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Abstract:  
Introduction: The leaves of fruit trees due to their abundance, cheapness, palatability and appropriate nutritional value, can be used as a suitable alternative to forage in the diet of small ruminants. The aim of this study was to determine the chemical composition and estimate the nutritional value of dried and ensiled leaves of red and white grapevines using in vitro gas production technique. 
Materials and Methods: The chemical composition of dried and ensiled leaves of red and white grape trees was determined using standard methods and gas production test was performed using ruminal liquor obtained from three cannulated Iranian Gezel rams.  
Results: The crude protein content of dried and ensiled red grape leaves were 11.82% and 11.55%, respectively, and for dried and ensiled white grape leaves was 11.98% and 11.24%, respectively. The results showed that there was a significant difference in gas production at different incubation times between the dried and ensiled leaves of the tested grapevine. The gas production of dry leaves of the grape trees at the incubation times was higher than that of ensiled. The gas production potential of soluble and insoluble fermentable fractions as well as amounts of metabolizable energy, net energy for lactation, organic matter digestibility and production of short-chain fatty acids of dried leaves were significantly higher than those of leaves. Metabolizable energy of dried and ensiled red grape leaves was 9.29 and 7.79 MJ/Kg dry matter, and dried and ensiled white grape leaves were estimated to be 9.06 and 7.16 MJ/Kg dry matter, respectively.  
Conclusion: According to the results of the present study, the leaves of red and white grape trees in the dried form have more nutritional value than the ensiled. 
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9. ><=�� +)��(  7- �B�+	�� $&�'-����  ��. ��/�� ��&  >`C���, � ��* $<='. 	�$W� � � >c'�� @�M >=��O� �� ���H��Y=A (1-e –ct) $� �	� � ]17[.  Y : ���� 	� @$<='. ��* ]`%t )�(<� ��<=(  A : �<
9. ;�G P9 �� ;R�% ��* ]`%)�(<� ��<=(  c : �'<��'U#� �'c 	� ��* $<='. +)�� +�t)P9 +)�� �M 	�(  t  :�'<��'U#� ���� N$�  8- ���WP	 3��F� 
 ���B� "
  � �N����_����� @	��  >�E`. � �#'<��*	 Nw��O� j��9�� &�# >�� �� ���H��� � �M @	�E,�  SAS ]20[  >9�#1/9  	�E,� &�# � Fitcurve  >9�#6 ]18[ @�� � $� &�`#� �W���D<!#�<� N�  �'��  �� �MI>C��� $C$� ���H��� DU#�� @�.  XF! 
 A����:  1- $���L�� Y�C��   ���<
<� B<8�. D<!#�<� b:�� � �H<8 @�M ?� 	'!#� @�M  ��$A 	� P����  �	'� �	�
�1 +�� �$� ��	�  . ���<
<� B<8�. ?� +��� 	��G \(�9� D<WW_� n�'. �$� 0	�E* [���# >C��� 	� �f�% h<W_. 	� P����  �	'� 	'!#� @�M ]11 �21 � 22[. kw�
8 ]21[  ?� ���<
<� N��<8�.10 <.��2 ;��� �	 	'!#� >��	�� > �	 �sC: �$C�'� 	� �'(_��# ��<, � ���8�: �&�: D<  >C��� 	� B<.�.9/7  �.2/11 �2/11  �.8/14  �1/27  �.3/46 ��8 ��< F": ���� 	� $R	�. �'	'* ]22[  ?� ���<
<� N��<8�. 4 �� 	� B<.�. > �	 �sC: �$C�'� 	� �'(_��# ��<, � ���8�: �&�: D<<.��2 ;��� �	 	'!#� >��	�� >C�94/9  �.14/12 �85/11  �. 49/12  �46/28  �.43/38 �	�  +�� > F": ���� 	� $R	�. ��	�U
M � E�'M ]11[  E<# � ���8�: �&�: D<<.��2 ����W� D<!#�<�  B<.�. > �	 �sC: �$C�'� 	� �'(_��# ��<,4/10 �7/12  �34 $#��8 ��< F": ���� 	� $R	�.   ��	�U
M � &$W� ]9[ E<# B<8�.  > �	 �sC: �$C�'� 	� �'(_��# ��<, � ���8�: �&�: D<<.��2 ;��� 	'!#� +:	� ?� ���<
<�  B<.�.34/14 �56/14  �02/32  �='(� �	�'�� 	�$W� >8 $#�	�  +�� > F": ���� 	� $R	� 	�  [���# � �f�% h<W_.
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*.........   ���!"M�Q2 �$� ��� ��8�: � &�: D<<.��2 	�$W� �Z# �� �=� >���� +W�6��' ��
8 � . h<W_. �='(� �	�'�� � &�: D<<.��2 ����W�  ��"< ���8�: 	�$W� � ��
8 �f�% >O=�6� ��@�E �
��G � �
v�8 ]3[  D<WW_� D�� >8 �' ��<, � ���8�: �&�: D<<.��2  B<.�. > �	 �sC: �$C�'� 	� �'(_��#4/16 �86/8  �5/43 $#�	�  +�� > 	'!#� ?� F": ���� 	� $R	� . B<8�. 	� N��H. ?� ���<
<�  @�M���:	� �� \(�9� D<WW_� D< 	� �U<�#^ ;��') �� ���# $#�'.  ���<,��JA � �6<_� ;��') � >��	�� >(
A �� $C#�� k�: p'#� $�	 n����+���� ���� � �M��'8 � $�� ]6 �8  �11[.    �f�% PM�Q2 [���# T����) �	�
� ��$A1(  P��E,� {)� ���8 '(<��
M ��$ �='(� �	�'�� ��='(� �	�'��  D<Ci
M � E='(� �� ��� D�� � +�� �$� &�: ��I N�	$<M'�8 �<
9. �� ���# $#�'. $�� �=  @�M$<�� $<='. � 5  	� �'(_� @�M ]23[.  
  ��$A1 - ���<
<� N��<8�. b:�� � ?� �H<8 @�M +:	� @�M  $<H� � E��G 	'!#�  Table1: Chemical composition and quality indices red and white grape tree leaves �8�	': ����  Feedstuff DM % Ash %  CP %  EE %  NDF %  ADF %  NFC % pH FP �$� F": E��G 	'!#� ?� dried red grape leaves 93.42  15.66  11.82  12.11  25.62  22.47  34.79   -   -   �$� '(<� E��G 	'!#� ?� ensiled red grape leaves 29.93  14.16  11.55  14.00  32.20  28.34  28.0  4.54 83.26 �$� F": $<H� 	'!#� ?� dried white grape leaves 93.32  13.23  11.98  13.60  21.74  19.53  39.45   -  -  �$� '(<� $<H� 	'!#� ?� ensiled white grape leaves 29.38  13.61  11.24  13.94  26.11  21.14  35.10  4.42 86.96 DM: dry matter, CP: crude protein, EE: ether extract, NDF: neutral detergent fibre, ADF: acid detergent fibre, NFC: non fibrous carbohydrate, FP: Fleig Point  DM :�F": ���� Ash :����8�: CP :�&�: D<V.��2 EE :�&�: ��I NDF :��='(� �	�'��ADF :�'���
M ��$ �='(� �	 �E='(� NFC  : N�	$<M'�8 �@��<, �<7 @�M FP :+C�'2 x<(,      2 -  $&�'-����  ��. ��/�� A����   �	�
� ��$A 	�2  $<H� � E��G 	'!#� +:	� ?� �M�!"����  ��* $<='. D<!#�<� >���W� � @	��  >�E`. [���#) '(<� � F": �$� (���� 	� P��
# �'<��'U#� \(�9� @�M +�� �$� ���� .���� }#��	�� >�E`. �CO� L��:� >8 ��� ��"# �M  @	�� ��* �Z# �� ���� ���
. 	� �$� $<='.  �'<��'U#� @�M?� D< @�M  �$� '(<� � �$� F":�:	���  	�$W� � +��� �'A� $<H� � E��G 	'!#� �' F": ?� �� ��
8 �$� '(<� ?� 	� @$<='. ��* . ��* 	�$W� D���"<)72 �'<��'U#� +)�� ( �� ;R�% E��G 	'!#� ?�  B<.�. > �$� '(<� � F":20/52  �63/40 �(<�  ��<= @��� >200 �(<�  F": ���� &�* '(<� � F": $<H� 	'!#� ?� @�� �  B<.�. > �$�20/48  �79/35 �(<�  ��<= @��� >200 �(<�  F": ���� &�*$�  +�� >.   l'�� ��* $<='. [���# ���� 	� �$� $<='. ��* ����W� � ���# +W�6� 	'!#� F": ?� >  PM�Q2 	� �'<��'U#� \(�9� @�M  @�E �
��G � �
v�8]3[ $� 0	�E* .��WW_� D�� $<='. ��* 	�$W�@  	� �	 	'!#� ?�12 �24 �48  �72  > �'<��'U#� +)��  B<.�.5/35 �4/43 �6/48  �53 �(<�  @��� > ��<=200 <��( $#�	�  +�� > F": ���� &�* .�'	'* ]22[ ;R�% �M�!"����  ��*  ?� �'<��'U#� ��4  	� �	 	'!#� >��	��24  >C��� 	� �'<��'U#� +)��6/46  �.4/53  @�� �72  ��'<��'U#� +)��3/62  �.9/68 �(<�  @��� > ��<=200 �(<� ��8 0	�E* F": ���� &�* .='. +��� ��< hW_� D�� $<='. � &�'. ����'� �<
9. �� ���# ��* $< �� ��' 	��, 5�I @�M$<��  ��"< E<#  	��, 5�I @�M$<�� $<='. D<Ci
M � ��* $<='. �$�� ��"< ����'� �<
9. >I �M � $�� �' $M�': .�� �	 ����# ��* $<='. D< N��H. ;8 $<='. 	� N��H. � ��'. 	��, 5�I @�M$<�� ='� +��# �� �  �M  y<f'.��� . &$W�
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M �]9[  	� �	 	'!#� F": ?� @$<='. ��* 	�$W�12 �24 �48  �72  B<.�. > �'<��'U#� +)��6/21 �4/25 �5/39  � 4/44 �(<�  @��� > ��<=200 �(<� $#��8 0	�E* +�� > F": ���� &�* . 	� �'<��'U#� \(�9� N�)�� 	� @$<='. ��* ]`%  �f�% PM�Q2�� 	'81� D<WW_� n�'. �$� 0	�E* ����W� �� ��"< $��. ��	�U
M � ��$� �M�c ]24[  ���<
<� B<8�. 	� �<<J. N�	$<M'�8 ;<�G �� �8�	': ��'�  $<='. N��<<J. � 	�1*�<t�. ;��') �� �	 �'(_� @�M$CG � �='(� �	�'�� ��=  ���� �@��<,�<7 @�M>�
U� �<
9. �� ���# �M�!"����  ��* $C���� &�)� @�. ��	�U
M � �C"(* ���E#�A�G  ]25[  ��* $<='. 	� �<<J. ;��') �� �U� E<# $#��8 ��< >�
U� >��<� ���U<� +<O
A 	� �<<J. �	 \(�9� ��WW_� D< �M�!"���� .   �h<W_. D�� [���# � >�"���	�U
M � 	'2	��9� ]26[ �() � �����	 � 	'2 ]27[ E<# C���� &�)���'� ���8 '(<� >8 $  ��8�	': �� N�	$<M'�8 PM�8 �	 �  ;<=� � �'� �M�!"����  ��* $<='. PM�8 {)� $#�'.  @�� �.�<% @����'� >8 5  	� �'(_� @�M ]�<#�*	���U<� $�	 $#��8 ��< $C��M >�
U� @�M .��	�U
M � }<� @�M�� ]23[  E<#$C���� 	��v� >�E`. PM�8 @��12  � ��12�<
9.@ �� �$� F": +=�% � >���W� 	� ��* $<='. >`<�# 	� � �$�'(<� �8�	': ��'�  �� ���# $#�'. ��='(� �	�'�� P��E,� �
M ��$ �='(� �	�'�� &�: ��I D<Ci
M � E='(� k�	': 	� $�� �$� '(<� @�M .D<Ci
M ��	�U
M � x#�M ]4[  $#��8 &�)�  	� PM�8 {)� ���:	� ?� ���8 '(<� >8 	��, 5�I @�M$<�� ����W� � �M�!"����  ��* $<='. >�
U� 	� �$� $<='.�� �'�.   3 - �B�+	�� A���� ��. ��/�� ��& *�� �
 �! $�	�% "�	 
 $&�'-����   >`C���, @	��  >�E`. [���#  �M�!"����  ��* $<='. @�M)��* $<='. ��# � ;<�#��2(  D<Ci
M � ����W� ;�G @^�#� �$� �	� � ?� �=  ���� ]aM +<(�G � �<`#� ��.'8 5�I @�M$<�� ��M��<� b=�: @^�#� �]�<='���  $<H� � E��G 	'!#� @�M8�% �'A� �� � �CO� L��:� 	�� �' �$� '(<� � F": +=�% D<� @	'c > >8  > l'�� ����W���* $<='. ��# � ;<�#��2 � D<Ci
M  ���17 0�	� �� �M 	� p'# $<H� � E��G 	'!#� ?�� �' �$� '(<� �� ��"< F": +=�% 	�.  	� �=  ���� ]aM +<(�G � ]�<='��� ;�G @^�#� 	'!#� F": ?�  B<.�. > E��G29/9  �65/69  E��G 	'!#� �$� '(<� ?� 	� �79/7  �74/57  $<H� 	'!#� F": ?� 	� � ��$A2 :���� 	� �$� '(<� � F": $<H� � E��G 	'!#� +:	� ?� �M�!"����  ��* $<='.  �'<��'U#� \(�9� @�M)�(<�  @��� > ��<=200 �(<� F": ���� &�*( Table 2: Cumulative gas production volume (ml/ 200 mgDM) from  dried and ensiled form of  red and  white  grape leaves at different incubation times   �����8�	': Feedstuff +=�% k�	': feeding form   �'<��'U#� ����)+)��(  incubation times (h)   2  4 6 8  12 16  24  36  48  72   	'!#� ?�E��G red grape leaves �$� F": dried  10.29  17.12a  21.25a  26.42a  34.71a  38.25a  44.16a  48.25a  50.62a  52.20a  �$� '(<� ensiled  10.00  13.67b  17.25b  18.92b  26.08b  30.50b  32.29b  37.25b  39.20b  40.63b  SEM 1.0865  0.3117  0.2886  0.2635  0.3333 0.7359 0.4409 0.5400 0.5137 0.6561 P value 0.8611  0.0014  0.0006  0.0001<  0.0001<  0.0017  0.0001<  0.0001<  0.0001<  0.0002   	'!#� ?�$<H� white grape leaves �$� F": dried  14.12a  18.95a  22.42a  27.25a  34.38a  36.75a  41.50a  45.08a  47.12a  48.20a  �$� '(<� ensiled  8.13b  10.33b  12.92b  15.50b  20.50b  26.33b  28.29b  31.81b  34.63b  35.79b  SEM 0.4082  0.1666  0.2635  0.4564  0.4564 0.4713 0.3726 0.3922 0.2040 0.1666 P value 0.0005 0.0001< 0.0001< 0.0001< 0.0001< 0.0001< 0.0001< 0.0001< 0.0001< 0.0001<  >�"� �<7 L��%)a و b (� �M 	� @1J� B<8�. �M > l'����"# �'� �CO� N��H. �'A� �$CM�  ��
�%� y6� 	� 	��5 +�� $R	�. SEM :D<!#�<� 	�<O� ������ �M (a and b) Means within same column with differing superscript are significantly different (p<0.05). SEM: standard error of the means.  
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*.........   06/9  �78/65  $<H� 	'!#� �$� '(<� ?� 	� �16/7  � F": ���� &�*'(<8 � ��^�!�03/54 $� �	� � $R	�.  >UC�� > >A'. �  	� @$<='. ��*24  	� �'<��'U#� +)��?� (<� @�M �$� �	� � ���17 0�	� �1= �>���� PM�8 F": ?� > +��# �$� '  E<# �=  ���� ]aM +<(�G � @^�#� ;����<t�. +_.  ���* $<='. PM�8+�� �$� ��
8. ��<\�'� � F ��=� ]28[  $#��8 0	�E* E<# ��� ;�G @^�#� 	�$W� ��M�!"����  ��* $<='. PM�8 {)� �'� +:	� $#�
�2 ���8'(<� >8$���* �=  ���� ]aM +<(�G � ]�<='  .   �'	'*]22[ ?� ]�<='��� ;�G @^�#� ��'<��'U#� �� ;R�% �M�!"����  ��* $<='. T��� �   >C��� 	� �	 	'!#� >��	�� 	��I @�M 2/9  �.2/10 &�*'(<8 � ��^�!� <�#��2 � F": ���� D< �	 �<
9. ;�G �'(_��# � �'(_� P9 �� ;R�% ��* $<='. ;4/61  �. 7/67 �(<�  @��� > ��<=200 �(<� ��8 0	�E* F": ���� &�* .>`C���, D< �HC� �!���
M ��$� ��� h<W_. 	�  � ��* $<='. @�M  �='(� �	�'�� � �$� �	� � ���17 0�	�$� �$M�"� .��	�U
M � &$W� ]9[ ;<�#��2 ��* $<='. @�M$<�� ���* $<='. ��# �I	��, 5� ]�<='��� ;�G @^�#� � �	 	'!#� F": ?� B<.�. > 49/289 �(<�  ��<= @��� >�M  F": ���� &�* �015/0  �+)�� 	� $R	� 87/1 �(<� &�* � �'�  �74/15 F": ���� &�*'(<8 � ��^�!� $#��8 0	�E*. @�E �
��G � �
v�8 ]3[ 2 ����W� $<='. ;<�#�� ���* �	��, 5�I @�M$<�� ���* $<='. ��# �=  ���� ]aM +<(�G � ]�<='��� ;�G @^�#�  B<.�. > �	 	'!#� F": ?�2/51 �(<�  @��� > ��<=200 �(<� �F": ���� &�* 10/0  �+)�� 	� $R	�9/43 �(<�  ���<= � �'�11/9 ��^�!�  F": ���� &�*'(<8 �  �2/52 	�E* $R	�$#��8 0.  ��	�U
M � ����	]10[ ]aM +<(�G @�M�v �=  ����  �$#� ��'<% @�	 �	 	'!#� �. ?�47  > $R	� $#�	�  +��.  ��	�U
M � E�'M]11[  �=  ���� ]aM +<(�G �	 �. 	'!#� ?� @��2/47 $R	� ]�<='��� ;�G @^�#� �  �	 � 3/6 F": ���� &�*'(<8 � ��^�!� $#��8 0	�E*. 
8 kw�]21[ >��	�� ?� F": ���� �M�!"����  ]aM +<(�G  �	 	'!#� \(�9� @�M  D<8/59  �.2/72 �	�  +�� > $R	�.   ��$A3 :>`C���,  �$� '(<� � F": $<H� � E��G 	'!#� +:	� ?� �$� �	� � ���17 0�	� � �M�!"����  ��* $<='. @�M Table 3:  In vitro gas production parameters and estimate nutritive value of dried and ensiled form of red and white grape leaves  �����8�	':   Feedstuff +=�% k�	': feeding form   $<='. ;<�#��2 ��*)��<= �(<�(  A   ��* $<='. ��#  )P9 +)�� 	�( 
c   ]�<='��� ;�G @^�#� ) ���� &�*'(<8 	� ��^�!�F":( 

ME (MJ/kg DM)  �M��<� b=�: @^�#� ) ���� &�*'(<8 	� ��^�!�F":( 
NEL (MJ/kg DM)    5�I @�M$<�� ��.'8 �<`#�)�(<� �'�( 

SCFA (mmol)  ]aM +<(�G �=  ����)$R	�( 
OMD (%)  	'!#� ?�E��G red grape leaves �$� F": dried  51.61a  0.08a  9.29a  5.48a  0.98a  69.65a �$� '(<� ensiled  40.43b 0.07b 7.79b  4.41b  0.71b  57.74b SEM 0.5988  0.0028  0.0689  0.0484  0.0098  0.4996  P value 0.0002 0.0407 0.0001 0.0001< 0.0001< 0.0001<  	'!#� ?�$<H� white grape leaves �$� F": dried  47.80a  0.08a  9.06a  5.29a  0.92a  65.78a �$� '(<� ensiled  35.99b 0.06b 7.16b  3.97b  0.62b  54.03b SEM 0.1444  0.0028  0.0537  0.0371  0.0083  0.4418  P value 0.0001< 0.0087 0.0001< 0.0001< 0.0001< 0.0001<  >�"� �<7 L��%)a و b (��"# �'�� �M 	� @1J� B<8�. �M > l'�� �CO� N��H. �'A� �$CM�  ��
�%� y6� 	� 	��5 +�� $R	�. SEM :D<!#�<� 	�<O� ������ �M (a and b) means within same column with differing superscript are significantly different (p<0.05).  

OMD: organic matter digestibility, SCFA: short chain fatty acids, ME: metabolizable energy , NEL: net energy for lactation, 
  c = the gas production rate constant for the insoluble fraction (/h), A: total gas production from fermentable fraction(ml).  SEM: standard error of the means.  
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