 10.12a 13.72b 60.79c 44.93a 6.80bc 4.69b 10.66b 
85 23.59d 89.82b 10.17a 14.12a 59.03d 44.18b 6.72c 5.36a 11.31a 

SEM 0.187 0.082 0.082 0.064 0.239 0.205 0.063 0.045 0.223 
Ensiling time 
(day) 

          
0 27.36a 89.91 10.09 14.17a 59.39 42.39b 6.77b 3.00b 13.33a 

30 29.07b 90.05 9.94 13.09b 62.17 46.45a 6.92ab 5.62a 9.17b 

60 28.69b 90.02 9.98 13.19b 62.01 46.27a 6.98a 5.64a 9.16b 

SEM 0.163 0.072 0.072 0.055 0.207 0.177 0.054 0.039 0.193 
Comparison of 
orthogonal of 
PBP 

          

Linear <.0001 0.0002 0.0002 <.0001 <.0001 <.0001 0.0009 <.0001 <.0001 

Quadratic 0.0001 0.0770 0.0770 0.0064 0.9177 0.0937 0.2776 <.0001 0.9779 
P-value 
 

          
PBP <.0001 0.0008 0.0008 <.0001 <.0001 <.0001 0.0030 <.0001 0.0004 

Ensiling 
time 

<.0001 0.3246 0.3246 <.0001 <.0001 <.0001 0.0239 <.0001 <.0001 

PBP×time 0.3587 0.9896 0.9896 0.0019 0.3945 0.6270 0.2769 0.0008 0.3197 
Treatments*  

 
          
1 33.05b 90.17abc 9.83abc 13.70d 61.67b 43.22d 6.93abcd 2.66e 12.12b 

2 29.68d 89.92bc 10.07ab 14.10bc 59.51cd 42.68de 6.88abcd 2.84e 13.46a 

3 24.61f 89.81c 10.18a 14.24b 58.52de 42.04e 6.66cd 3.14d 13.90a 

4 22.10h 89.73c 10.27a 14.66a 57.83e 41.62e 6.59d 3.38c 13.84a 
5 34.62a 90.45a 9.54c 12.07f 64.43a 46.99a 7.11a 5.36b 8.58d 

6 30.77c 89.99bc 10.00ab 13.18e 62.53b 46.86a 7.15a 5.26b 9.00d 

7 26.32e 89.92bc 10.08ab 13.30e 61.89b 46.62ab 6.75bcd 5.41b 9.30cd 

8 24.59f 89.86bc 10.13ab 13.80cd 59.83c 45.33c 6.66cd 6.45a 9.77cd 

9 34.24a 90.31ab 9.68bc 12.22f 64.01a 46.42abc 6.90abcd 5.38b 8.69d 

10 30.27c 89.96bc 10.03ab 13.01e 62.63b 46.96a 7.10a 5.42b 8.89d 

11 26.18e 89.91bc 10.09ab 13.63d 61.97b 46.13abc 7.00abc 5.51b 8.78d 

12 24.08f 89.89bc 10.11ab 13.89cd 59.43cd 45.59cd 6.93abcd 6.24a 10.31c 

SEM 0.320 0.140 0.140 0.111 0.414 0.355 0.108 0.079 0.386 
P-value <.0001 0.0383 0.0383 <.0001 <.0001 <.0001 0.0064 <.0001 <.0001 

DM (%), OM: organic matter, ASH, CP (crud protein), NDF (neutral detergent fiber), ADF (Acid detergent fiber), 
ADL (lignin) and NFC=Non-fiber carbohydrate are based on % of DM. SEM: Standard error of means within the 
same column with differing superscript letters are different (P<0.05). 
*1) is treatment with 70% PBP and 30% MS before ensiling, 2) is treatment with 75% PBP and 25% MS before 
ensiling, 3) is treatment with 80% PBP and 20% MS before ensiling, 4) is treatment with 85% PBP and 15% MS 
before ensiling, 5) is treatment with 70% PBP and 30% MS after 30 days ensiling, 6) is treatment with 75% PBP and 
25% MS after 30 days ensiling, 7) is treatment with 80% PBP and 20% MS after 30 days ensiling, 8) is treatment 
with 85% PBP and 15% MS after 30 days ensiling, 9) is treatment with 70% PBP and 30% MS after 60 days 
ensiling, 10) is treatment with 75% PBP and 25% MS after 60 days ensiling, 11) is treatment with 80% PBP and % 
MS after 60 days ensiling, 12) is treatment with 85% PBP and 15% MS after 60 days ensiling.  
  

  

  

 
  

  

  

  



 !��R��(/�� ���")/���Qc ^�� ���� ]���M	( ]�:�:;(1394 )55 -39                 (                                                                 49  

 

 

^�> 7 - !	��? ��M	( ��� 144 %���� )%� ���� `� ��� ���� �M? ( %*����.��# ��?�� ��)  
Table 7. Gas production test during 144 hours incubation (/1 g OM) and estimated parameters 

  b c L GP144 
PBP (%) 
 

     
70 351.93 0.049b 1.29 338.86 
75 340.00 0.048b 1.10 349.93 
80 345.10 0.053b 1.08 340.38 
85 351.03 0.060a 0.96 345.31 

SEM 13.75 0.001 0.112 13.44 
Ensiling time (day)      

0 - - - - 
30 350.56 0.051 1.15 344.70 
60 343.46 0.054 1.06 342.54 

SEM 9.75 0.001 0.079 7.38 
Comparison of 
orthogonal of PBP 

  
 

 
 

 
 

 
 

Linear 0.9698 0.0009 0.0794 0.8390 

Quadratic 0.5345 0.0327 0.7828 0.7762 
P-value 
 

     
PBP 0.9176 0.0033 0.2965 0.8718 

Ensiling time 0.6169 0.0912 0.4714 0.8416 
PBP×time 0.9623 0.4725 0.6507 0.4304 

Treatments*  

 
     
1 - - - - 
2 - - - - 
3 - - - - 
4 - - - - 
5 351.60 0.047c 1.33 350.72 
6 340.35 0.046c 1.26 338.02 
7 351.20 0.050bc 1.09 347.50 
8 359.10 0.061a 0.91 342.55 
9 352.25 0.051bc 1.24 327.00 
10 339.65 0.050bc 1.06 361.84 
11 339.00 0.056ab 1.00 333.26 
12 342.95 0.060a 0.91 348.07 

SEM 19.44 0.002 0.158 14.77 
P-value 0.9897 0.0132 0.5236 0.7801 

b (ml), c (/h), L (h), SEM: Standard error of means, means within the same column with differing superscript letters 
are different (P<0.05). 
*1) is treatment with 70% PBP and 30% MS before ensiling, 2) is treatment with 75% PBP and 25% MS before 
ensiling, 3) is treatment with 80% PBP and 20% MS before ensiling, 4) is treatment with 85% PBP and 15% MS 
before ensiling, 5) is treatment with 70% PBP and 30% MS after 30 days ensiling, 6) is treatment with 75% PBP and 
25% MS after 30 days ensiling, 7) is treatment with 80% PBP and 20% MS after 30 days ensiling, 8) is treatment 
with 85% PBP and 15% MS after 30 days ensiling, 9) is treatment with 70% PBP and 30% MS after 60 days 
ensiling, 10) is treatment with 75% PBP and 25% MS after 60 days ensiling, 11) is treatment with 80% PBP and 
20% MS after 60 days ensiling, 12) is treatment with 85% PBP and 15% MS after 60 days ensiling. 
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et al., 1998(.  
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Table 8. Gas production test during 24 hours incubation (/1 g OM) and estimated parameters 

  AIVDMD TIVDMD SCFA OMD ME PF GP24 

PBP (%) 
 

        
70 52.41 63.04b 0.77c 52.37 8.15d 3.74 87.58c 

75 52.27 64.90b 0.79b 53.58 8.36c 3.60 90.41b 

80 52.85 68.87a 0.81b 54.50 8.54b 3.70 92.33b 

85 52.96 70.03a 0.85a 56.26 8.84a 3.62 97.00a 

SEM 1.04 0.908 0.007 0.102 0.043 0.077 0.632 
Ensiling time (day)         

0 56.01a 66.36 0.853a 56.11 8.81a 3.43b 96.75a 

30 51.44b 65.95 0.779c 52.78 8.23c 3.82a 88.25c 

60 50.11b 67.82 0.779b 53.65 8.38b 3.75a 90.50b 

SEM 0.907 0.786 0.006 0.089 0.037 0.067 0.547 
Comparison of 
orthogonal of PBP 

        
Linear 0.5004 <.0001 <.0001 - <.0001 0.4797 <.0001 

Quadratic 0.8478 0.7118 0.3893 - 0.3296 0.7205 0.1725 
P-value 
 

        
PBP 0.8938 0.0004 <.0001 <.0001 <.0001 0.5567 <.0001 

Ensiling time 0.0012 0.2482 <.0001 <.0001 <.0001 0.0034 <.0001 
PBP×time 0.4761 0.2234 0.3886 0.0019 0.4900 0.1344 0.2088 

Treatments*  

 
        

1 54.63ab 60.24d 0.804cde 54.04e 8.47e 3.30c 91.00ecd 

2 54.47ab 63.70cd 0.857ab 55.92c 8.73bcd 3.27c 97.00b 

3 57.80a 71.41a 0.866ab 56.77b 8.93ab 3.64bc 98.00ab 

4 57.90a 70.10ab 0.884a 57.69a 9.09a 3.50bc 100.00a 

5 52.30ab 63.80cd 0.748f 51.09h 7.92g 4.17a 84.75f 

6 53.09ab 63.90cd 0.761ef 52.14fg 8.15fg 3.71bc 86.25f 

7 50.44b 66.80abc 0.772def 52.53fg 8.19f 3.73abc 87.50ef 

8 49.92b 69.30ab 0.835bc 55.35d 8.68cde 3.67bc 94.50bc 

9 49.87b 65.10bcd 0.768def 51.97g 8.06fg 3.74abc 87.00f 

10 48.82b 67.10abc 0.777def 52.69f 8.22f 3.81ab 88.00def 

11 50.29b 68.40abc 0.808cd 54.21e 8.49de 3.74abc 91.50cd 

12 51.48b 70.70a 0.843abc 55.75cd 8.75bc 3.70bc 95.50b 

SEM 1.81 1.57 0.013 0.178 0.075 0.135 1.094 
P-value 0.0420 0.0062 <.0001 <.0001 <.0001 0.0342 <.0001 

AIVDMD and TIVDMD (g/kg OM), SCFA (mM), OMD (% of DM), ME (MJ/kg DM), PF (mg/ml), G24 (ml). 
SEM: Standard error of means. 
Means within the same column with differing superscript letters are different (P<0.05). 
*1) is treatment with 70% PBP and 30% MS before ensiling, 2) is treatment with 75% PBP and 25% MS before 
ensiling, 3) is treatment with 80% PBP and 20% MS before ensiling, 4) is treatment with 85% PBP and 15% MS 
before ensiling, 5) is treatment with 70% PBP and 30% MS after 30 days ensiling, 6) is treatment with 75% PBP and 
25% MS after 30 days ensiling, 7) is treatment with 80% PBP and 20% MS after 30 days ensiling, 8) is treatment 
with 85% PBP and 15% MS after 30 days ensiling, 9) is treatment with 70% PBP and 30% MS after 60 days 
ensiling, 10) is treatment with 75% PBP and 25% MS after 60 days ensiling, 11) is treatment with 80% PBP and 
20% MS after 60 days ensiling, 12) is treatment with 85% PBP and 15% MS after 60 days ensiling.  
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Fig. 1. Cumulative gas production curves in experimental treatments at different times 
* 5) Treatment with 70% PBP and 30% MS after 30 days ensiling, 6) Treatment with 75% PBP and 25% MS after 
30 days ensiling, 7) Treatment with 80% PBP and 20% MS after 30 days ensiling, 8) Treatment with 85% PBP and 
15% MS after 30 days ensiling, 9) Treatment with 70% PBP and 30% MS after 60 days ensiling, 10) Treatment with 
75% PBP and 25% MS after 60 days ensiling, 11) Treatment with 80% PBP and 20% MS after 60 days ensiling, 12) 

Treatment with 85% PBP and 15% MS after 60 days ensiling 
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Abstract 

The aims of this experiment were to determine the nutritive value and investigate the possibility of ensiling pumpkin 
by-product (PBP) using wheat straw, wheat bran and urea. The data were analyzed in acompletely randomized 
design with factorial arrangement 3×4. Chemical composition of PBP before ensiling was determined. Before silage 
preparation, wheat straw, wheat bran and urea were mixed (90, 8 and 2 percentages, respectively). After that PBP 
was ensiled with mixed ingredients in different proportions including the ratios of 70, 75, 80and 85 percent PBP and 
30, 25, 20 and 15 percent of mixed ingredients respectively. Silages were opened at 30 and 60 days after ensiling. 
Nutritive value of silages was determined using gas production test at the 0, 30 and 60 days of ensiling. Water 
soluble carbohydrate, dry matter, ash, crude protein and ether extract of PBP were 6.81, 9.68, 11.46, 21.69 and 5.87 
percent respectively. As the proportion of PBP in the silages increased, pH and NH3 decreased but buffering capacity 
and residual water soluble carbohydrate content increased. Data of in vitro gas production test indicated that potential 
gas production (b) and lag time (L) were not affected by the levels of PBP, however fractional rate of gas production 
(c) was influenced (P<0.05). Overall results showed that ensiling PBP with wheat straw, wheat bran and urea for a 
period of 30 days is a suitable method for preservation of nutritive value of PBP.  
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