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  دهيچك

  

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

3� 1451 � �6 �� ����	5��" �7� ����	 8��
 3�/�7�� �97� :�� �8��� ��� +�"  � �;��
��5�5<�=� >�� �
 ����� .� ��5?)� 1@�� A
  ��� 
��B� ����	 +���# 8� C�- ����	 ��
��� D����/ ��E
 � �-��/� �*�� �FG; +��� �*�� �+��5 �8�pH � H'�� � +� D��

�?� D��I� 8�/�G�58=�"  ��5 +��� JK L 8#��
 �����M�� +�� �� � ��� �I-
  �� +��N 
�O� 97�
 &��;
 �;�� �
 ��� 8�� ������� ������P/� ���� .���
E��� �" +�� �Q��� �

�R=�- �+�0
S ���3 � ����ET� /��� ����
 �-�� ���7. �� �51 A?)� � ���� �*�� ��E
 � (��)� ���&pH � H' +����� ��E-5G
 /� �<5� "�/ �� ��5� 8� +�����  �� 
G#�U

��5�4=� � � �0S ��5���� �;��04 .V�M5�?� +�� FG; +��� �*�� ���* 8� ��� ���W
  8S
�� �� �%�' �� +����/� ��4����M� ���?� ������ ./�0� ���� 1 .���* ��
  8SX;�� 

��� D����/ ��E
 � �-������ +�" G#�S ����
 =)��<3� � Y�" ���-�" 8��G� �� "�
�Z�� +� �#" ��� �;�� [�� \���� .0]�#3� 8� 8�/�G� ����' 1�� ���� ��	 � D��

�����S � �W�� !�� �8&�� ���7" ��^� >��� 1�� �%&" ��O� +�
 ��M� .���5 �/�� _
� ��G� +��'
 ��/ 8S �#�
 � �-��� +�
 �����54
 ���W�� ��5!�� 1�� �# �� >��� 1

��^�" ��O� +�
 ��� H�=)� .  
  


'���� ��G/��8 /�� :هاي كليديواژه � ��-���O� +�
.  
  

  مقدمه

��!� "�#�$�%  &��'� �( %)*$ ���� +��) ,

 -.�(')	/% 0 ') '1�� ����2 3����0'� , -�� 456� , ��

7�!8 &) "8 -�!5�� "�#�� , %9	#�; <5=

%
5�5�)5
 .�(') 3� >� <5=-!� - .@A� B�2� "5�3 C

� -.�(') 7!5���)*$ ��%  "8 3� %.5
 <5=��5�� ,

(5DEF� "�,�'; 4��5�G &) 'H��< %�(�.(Franck et 

al., 2007) .� &) &I�� 5)	� &/��)*$ ��% 	� J� 3�'; ��

 KL�M�� -!� �'$) '�
 3� "8 -.�(') "5�3�'EA	 'M2 �

��(�56
�< 
5�3% ; '�
 3� ��DN� &0 -!��#	�O�	P/% 

!��O, ��% 0���G '�
 3�%  �� B3L 'Q2 , �R 3��=


�-!� &E;5 .�	35S8 &��'� TF�, �( &��'� �	�N�� �% 

�'$3�';< � >����-!� ��(Galvis – Sanchez et al., 

2004).  &
5�!5E��)5F���(�56
� -< ���� �	�  (,�N�
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 %
5�3&��'� �( -.�(') &X -!����� �.� &X <�  ��50

; '�
 3� ,�#	P�O�	/% !�� �� 3��= %O, Y
� #6! , -�!

-!�('�$ B5H
� U .&��'� '$� � �.�� ��50 ��
 3� , ��A

; +��) '�
�#	P�O�	/% !'
�� U�.5) ��� ��. -.�(') ��

= -N���'. Z	Q%  �=��@
 [��Q� Y
� , �R , 'Q2

E
 �( , -.�(�� &H� JAG , -�! -;5) 5) J\�0 ��

F5)% �%�
5�(Franck et al., 2007; Mitcham et al., 

2005) .� -.�(') 5) &Q)�� �(�)*$ ��% � �5. B5F��� U��

#$�(< (,�('! ,< !�')%5=%	 -!� ��. B5H
� . &)

)*$ '$� �5]� "���2% � �5. F��!� -O5� �( ��� ��

 &^�52 &) -2'! &) (�. -.�(') ��50��VF�<  "�.

�G�(% � -;5)�) 3� , ��. �5\( ���� �%  F� , (,�

#$�(< 
�!� -O5� �( '$� #� &) (�. -.�(') ��50 ��

NQ! �O5/!� &^�52% 	WEG�! 5% � -!��� �5\( ��

��(�56
� 'M2 , ��.<  _=50 "8�% 	�)5 (Sherafatian, 

1994).   

�� �	�')5�)��F( "5�3 ��� -.�(') `�M=� 3� ��� -

�5G% WE�) , �(�) ��(��G')%  &)	'�/<  3�

CG5. 5=< .�M�5%	 ; ,�#	/% �� -.�(') 3� �6F ��

(��( (Lentheric et al., 1999) .45a�aN�  <(��E� �(

�5H� +��) 5) &Q)��< ��)*$ ��% CG5. ,5=< 

�����  "8 ����0O, (��( (�I,% � 5) &Q)�� �(	 �

CG5. '�
 b5��� 5=< (���
 (�I,. ,� (���� B5M� 3� ��) 3

 B5F�� ���� %$��!� ����� -VI %DG5. "���2 &) �$

 -!� ��. "5�) %)*$(Atefi, 1993) .CG5.5=%	  &0

�� �( ��M�� ��R &)���5H� +��) �< ��! ��� �(5�E!� 7

�% 5�]E!� &) (�.< E�!% � -;5)�KL5ME�� , ��  (����

� 5) &Q)�� �( �$ B5M� 3� ��) 3,��)*$ ��% F "���\ �)5

MR��
 "5�� , F� U-.50 c�
 U�5! &) &I�� 5) , ��E�

�'.	� b'; -.50 d%0���(Crassweller, 2008) . 

(1994) Sherafatian K5;'�  %.,� �� ���� -;5) %E�!

%� %)*$ <�5H� +��) ����� �( '1���
�(.  "��38

� &E!5A
��� �( '6E�� , ��. &EG5�. e,� f	 U���� �

�5H� +��)< ��! ���-!� 7(Gong et al., 2001; 

Kupferman, 2002; Peirs et al., 2002; Pre-Aymard 
et al., 2003).  "��38 �	�! F� c�
 &) &I�� 5)� 7

g� 7I����25�. Y
� '% 	�a�� 5< � hQ!� e') ��

 ���N� &) _�0�, �( �(��G	� ��(�%(�. .g� 4�.�� '

� -;5) Y
��C@A� ��� ����0� -;5) &E!5A
 "�#�� ��

E
 �( ,�� &H�!� "�#�$�% -!� "8 +��) ,(Thomai et 

al., 1998; Peirs et al., 2002). Kupferman (2002) 

%� &X -!� �aE�� "5�3 ����� �( &E!5A
 "��38 3� "���

 �	� , ('X �(5�E!� #�
 %)*$ ���� -.�(') 7!5��

E�! &) -6�
 "��38% � -;5)���MQ� e,� ��'�< 

�')< ������) ��5H� +< ��)*$ B5F�� &M= ��% 3 -!�	 �'

D@A� ��D; �(% E�!% � -;5)��') ��< ���%  , L5)

� -)51% O5� �( �
5�% � &0�� &E!5A
 "�#�g� ���� '

�% ��0 . '�
 &)Crassweller )(2008  &E!5A
 "��38

;'�K5  ���� <�5H� +��) ����� <�') <#��8 -�a;�� e,�

���� 5) &Q)�� �( , �(�) 7�!  ��8�5X "���\ %)*$

-��
 . F� %)*$ ���� <�5H� +��) "5�3 ����� -VI

-���5) (Bartlett)  ��5I (��� ���( U&E!5A
 "��38 3�

CG5. "���2 &) ���� &E	��!� , ���N�) %��� <5= &

�. �(5�E!� ���� Y
� , -;5) %E�! �,*2 (Bower et 

al., 2003) .�= %���P %)*$ �(%	�!� CG5.  <5= +��)

 , ���� H� U'QF U�F �3��
� U"3, ��5. ���� <�5H�

��E�= ���� -!�� Y
� , ���N� ��5I (��� ���( 

Kawamura, 2000).( �iM=� � ���N� ��5I (��� ���(

g� �
,� ,��E�! CG5. ,( �,*2 &) "8 4�'% , -;5) 

!� ���(��	� &E�CG5. "���2 &) ��5=< ���� +��) �

�5H�< ��� ��%�
���S ��R &) ��aE��'��� �( �� �

��!5�� "�#�� -�)*$ ��%  *	�9
*) F�(Blanquilla) 

��VF &)�< �G�( -;5) "�.% 3 ��.5) &E.�( _a
	 �'

��VF�<  -;5) "�.	
5�5�)5
 J% � 5) d6�'�� +��) "�#

��-!� �� (Pinto et al., 2001 & 2002) .%!�') 5=

%� "5A
+��) %)5	3�� ����2 &X �=(  %)*$ ���� <�5H�

! ���� 3� #	5ME����) &a6R , -)51 , �(�) 7<  ��.


��'. , F� U-.50 c�
 U�5! &) &I�� 5) , ��E�	 d

� b'; -.50%���0 .�')5�)	 �( �	)*$ +5) J%  ����� &)

��) _��% F(��5H� +��) "5�3 `< �� j�E@� B5F�� ��

��\ �	5)	.��) CG5. ��M�5%	 ; ,�#	/% �. [5@E
� (

 "5�3 �( 5� �('0 ��DN� -.�(') &) B��F� "8 k5!� ') ,

 -.�( �� 45�	5^ �	'EMX "8 <��(�56
� , ���� -.�(')
(Franck et al., 2007; Crassweller, 2008).   

                                                                                   
1. Housui 
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   �!�����
"�# �: �� ��$� %�
�& '�� ($$)& �*�� +���� ...  ��� 

� �(	aN� ��` ����2 0 j�E@���% � +��)��
 ��� '

E�!% � -;5)� ���( U���N� ��5I (��� ���( U��

!���	U&EpH  � [8�U�� �(, fAG �(5� �� �� "�#

� &E!5A
� �( ��l )*$ F�% I�5G%  ,�G�(% �'� &)� 7

) U-���5) U5
,(5m!� ��5.��,'%#$�( U< �5. U>.,( U

��Q��; U����%.�0 U�O , 5)#�n� �( "� j�E@� ���'�

�5H� +��) U�M
 , �.�< ��, �� R% 	��(�56
� ��,( J< 

�� ����� &) ('! �56
� �( &=5� ,(��� ��"�# M=�� , -

 �	� 3� f	 '= �56E2�����2 @A� �(��5H� +��) C< 

���� !�') (��� %)*$% -;'$ ��'F.  

  

  هامواد و روش

n5� , "5E�)5� U�5V) �( `�aN� �	�� �5! #opqr  �(

aN� _@)�
56S5) 45a% V� , s*�� &�!t�� �u) , �5V
 &

�. B5H
� v'0 "5E!'V. �( TF�, .&
�M
��(')< � 3��  ��

l F��5H� < )*$% ��5. :) U-���5) U5
,(5m!���,'% U

#$�(<�5. U>.,( U��Q��; U����%�0 U.� "�)#�n�O , 5

�5H� +��) 3� �6F &E�= ,( Uj�E@� "5�3 �5V\ �(< +��) U

�5H�< �� U��	J ��(�56
� 3� >� �5� ,( , �5�< �� ��

-;'$ 4��� . "���2 &) �$ B5M� 3� ��) 3,� (����

�� -VI %DG5.�� %)*$ j�E@� B5F�� ���� %$��!� �

 �. �(5�E!�)Crassweller, 2008 Atefi, 1993;( .

� -.�(')���E!( 4��� &) 5=% � ,���5=<  &) O5!

;(5D� 4���% v5� j�E@� w5a
 3��  -.�(') -G�(

5�38 &) K���; , ��.	 �5aE
� �5WA	� J� J� , ��E;5��� 5=

3��	-05� �G�( , �. �5=< uS50< M��O�%  (5�)� �(

xp ×yz E
5!% 'E�<  �G�( �( >m! , -;'$ ��'F

&6�I5=< E!*��/%  (5�)� &)xz×xr×p{ E
5!% 'E�

\���R &) �. ��< ,5� &6�I '= &0< p � -05�� ��

(�). &6�I aN� _@) &
5G('! &) >m! 5=�
56S5) 45a% 

 �5aE
�	5�( �( �5� ,( 4�� &) , -;5< o±z  &I�(

E
5!% -)�R� , (�'$ 6�
% lz ���VW
 ���(< �
�. .  

��E�! "�#% � -;5)�H;� ��� 'E�,'E�� d!�� ��% 

� 5)� "�E�| ���% 'E�< 0 7��') ,�E
5! ') B'$��% 

�3��
� T)'� 'E�$�'< �. .�iM=�� �� ��5I (��� "�#

 ���N�)'E��E0�';� E!(%  ���Atago N1 5�( �(< xz 

                                                                                   
1. Canopy 

E
5! &I�(�(�'W(U !���	 &E)��!�'E�= 5) "���0�,��� �

�!	 �/� �5�'
 (� JAG �(5� ,� ��)�a��� � "�#

� JAG "3,�"8 �35� "3, ') �� ( ���( 4��� &)

3��	)5% �.. � &E!5A
 "��38� ���N� d!�� ��	 , �

	!5E��,��-;'$ 4���  .0'��. 456�M�5%	  (���

� �( �(5�E!�	aN� ���
 `� '=��0�,����! �	 �,�	 U

5M
 3� �!5E�	$��% -0'. V� "5MO8 �'���. &.  

 �	aN� ����E05; 4��� &) `	 K*�50 s'R 7O5F �( �

;(5D�% � ,( 5)� ��5. F� �5Ml  F�) U-���5) U5
,(5m!�

)��,'%#$�( U<�5. U>.,( U��Q��; U����%.�0 U� , 5

"�)#�n�O (��(�56
� "5�3 4�� ,<  "5�3 &! ��5.) "5�3

�5H� +��)< �� U��	J 3� >� �5�,( , �5���(�56
�< ( B5H
�

�. .5�38 4'0 '=	 ��5. _xr �� �( ��p  &0 (�) ��'/�

�(�( <�,8 TMI 3� >�R �( 5=%  4��U_=,�� B5H
� 

�N��% g� �
,���CG5. 3� f	 '= 4�' B'
 d!��  5=

 ��#;�Microsoft Excel '!< xzzp �. �!'� ��. .

 d!�� &R�)'� 452*R� <�5�8 ���N� , &	#H� >m!

B'
 ��#;� �5�8< Sigma Stat '!< x  <�') , ��. B5H
�

��W
5�� &�	5a�&���( ��\ "��38 3� 5= �(5�E!� �9
�( <�

�	('$ .  

   

  ج و بحث ينتا

������� ��	
 � ������  

5E
 k5!� ')	5a� �	� &��W
5�,� F� '1� �< �� "�#

E�!% � -;5)�� �5. , >.,( B5F�� U���� 5) ���W
5�� 

{o/�   ,yp/x 0���$E
5! ') B'% 7��'� &) T)'� 'E�

'EM0 , �	'EA�)	� ��E�! "�#% � -;5)� (�G &) ��  ��

 �
(�( �5DEG�) �,�Ir .(5E
	5a� �	� &��W
5� �'�1�� 

��(�56
� "5�3< ,�< gE��E�! '% � -;5)�R �( U��% 

�5H� +��) ��,(< ��
5��56
� �5� ,( , ��% � "5A
%  �=(

) &0�'EA	� ��E�! "�#% � -;5)� +��) "5�3 �( ��

�5H�< �� ��(T0) 'EM0 ,	� �� 3� >� �5� ,( &) "8 "�#

��(�56
�< (T2)  (��( �5DEG�)�,�I� .(�iM=� �
,� �

g���� 4�'	gE� ��R �( '%  ��,( , �M
 j�E@� ���'�

��(�56
�< �� '= ��	� "5A
 B5F�� 3� J% F� &0 �=(

#$�(< 5ME�	5! 3� #	E�! &\'$� U-!� B5F�� '% 5) -;

��� ��	R �( F� �%  ��,( , �M
 j�E@� ���'�

��(�56
�< ��hQ! �( ��  Q!�E�%   ��'F (��(  O,%   �
,�  
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g���� 4�'	&
�M
 j�E@� ���'� �( ����2 ���(')< 

'a�	6K5 -!� -)51 .O( &)�E�! ��� �% � -;5)� F� ��

#$�(< 
5��56
� , �M
 j�E@� ���'� �(%6!5�� F� U% 

�')< ��,(5=< ��(�56
�< E6�
K5 
L�R% 4�� @A�� C

 �(�(�. .E�! �)5a� �(% � -;5)���  F� , -���5) F�

� �5.�� (�I, 5) ��	��5H� +��) 3� �6F &��'� �( &0< 

��L5) hQ! �( ��%	 O, (��( ��'F%  +��) &��'� �(

�5H�< ��� &) ���3 "�#	(5<  _=50	� 3� ��) , -;5	 �

'a� &��'�	6K5 'F -)51-;'$ �� .� &E6O��� _=50 "�#	 �

gE���5H� +��) &��'� �( '< ��� �5. F� ��� -6�
 ��

) -���5) F� &)�-!� 'EA .� �5. F� �(�O( &) ��� �

�. _=50	� ��E�! "�#% � -;5)� +��) &��'� �( ��

�5H�< ��!5�� ���
5�5�)5
 ')�') �( "8 -%5=< 

;�#	P�O�	/% ) ����2 , -.�(') 3� >���5M<�#;� �3	 _

	�)5F �F5; , -;5�
5��56
� -% �. .�iM=�g� �
,� ��� 4�'

�	gE� ��R �( '% ��(�56
� , �M
 j�E@� ���'�< �� ��

5!	�'� &) B5F�� '�Q��; ��5. 7��%.�0 U5
,(5m!� U� U5

) , "�)#�n�O��,'% !�O,#
 '% 	EG���/% (�( "5A
 �� 

) �,�I�( .  

E�!% � -;5)� ��	/% 'EMV� 3�	5. �CG5=< 

;�#	/% � -;5)���R &) -!� ��<  &00����)5F , -� -

0���G% �� -N� �� ��'�1�� � ��'F%�=( .�� -;'A

!��$�%� , +��) U�'< ��� "�. �� &) 'H�� ��� &g

��
5%  &H�E
 �( %O��! ����	( B5H�
� �E;� ��) 3� ,

O5�;�#
8 -	5=< =�O,���# _=50 76! ,  ��.  ����0

E�!% � -;5)��� �% "�#�� -O5� �	� �( &X (�.

%
5�5�)5
 &) %)*$ ���� -�!5��  -.�(') 3� >� <5=

��VF , %NQ! �O59!� '��
 ���� -.�$ %�G�( "�. <�

 (��( -.�(') "5�3 �( ���� +��) "�#��  &) %WE�)

)Raese & Drake, 2000(. � �(�)*$ ��%  F�	O5%� 

E�!% � -;5)���(�56
� "5�3 �( ��< � %R %EG���9	 �
,

                                                                                   
1. Yali 

 _=50	-;5. ��aaN� �	^'; �� &0 �
('0 "���2 �� &

E�! _�0�,% � -;5)��'. , -.�(') "5�3 &) ��	 d

��(�56
�< WE�)%  (��( ��DN� e�,'� , -.50 �N� &)

(Chen et al., 2006).  5) `�aN� �	� 3� ���8 -!�) �	5E


-.�( -a)5Q� ��A�� <5=(�,5E!( (Bower et al., 

2003; Chen et al., 2006; Crassweller, 2008). 
'=5� �	�')5�)K� E�!% � -;5)�MV� CG5. ��% �� �(�� �

�5H� +��)< ��)*$ j�E@� B5F�� ��%  F� ��DG &)

� �5. F� , -���5)�-!� ��.  

������ ���� ������ ���� ���� ���� ��	�����  �

pH  

5E
 k5!� ')	5a� �	� &��W
5�,� F� '1� �<  ���(

���U���N� ��5I ( .�0 B5F���) ,  5��,'%  5)z�/or  ,

po/oo �'� &)  ���N� ��5I (��� ���(�'�L5) 7	 , �

5��	�'�	� ���(�( �5DEG� (�G &) �� '�gE� �	� "�# �
�

) �,�Ir .(5E
	5a� �	� &��W
5� �'�1�� ��(�56
� "5�3< 

,�< gE��� ���N� ��5I (��� ���( '�R �( ��%  ��,(

�5H� +��)< ��
5��56
� �5� ,( , ��% � "5A
% &0 �=(

'EM0	� ��� "�#	gE� ��'U � +��) "5�3 �(���(T0)   ,

)�'EA	� ����(�56
� 3� >� �5� ,( &) "8 "�#< (T2) 

 (��( �5DEG�) �,�I�.( � ���N� ��5I (��� ���(� ��

!� 5) Y�=5M=�$�% ���#;� ��	n#I _% �Q) ,%  -.�(

g� c�MH� �( ,��5F "8 4�'(�6
 &��*� �) )�I,� x ( ,

5ME��KL M= &)�O( �� &) ���N� ��5I (��� ���( �

'6E�� CG5. "���2< �� -VI���5H� +��) �< �� ��

)*$% M
 &EG5�.%(�. .�	�#;� &E�=8 , ��0 �
,� �	 _

!� 5) Y�=5M= ���N� ��5I (��� ���(�� +��) , "�� ��

R �(% ��(�56
�< )*$ j�E@� B5F��% �
�) ',( U-���5	 �

��0 ,(�>�
  %O5	 ,!�') �(% 5=<  ��. e��#$ (��E�

-!�(Bower et al., 2003; Ma & Chen, 2003; Chen 

et al., 2006).  

                                                                                   
2. Doyenne du Comice 

  

 ,�-/�0 1� ���$� %�
�& '�� �%�
�& '�� 2� +�3 �45# �� 67 ��$� 89
 645; <��$$=& �� � �
� %����
�	� 2� >? �
�  
����  

���  
*T΄ T0  T1  T2  

�	
� �/� ± ��/�** ��/� ± ��/� ��/� ± ��/� ��/� ± ��/� 
���	���� ��/� ± ��/� �/� ± ��/� �/� ± ��/� !/�± ��/� 
"#$�	 %�/� ± ��/� ��/� ± ��/� �!/� ± ��/� %�/� ± ��/� 
&'(��)  �%/� ± ��/� */+ ± ��/� ��/� ± ��/�  %�/� ± ��/�  

,-.� ,��  ��/� ± +�/� ��/�  ± +�/� �/� ± ��/� %�/� ± ��/� 
   * T΄ : 0"��1( 2-') �� 34� 5678�	 :T00,-.� "��1( 2-') :T1 � "��	��4�� �� 
9 ,�;<= :T2 "��	��4�� �� 
9 ,�� �	.  

   ** ,	�	 ?-;1� @.A��.� �8)C)D� D6� E6��� D) FD$-'.G (± 	��I��6�� J�DK��  
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   �!�����
"�# �: �� ��$� %�
�& '�� ($$)& �*�� +���� ...  ��� 

 ,�-/�0 67 ��$� ,��@� -�
/ ���� -A�� <��$$=& 1� ���$� %�
�& '�� �%�
�& '�� 2� +�3 �45# �� %����
�	� �
� �� � �
�  

����  

���  
*T΄ T0  T1  T2  

�.�-G ��/�  ± ��/+�** ��/�  ± ��/+� +�/�  ± ��/+� +�/�  ± ��/+� 


��	  �+/�  ± ��/+� +�/�  ± ��/+� +�/�  ± ��/+� +�/�  ± ��/+� 

"#$�	  ��/�  ± ��/+� +�/�  ± ��/+� ��/�  ± ��/+� +�/�  ± ��/+� 

   * T΄ : 0"��1( 2-') �� 34� 5678�	 :T00,-.� "��1( 2-') :T1 � "��	��4�� �� 
9 ,�;<= :T2 "��	��4�� �� 
9 ,�� �	  

   ** ,	�	 ?-;1� @.A��.� �8± 	��I��6�� J�DK��  

  

O B5F�� ���� [8)#�n�Q��; F� , "���%    5)pH 

 �(5��q{/y  ,q{/p  � &)�'�'�L5) 7	'EM0, �	 �pH  ��

) �(�� 5) &Q)�� �( , ��E.�( B5F�� ��!� "�#��	� &E� ��

�^,�� -	��R &) (�) >/2') F� ,( �<  F� &0

Q��;��%  5)ro/rz !� ���(��	O F� , &E� 5) "�6�

lx/o� !� ���(��	�'� &) &E�'�L5) 7	'EM0, �	 �

��E.�( �� CG5. �	� ���a� .5E
	5a� �	� &��5W
� �

'�1�� ��(�56
� "5�3< ,�< gE��'pH   &E	��!� ���( ,

%� "5A
� &X �=(� "�#pH ��R �( ��% ��(�56
�< 

�#;�	O5��( -;5	 _% � &0�!� "�#��	� �( "8 &E	 4�� �

!�O,#
 '% -.�(. � &E6O�	! ���#;� '	A% �� "�#pH 

��! , ���O,#
 '% ��!� "�#��	�Q) -2'! "8 &E%  ,

	EG���/%  -.�() �,�Ip  ,y.(  

5E
 &) &I�� 5)	aN� �	� �� ��5I (��� ���( `

CG5. ���� &E	��!� , ���N� -VI %)��Q� <5=

%M
 [��N� %)*$ ���� <�5H� +��) ������
�.. 

 &) ���� &E	��!� , ���N� ��5I (��� ���( 3� &\'$�

E�! �,*2% �� ����2 "���2 &) -;5)���5H� +��) �< 

�� %)*$ ���( B5F��  �(5�E!� -���5) , *	�9
*) ��.

-!� (Bower et al., 2003; Pinto et al., 2001 & 

2002).   
������� ���� ���� ��	  

5E
 k5!� ')	5a� �	� &��W
5�,� F� '1� �<   

� JAG �(5� ���(�U�� ) ,  5
,(5m!� B5F����,'%  5)

xr/ol  ,xl/or �'� &) JAG �(5� ���(�'�L5) 7	, �  

5��	� '�	� ���(�( �5DEG� (�G &) �� '�gE� �	� "�# �
�

) �,�Ir .(5E
  &) &I�� 5)	 ���8 -!�) �'�1��  "5�3

��(�56
�< ,�< gE��� JAG �(5� ���( '���� ��%  ��(

 (�6
) �,�I� .()�'EA	� ��� JAG �(5� ���( "�#� ��

�5H� +��) 3� �6F &��'� &)<  �( &0 -.�( �5DEG� "8

� +��) "5�3� _=50 ���%	�)5 )�,�I {(. �	gE� �� �( '

R% ��(�56
�< ��'a� ��	6K5  -)51	�#;� 5	G _��% n#I% 

5VE
� &��'� �(%	 ��(�56
�<  "5A
 (�G 3�KL5ME�� &0 (�( 

O( &)�� _=50 ��� [8 "�#�� �( ��	-!� &��'� � . �(

� �5. F� , >.,( F��
5V$5
 "�. ���)8 ��% �� �( ��

�5H� +��) &��'�< ��� &I�� �)5F _=50 &) 'H�� �

� JAG �(5� ���(� ���. .5! �(	g� �
,� B5F�� '�� 4�'

� JAG �(5� ���(� , �M
 j�E@� ���'� �( ��

��(�56
�< 	EG���/% )�'EA< (��( . �(5� ���( _=50

� JAG��#;� , ��	� [8 _��5H� +��) &��'� �( ��< 

!5�� U"8�� -;5) -�
5�5�)5
 ')�') �( �� ��%5=< 

;�#	P�O�	/% �#;� -.�(') 3� >�	(�( _ . T)5�� ��) �(

da; %!�') (��� � �(�� JAG �(5� ���( 3� &6
� ��� ��

DG5. "���2 &)% �� -VI�� +��) �� �(5�E!� �� ��.

-!�aaN� (5aE2� &) U��5H� +��) �< ��
5�3 ��%  -!�

 "8 JAG �(5� ���( &0oy �.5) ���( (O’Hare et 

al., 1999). I�� 5)� &) &	5E
 �	 JAG �(5� ���( �

CG5. '6E��< �� -VI���5H� +��) �< �� %)*$ ��

M
 [��N�%(�..  

  

,�-/� 0  <��$$=& pH 1� ���$� %�
�& '�� �%�
�& '�� 2� +�3 �45# �� 67 ��$� %����
�	� 2� >? �
� �� � �
�  

����  

���  
*T΄ T0  T1  T2  

�-)#.L-M ��/�  ± ��/�** +�/�  ± ��/� +�/�  ± ��/� +�/�  ± ��/� 

���	���� ��/�  ± +�/� +�/�  ± ��/� +�/�  ± ��/� ��/�  ± ��/� 

EN.OP'Q  ��/�  ± �+/� ��/�  ± ��/� ��/�  ± ��/� ��/�  ± ��/�  

   * T΄ : 0"��1( 2-') �� 34� 5678�	 :T00,-.� "��1( 2-') :T1 � "��	��4�� �� 
9 ,�;<= :T2 �	��4�� �� 
9 ,�� �	"�.  

   ** ,	�	 ?-;1� @.A��.� �8± 	��I��6�� J�DK��  
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���             ���� �	
��
 ����� ���� ������ ��
�� �� ����� 

 ,�-/�0 1� ���$� %�
�& '�� �%�
�& '�� 2� +�3 �45# �� 67 ��$� �4�-$;� -A�� <��$$=&  �
� �� � �
�%����
�	� 2� >?  

����  

���  
*T΄ T0  T1  T2  

EN.OP'Q ��/�  ± ��/��** +�/�  ± ��/�� +�/�  ± ��/�� ��/�  ± ��/�� 

�	
� ��/�  ± ��/�+ +�/�  ± ��/�� ��/�  ± ��/�� ��/�  ± ��/�� 

�-)#.L-M  +�/�  ± +�/�� ��/�  ± ��/+� +�/�  ± ��/+� ��/�  ± ��/+� 

  * T΄ : 0"��1( 2-') �� 34� 5678�	 :T00,-.� "��1( 2-') :T1 � "��	��4�� �� 
9 ,�;<= :T2 "��	��4�� �� 
9 ,�� �	.  

  **  ?-;1� @.A��.�,	�	 �8± 	��I��6�� J�DK��  

  

  

,�-/ B0 ��4�-$;� �,��@� -�
/ ���� �89
 645; � C3� �*�pH  ��$� DEF ��
� �  

�������

��� 

���� ���� 

)���� �����!�� �� "�#$%�&(  

'$%*� +��- �/$� 

)+0��(  

1�2+��/  

)+0��(  

pH 345 ����  

)+0��(  

�%6���  b 7�/7* a9:/;< b=>/<: c:?/< a ;>/;@ 

��	$&  cd �7/� a:A/;> c<;/?A a9;/< a B9/;B 

C$�D�E$F  d ?9/< bc?:/;= f@?/;A a9B/< b B;/;> 

�G�HI%�  bc ?9/> a:</;> a>;/>: d 9B/= a @A/;9 

�$�� ��	  e<=/? a<A/;< cd@;/?< b ?A/< a @@/;B 

�!���J�/  bcdB?/< aB>/;< d>=/?= b =@/< a ?>/;@ 

�6����  d9:/= d=;/;; e@A/;9 a BB/< b ?@/;>  

KD#��  b�L/7 c@;/;? d9>/?= b ==/< b 99/;> 

M	��  aL�/� bA9/;= bA;/<; cd @B/= a A@/;B 

      *  R�;6S� TO� �	 UD6V� JDS W= 3��IS "���	 	�IX� �-6� D8 �	�  %I���I� DA=I<= �) E(��7( @<��	 �-��Z.  

  

  

,�-/G0 
 645; � �
�2 �*���4�-$;� �,��@� -�
/ ���� �89pH   ��$� DEF ��
� �  


#�$=4� 

%����
�	� �
�2 

89
 645; 

)I���4� 64	
; � ��J��$K(  

,��@� -�
/ ���� 

)-A��(  

�4�-$;�  

)-A��(  

pH DEF ��
�  

)-A��(  
*T0
  aMN/B** cPQ/PM aMR/MS  cTT/S  aPR/PR  

T1    bRU/S bPP/PS bMV/TV  bMR/S aRV/PR  

T2 cWV/� aSV/PS cTQ/TN  aQP/S  aNT/PR  

       *  :T00,-.� "��1( 2-') :T1 � ,-.� "��	��4�� �� 
9 ,�;<= :T2 ,-.� "��	��4�� �� 
9 ,�� �	.  

       **  R�;6S� TO� �	 UD6V� JDS W= 3��IS "���	 	�IX� �-6� D8 �	�  %I���I� DA=I<= �) E(��7( @<��	 �-��Z.  

  

  

 ,�-/X0 � -A�� <��$$=& �%�
�& '�� 2� +�3 �45# �� 67 ��$� DEF ��
  

1� ���$� %�
�& '�� %����
�	� 2� >? �
� �� � �
�  

�
�2 

C3�  
*T΄  T0  T1  T2 


	��
Y;� ��/�  ± ��/��** ��/�  ± ��/�� ��/�  ± ��/�� ��/�  ± BG/�� 

>��� �X/�  ± �G/�� G�/�  ± ��/�X �X/�  ± ��/�X G�/�  ± ��/�� 

��Z$[�!  �B/�  ± ��/�G ��/�  ± GX/�� �B/�  ± ��/�B ��/�  ± �X/�G 
     * T΄ : 0"��1( 2-') �� 34� 5678�	 :T00,-.� "��1( 2-') :T1 � "��	��4�� �� 
9 ,�;<= :T2 "��	��4�� �� 
9 ,�� �	.  

     ** ,	�	 ?-;1� @.A��.� �8± 	��I��6�� J�DK��  
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   �!�����
"�# �: �� ��$� %�
�& '�� ($$)& �*�� +���� ...  ��B 

  

����� �����! ��	���  

5) &Q)�� �( '= &E!5A
 "��38 	 (��� B5F�� 3� J

!�')% "5�3 �(5=< 3�� j�E@�	)5%  5V
8) 3� �6F &E�= ,(

�5H� +��)< ���5H� +��) U��< �� U��	J >� �5�,( , �5�

-.�(') 3� (=�5M� , 4,5�� &
�$ Z	@A� �)5F #� C

'D)< �6�% g� ')��� '�� �( &E!5A
 "�#��6� , ��	 �

���	H% R �( ��F &) "8% ;8'	��(�56
� , �M
 , �.� ��< 

��( ��	 �A
 ��)�9.o .(�	#$�( F� �( da; e,� �< 

�� 5�< )�� 'W
5�� �( (�I�� &E!5A
 "�#�-!� �� .�	 �

5E
	 5) � ��A�� 45a�aN�,�< )*$% = -���5)
��G% 

(���
 (Bower et al., 2003; Kupferman, 2002) UO,% 

'�
 5) Crassweller )(2008 � &0	 � e,� �� "��38

'6E��< �� -VI���5H� +��) �< ��)*$ ��% M
% U�
�(

W�=5M=% (��( .  

�!�" �#�	$   

5E
 k5!� ')	����2 ���8 -!�) �% �
� (��� ���( '

!� ���( U���N� ��5I��	 , JAG �(5� ���( U&EpH 

��g� �
,� �����) 4�'��Q) �5% n#I ,%  , ��E.�(

�iM=�g� ���D@A� , (�VA� '% � �( Y
� 5) &Q)�

u�	'< � -;5)� ���N� �( ��	 , �	!5E� �,�� "��38 �( 

�A
 ��=5A� &E!5A
 .���� �(% g� �
,� &0�� 4�'�� "�#

E�!% � -;5)�R �( ��% 3�� j�E@� ���'�	)5 B5F�� %

, C@A� %O,#
 '�! %!�') (��� ��� 4,5��% �� ��(

(�( "5A
 , � ������ ���	 
��� 
�� �	 ����

������ �� ��� 
��� ���� ����	 ��! 
�� ��

"��#��#$% &� '�( )* � ���� +,�-. )*

/-	. )*0���  � ���	 ���.1��2  
�� ���#3�

4. �� ��!���56�.  �� 4���	 ���. 8%�� 
�	 ��

 ���. �6	 4��� ��5�. ���. )�9� :�,	 ",(�.

 8%�� ��� &� /�	 ���. �! ;%� � �,��	 ;%�

< /��56� �� 4�=>� ���?� 
�� �.�� "< �6� /*

 �	��	 �� 8%�� 
�� ���. ���$( ��5�.

4�.$	�  /*< � �!���	 &� @� 4A�B�C��5�6 )*

 '	% 8%�� ��� "	 �D$� =�E 4�.�D�� ��,	%

��	 ��*F. . 4���	 ���. '.��� 
�	 �� 
���	�	

4. ���. �6	 4��� 6�� �����%DG5. �� -VI '6E

�����5H� +��) �< ��)*$ ��% �.5).  

  

  

  

 
+\� P 0  >E$!� �� C3� ]$; ��$� �4;
E	 ���2^ �_�
`�

)a!� (%ZJ�� C3� 6bJ � )c(  

 
REFERENCES 
1. Atefi, J. (1993). Primary research in different pear cultivars in Iran. (Annual Research Report). 

Horticultural Research Dept., Seed and Plant Improvement Institute (SPII). 53. (In Farsi) 
2. Bower, J. H., Biasi, W. V. & Mitcham, E. J. (2003). Effect of ethylene in the storage environment on 

quality of ‘Bartlett’ pears. Postharvest Biology & Technology, 28, 371–379. 
3. Chen, J. L., Yan, S., Feng, Z., Xiao, L. & Hu, X. S. (2006). Changes in the volatile compounds and 

chemical and physical properties of ‘Yali’ pear (Pyrus bertschneideri Rehd) during storage. Food 
Chemistry, 97, 248–255. 

4. Crassweller, R. M. (2008). Pennsylvania tree fruit production guide. In: Harvest and postharvest 
handling. Pennsylvania State College of Agricultural Sciences, pp. 239-248.  

5. Franck, C., Lammertyn, J., Ho, Q. T., Verboven, P., Verlinden, B. & Nicolaï, B. M. (2007). Browning 
disorders in pear fruit. Postharvest Biology & Technology, 43, 1–13. 

6. Galvis – Sanchez, A. C., Fonseca, S. C., Morais, A. M. M. B. & Xavier Malcata, F. (2004). Effects of 
preharvest, harvest and postharvest factors on the quality of pear (cv.Rocha) Stored under controlled 

www.SID.ir



Arc
hi

ve
 o

f S
ID

��G             ���� �	
��
 ����� ���� ������ ��
�� �� ����� 

atmosphere conditions. Journal of Food Engineering, 64, 161–172. 
7. Gong, Y., Toivonen, P. M. A., Lau, O. L. & Wiersma, P. A. (2001). Antioxidant system level in 

‘Braeburn’ apple is related to its browning disorder. Botanical Bulletin of Academia Sinica, 42, 259–264. 
8. Kawamura, T. (2000). Relationship between skin color and maturity of Japanese pear ‘Housui’. 

Japanese Journal of Farm Work Research, 35, 33–38. 
9. Kupferman, E. (2002). Observations on harvest maturity and storage of apples and pears. Postharvest 

Information Network. Tree fruit research and extension center.Washington State University. pp.1–7. 
10. Lentheric, I., Pinto, E., Vendrell, M. & Larrigaudiere, C. (1999). Harvest date affects the antioxidative 

systems in pear fruits. Journal of Horticultural Science & Biotechnology, 74, 791–795. 
11. Ma, S. S. & Chen, P. M. (2003). Storage disorder and ripening behavior of ‘Doyenne du Comice’ pears 

in relation to storage conditions. Postharvest Biology & Technology, 28, 281–294. 
12. Mitcham, E. J., Crisosto, C. H. & Kader, A. A. (2005). Recommendations for maintaining postharvest 

quality of pear fruit. UC., Davis, USA. Retrieved January 17, 2005, from 
http://postharvest.ucdavis.edu/Produce/ProduceFacts/Fruit/pear.shtml 

13. O’Hare, T. J., Bally, I. S. E., Dahler, J. M., Saks, Y. & Underhill, S. J. R. (1999). Characterisation and 
induction of ‘etch’ browning in the skin of mango fruit. Postharvest Biology & Technology, 16, 269–
277. 

14. Peirs, A., Scheerlinck, N., Perez, A.B., Jancsok, P. & Nicolaï, B. M. (2002). Uncertainty analysis and 
modeling of the starch index during apple fruit maturation. Postharvest Biology & Technology, 26, 199–
207. 

15. Pinto, E., Lentheric, I., Puy, J. & Larrigaudiere, C. (2001). Relationship between quality parameters and 
internal disorders in pear by means of multivariate analysis. Journal of Agricultural & Food Chemistry, 
4, 95–108. 

16. Pinto, E., Lentheric, I., Puy, J. & Larrigaudiere, C. (2002). Multivariate analysis of the metabolic 
pathways involved in core browning and brown heart disorders in pears. Journal of Agricultural & Food 
Chemistry, 5, 111–124. 

17. Pre-Aymard, C., Weksler, A. & Lurie, S. (2003). Responses of ‘Anna’, a rapidly ripening summer apple 
to 1-methylcyclopropene. Postharvest Biology & Technology, 27, 163-170. 

18. Raese, J. T. & Drake, S. R. (2000). Effect of calcium sprays, time of harvest, cold storage and ripeness 
on fruit quality of ‘Anjou’ pears. Journal of Plant Nutrition, 23, 843–853. 

19. Sherafatian, D. (1994). The way of storage keeping and effective factors in storage life of pear fruits. 
(Annual research report). Seed and Plant Improvement Institute (SPII). pp.7–10. (In Farsi). 

20. Thomai, T., Sfakiotakis, E., Diamantidis, G. & Vasilakakis, M. (1998). Effects of low preharvest 
temperature on scald susceptibility and biochemical changes in ‘Granny Smith’ apple peel. Scientia 
Horticulturae, 76, 1–15. 

 

  

www.SID.ir


