
 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��	 ! ��� � "#$)& ( /�	()��*+,-

���

.!� /
�0�12�3 4�5
6 �	�� ����� 
	�)Fraxinus excelsior L. ( �� � ��70 
	�8�9(� 1�

1:	6.
$ ����86� �0 ��	;(�0 	� �08�0 �	 !

.:����< .� 3**

)���	
� �	
�
 :��/��/��  � ��	�� �	
�
 :��/�/��(

�.�=$

       .! �	5:0 ��: ��>
< ?�	@ �� 1�A	B� C�0 .   0� C���E ��F
� 1�  12�3 .!� /
�     G� ��70 
	�8�9(� 1� 	�+H         &�=I!J �0 4�I5
6 �	I�� 1�	@ 

     12�3 
	
#@ � .! 1(�86 KA	L         ��0.:0 1
�� 8�08� 8B7 �� 8�M0 1A	� �.5� ����� 
	� .! 
8�6 .       �I ��70 
	I�8�9(� C(�	I� 1�A	B� C�0 N.�

   12�3 .!� �� 8OP�          �	� � ����� 
�	< �	� �� 4�5
6 �	�� 1:�6 ����� 
	�	� �J �0 "�7 
)    
�	I< �	I� �0 "I�7 �	� 1� � �� G4�

����� (      ��� �08�0 �	 ! �� 1:	6.
$ ����86� Q��E .  R	�� 5�,H        �	� "S� 1� G1:T	� G1:	�	� 8�9(� )   U��	@ � �	()�	E G�	#� (   .!� "S� �

                 �087 ����J ���� ��J ��	�E � V8�E � 8�W�E G�E�083 XM	! G	�� G�6.:�	� � ��70 
	�8�9(� �Y�86 .      G1I:	6.
$ ���I�86� �.� C�8(#�

         ��	�� �38! 	� 0� 4�5
6 �	�� .!� /
�0�,+    �� C� WE "� Z:	��0� [08��9E �0 .\��  .     	I� 4�I5
6 �	I�� .I!� 1� �0� �	�: ]�	(:

  �	� � ��70 
	�8�9(���0� �>()�0� ����� 
�	< �	� �0 "�7 
	� .  �I��� 
�	I< �	� �0 "�7 �	� �� � 4� � ��70 
	�8�9(�  C�8(�I�� �

       .:�0� �	�: 1:�6 C�0 .!� �� 0� /2:)HH.\ ��  .(�	� �� V8�E � 8�W�E 1� 
��� 1� Y�#����0 �� �6.:�	� � ���8#! � 8�E 
	�^ �0�8M 

        C����8� �� �6.:�	� � �	� �� ��^                    .!� 
�� 0� ��M /2: Y�_� 8O0 K�08` 	� �> � ����� 
�	< �	� �0 "�7 �	� 1� �� Y�#����0 

 �6 C�0  .
(M	� �	=!J 1: .�86 Q�08! 4�5
6 �	�� 1� �8� ����� ]�	(:  a8(I�� "�	7 Y���� ��b3 �� .!� "S� Q�0�0 � 	#(:0 �� 0� 8E

�	� �� 0� �6.:�	� � /��� "S� 
0.(�0 
	�)Y�#����0^"�7 �	� �� �0�8M (�� 8(����.
)@.

�c0�
	�
.��� :G1:	6.
$ ����86� G.!� /
�0� G4�5
6 �	��8�9(� 12�3 G� ��70 
	������ 
	�

1�.2�

 ��� ��                � !" #� $ �
%& � � '( )*" � ((+
 #� ,-. /( 01
 2�3

    ��! ." 45����           /( �. 2%
 6
"� 7 4 8
� 9!:;� <:,5 �
 

      =;-�! 48
� '3� �>3 =?" '(- �%�7        �� ��- 4 � �@A - �"� B

C�B  �!" #�$ �
 .  =� =,(� E(�       �� :8 F(,��5 .�B �B" 45 �:$

  /(03         6
"� 7 4 8
� /(G-�(� �!" /H0� I���	 E	"J�" �-%


   /(� =-�K8�   �
 �  =;-�! 48
�   � ��	 E	"J�" #�,	& <�* 
� �"�B

)�� .(     
� L� � =	� (�"�+8 2�3�,K� 2"�� 6
"�7 48
� E	"J�"

        ." �;M (� <�;A ��
 = N 
� 4 -�(� 2� 3�,K� 
� % <�;A �. = N

         �!" #�$ =,(� E(� =-�K8 6
"�7 48
� /(G-�(�)�� .(  / 	"

               4O�� ! = � <�A -" =B� -. �	
� 
 
� =-�K8 <�$ C�B 
"�O�

=�  �$��)��(  =� 45 I        � � =K8: 
 P ��* % �	� $ 6"� Q" �-":


';A(!:5"     
� =)G,8 =R(@N 2�3       � $�� 4; $"� =?�0 $ #�H0(-

)�� .(     4 -:B P (?� /	" 4�   =3� (B 2� 3  S );1� 2�3
:M 5 
�

� .PG,8 
�	��;!"R(@N T��,� #�HM-"� I2
"�2
�! I<"
�-.�� #�GM-"� I=

* :  I6�@
�H� �:UA�=H(-%�;H?" �A� :h.jalilvand@umz.ac.ir

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                             1 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

���

 ��.<*.1(!�: ��8�   .!� 
�� 8OP� � ��70 
	���(�	� 1� e��8� 
	�1:�6 f�(W� 
	��	#< ��.

=0)V C�-

4-:B
=0()*" 2�3
:;5�� �(QW
#�GM	%


#
�0$

T@,�

Quercus 
stellata

$
 PX� =HMY /Z%[ =B�-
�� I�(+)�H	��& J5�� % ]:,8�

Quercus alba /Z%[ #�� =B�-
��(+)�H	��& I^"J-�5
& I<:;!:���

Acer 
saccharum

 2L:8 % /Z%[ ��	. 2���)_( P@* ��! J(	�� % <�;A��
 PZ"%" 6
"�7 48
� I(+)"��-�5 I:	�;-"��

Acer 
saccharum

 <�;A��
 =B�-
��) 2L:8 I/Z%[6%" %(+) ("��-�5 I:	
�;-" ]:,8 % J5���`

Fraxinus
Americana

 I2
�8 ��! 
� % �@��;a! % =M	%
 2
�8 ��! ." P@* ��! F	 
� �$
 PX� =B�-
��

bY�$=M	%
 2
�8 ��! ." P@* ��! 4! 
� /Z%[ =

"�7 
 F@5 <�;!" ]:,8)"��-�5(��

       = 0()*" 2�3�(+;� % =c(d� 6"�((+
 �(QW
 �d
      % 4 ;��B 
"� * 

���B �,3":Y 
"�*.

    =� <�M- J(- �(Y" 6�R?�c�      = ,R� 
: N 4� 45 �3�  ." 2
"�

 ��  !����P  G,8 6
"�  7 4  8
�  % E	"J  �" =?�0  $ 2�  3

     �!" 4;��	 E3�5 =B�-
��)�� .(     
� 6L":U! ." 2
�(A� .:,3

           =0()*" 2�3�(+;� % '()*" �((+
 �e- ." <�K8 
� 2��R;� fN�,�

   2%
 �K-& �Q" % 4-:B            <%� � 2
:-� 8 % =3� (B S );1� 2� 3

        �
"� 4R?�c� 4� .�(- 45 I#�-�� �!��)�� .( 4 -:B    S );1� 2� 3

 <�  B�� =-.:  !)� I`  I� I�� I�� I�` I�� I�� I�` I�� I�� I

�� (    <�B�� /K� %)�  I��  I��  I��  I��  I�`  I��  ��%�8� ( 
�

    4;��B 
"�* E3%g� �
:� <�K8      ()*" 9	"�$ 4� 48:
 �� % �-" =0

               � K-& � $
 2%
 �Qh � = 0()*" 2� 3�(+;� 4 Oc,� �3 �� '5�7

              P G,8 
�;Y� ! � K,
 4 - 4 5 �!" #�"� <�M- % #�$ =	�!�,$

 =� �?�Y� % ���*
 ." �QW;�    = -"%"�� �(QW 
 '( )*" ." 4H)� �$��

=�  ��(B)��(          ��! 
� 4i �3�(+;� #�0V 6�R?�c� /	" 
� =?% I

    ��! 
� 4i % =M	%
      �
: � <& ." P @* 2�3      #�"� 
"� * 4 8:
 

�!" #�M-.

              FM j,B <� �
 4 -:B I<"� 	" 
� #� $ C�j-" 6�R?�c� f@N

                �� � #� ,� 
� % #�$ 4	:K
 k�Y �� fN�,� 
� % #�:� �$�?" T	�!

   =� =R(!% ��R�" 4�         
"�* =HMY % ��� l�R� 
� =;*% =?% �!


               = � 4; !�5 <& 2� c* % =?: N � $
 ." � $�� 4;$"� �: $ . 
�

PG,8   ? % �(�:? 2�3         % � ;K� �(>(5 2"
"� <�;Y
� 4,
 I<�B�B #:

     4 -:B � � 4A	�O� 
� 2�;M(� �$
     F 	g)� % =-:) !" m� @� 2� 3

=��$�� .         C%�O� �(n ]o(! % 4	�! 4� �@A- FMj,B <��. 4-:B

  �!")� % � .(  /	"       2� (7" 2"�� <�0?& 
:M5 
� "
 4-:B   fN� ,� 

#�:0- ��K,M(� 4?��. 2
%& T08 �-")� .(

 �H!:
 4R��8_             ]& 4 5 =	� 3�8 
� I<"� 	" 
� � )� �(> !

              p�@$" ]& ." k�Y ��! ." #�� E$ ." �;M(� % �!" 4;��	 T0j


           fN� ,� 
� FM j,B <� �. ." "
 � $
 % 
:q7 #.�8" �$�� =�

4G)8 PG,8 2"        �
 FMY fN�,� 
� =?% I�!" 4;��B ��0$ 2�3

=� �3�r .�0� % =)(j-" I%��B I
"�0- Is)� �� �:$)�.(

  �
"JB  4	�� 45 #�$       I�H	��& 
� FMj,B <��. ." 2��	. 2�3

 ��! 
�                "
 � K-& t� � =) u" P ��V %  4 ;�
 /( � ." � (Y" 2�3

          4;A -"� �Y
� �$
 PX� 
� ��� �7 ." E(� E	"J�"   � -")�� .(

    =� <�M- J(- �(Y" 6�R?�c�     ';A (!:5" 
� 4 5 �3�    = R(@N 2� 3

6%�>
 =,R� 2�3   4-:B �$
 /(� 2
"�      ! 
� =3�(B 2 �3��   % � 3

 �!" #��;�" v�>
" =	�(�"�+8 S);1� 2�3�,K�)��% ��.(

        4-:B ." =H	 FMj,B <��. 4-:B 45 �j-& ."     4 5 � !" =	�3

 w(5�
 
�     #�: 
 S );1� 2� 3   P G,8 2� 3      <"� 	" ��0 $ 2� 3

4�      = � �3�r %.�� �,)� �� x:XY        #�: 
 J (- �: Y % �: $  2� 3

   =� P(HM
 "
 b?�Y         Q" 4 ,(�.  
� =
�R?�c� % �3�   2� 3�(+;� �

             #� $ C�j-" 
��- 
�(A� �	 % 4;��G- 6
:u <& �$
 2%
 =0()*"

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


.!� /
�0�12�3 4�5
6 �	�� ����� 
	�)Fraxinus excelsior L. (1�...

���

  �!")�  I`  I�� % �� .(   6� O(Od
 v� >
" 4� w	�* �y5" #%oV 4�

 9O� 'K-& I"
 =5�-" =0()*" 2�3�(+;� �"�R
 I<�K8 
� #�$ C�j-"

    4� <& ." P@* ��! F	 �	 % =M	%
 2
�8 ��! 
�    � -" #�� � 
� 5

)��(   /	" 
� "�? I 4O)7 2�,K� E,5"% 4R?�c�   4-L� ! =M	%
 2�3

       2
� 8 ��! 
� �K,
 4- I=0()*" 2�3�(+;� #�0V 4� FMj,B <��.

          
� �� ! 4� ��! PH$ 4� J(- <& ." P@* ��! 4! 
� 4H)� =M	%


���     #� j3 
� 4 -�B�,i % %� 48
� I#��! =cY <:(!�B
 2�3

���B 
"�* <:�.& �
:� �(Y" 4?�!.

g�� � �0��	�

Pd�            4� 
:- =)G,8 k
�� 
� 
JY =�:,8 P7�! 
� 4R?�c� /	" 

  �7�A�`���  �:� 
�;H3  .      <o( B <�;!" #��8 
�,5 
� k
�� /	"

          �
"� 
"�* ���& �:0d� % 
:- /(� <"
�-.�� 4�)  �:N��    % 4 8
� 

��      2�,K� % =*�$ 4O(*� ��    % 48
� `�  =?�0$ 4O(*�  .(   / 	" 
�

          � ,-�� = )G,8 <� ;Y
� S );1� T �":8 k
��  .� 0� _  �H !:


)Carpineto-Alnetum( .�0� I_   z:)� )Carpineto-Quercetum( I

.�0�_  =)(j-")Carpineto-Parrotium( �H!:
 I_   = H)(?)Alnetum-

Gledietum ( �  )� �(>  ! %_ �H  !:
)Populeto-Alnetum ( �  	 %

  �H!:
–   �)��(>! )Alneto-Populetum (#�	� = �     4 8:
 � � I�: $

  4-:0- �$"��� 4�  2�3             
� =	� !�,$ % 
: - k
� � | Oc,� ." =3� (B

    4-:B =)5 
:N 4� I#�GM	��.&          6
: u 4 � k
� � =��0
 
� �	. 2�3

#�:
�-
"� 
�M;-" =V:,;� 2�3:

Quercus castaneafolia, Carpinus betulus, Alnus 
glutinosa, Acer insigne, Fraxinus excelsior, Populus 
caspica, Parrotia persica, Rubus hyrcanum, Carex 
grioleti, Carex sylvatica, Oplesmenus undolatifolius, 
Bromus tectorum, Dactylis glomerata, Nonea lutea, 
Smilax excelsa, Hypericum androsaemum, Ruscus 
hyrcanus, Plantago major, Sphagnum SP, Microstegium 
vimineum, Ammonia baccifera, Polygonum convolvulus, 
Chenopodium album, Equisetum ravens, Hedera helix, 
Circaea lutetiana, Potentilla reptens, Sambucus ebulus, 
Viola odorata, Euphorbia amygdaloides, Verbena 
officinalis, Cynodon dactylon, Bromus tomentellus, 
Digitaria samquinalis, Artemisia compester, Nonea 

annua, Polysticum woronowii. 

    =� #�3�M� 45 2
:N <�03 4-:B I�:$ 2� 3       I.� 0� I%.� � � ,)� 

          % =H)(? I�)� �(>! IFMj,B <��. I�)� "��" I=*oM* 2�H!:


   4-:B 4)08 ." t�?          �,;A 3 4 Oc,� 
� = ;Y
� w ?�n 2� 3 .  � �

             ." = >);1� 6� @(5�
 #�: 
 � 3 2� 0()5%�H(� �(R}% wA7

4-:B �!" #��& �:8% 4� J(- v:� 2�3)��.(

 PG,8 �y5" 4G)8 2�3          2%
 
: - = )G,8 k
� � 4)08 ." 2"

   4;��	 
"�O;!" <":8 6��:!
�-" .4�       2%
 P G,8 / 	" Ix:X Y

   I=  ;���& % =�o(  ! 6��:  !
 P��  $ C
�  Ki <"
%� 6��:  !


              6��: !
 I2�� � 4 !�� % 
J Y 2� 	
� ~
�,5 6��:!
 IF(Z�;?�

  #�-�� =*�� =	�	
�       �A M- 4 
 % 
J Y 2�	
� 2%
 �� ."   2� 3

4-�Y�%
�
"� 
"�* 2" .

       k� Y 2%
 
� �;M(� z:)� |-:B '5"�
   /(G, ! 2� 3    4 � � 


 =� 'Mi�
:Y .         #
� ,5 
� � )� �(>! % t�? I�H!:
 |-:B  2� 3

43"��&            ~�> ! <�: � L� � 4 � 48:
 �� x�Y 2�3�0()5%�H(� % �3

         
 �K-& 
� ]& <�;A�. PX� 
� 45 I/	�	. ]& = � "�(� T0j  � ,5

               / 	" =	� K- � 7 
� FMj,B <��. 45 =?�7 
� I�-" #�$ �O;A�

43"��&        �%� 7 9!:;� |)u�� 4� % �3��         4 5 =	� 3�8 
� % � ;� 

         = � 6
: u =�: Y 4� k�Y �u�,V |	Jj
      ]& T 0j
 % �� (B

=� �;05 ��;@A-=� �$
 �$�� �,5)#�-
�G- 6"�3�M� .(

#�"�      !�,$":3 #�G;A	" ." =0()*" 2�3       I� $ 4 ;��B �K $:- =

 F	�J- "�	.        <�;A0i #�G;A	" I
:- =)G,8 k
�� 4� #�G;A	" /	�


      #�"� =!
�� �� 45 �:� 
:- %          =@ !�,� � *� ." � 	��B C: )R� �3

 �A(- 
"�:Y�� .4MO-  '3 =,d,� 2�3   ' 3 % �
��    �K $:- 2� ��

          = � 
"�* �:Y E$:� �	. J(- "
 =)G,8 k
�� �c!�"� .    � � � ,�

" 6�  VoN" ." /  	" �  $ #��>;  !" �K  $:- #�G;A  	 . 2�  3
"�:0-

               <"� 	" ��0 $ 2"� � #� $ 4 (K
 2
�G- '()*" % F(��
%�@�&)� (

                4 � �@A - =HM Y 6�$ �"��� % �(
 
� 45 �!" <& ." =5�7

#�� �	�! �!" �;M(� ��! 2�3)PH$� .(

              #� � 
� % J(	� � 
� #�GM 	%
 / 	" 
� =B� -
�� 4,(M(�  2� 3

     �@�":- % �@;5" I�@��;a!)K�    
�& % <� �& I� (      
� =B� -
�� 4 ,(05 %

#�  � 
� % <�;A  ��
 6%" % 2L%[ I/  Z%[ 2�  3) % �"��  � I�  (



:	�K$ ( =� �
�3� .   #� � /	� ;��B          % �"�� � % � (
 �� ! 2� 3

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

���

�����

0

50

100

150

200

250

دي
�
�

�
����

ا

د��
�ور

�

����
رد�

ا
�داد

� ��� �داد
�

��ر
��� ��� �"!ن 

# #ذر

�!' ه!ي �!ل

�(

�)

��

-150
-100
-50
0
50
100
150
200

�ق    
",�

 و 
��

"-�
�ي 

!"��
� .

/�
ر�"

!�

�!ر��/. ��-�� و �,�ق ا012. �� و �,�ق-���!ر��/. ���!ي 

����� 3�������و# .�4��

0

25

50

75

100

125

دي
�
�

�
����

ا

د��
�ور

�

����
رد�

ا
�داد

� ��� �داد
�

��ر
��� ��� �"!ن 

# #ذر

�!' ه!ي �!ل

�اد
6�

(�!
�

0

50

100

150

200

250

�(

�)

��

�)��: در89 �0ارت �!ر��/.

 "=!*. 4��8E�8��J �
h
� )Y�0� Y � (��J ��	�E � �3i\0 V8�E � 8�W�E G�6.:�	� 1� 1<�E 	� 8#!�: �	>: ��A0 �

�
��  !#�  � /	=  � �,>  !" % /  0K� ��  ! 2�  3 �  $��) #�G;A  	"

   �K$:- =!�,$":3)   #�G;A	" #
�0$`���`    =	�(�"�+8 2�,K� I��

   % 48
���        =	� (�"�+8 2"."
� I=?�0 $ 4O(*� ��     % 4 8
� ��

    % =*�$ 4O(*�     �	
� �c! ." p�>

"�/��_(      ." =M 7�� �o; Y" I

  % �(R*:� �e-          #�GM 	%
 P d� � � � 	
� �c! ." p�>

"    % �
"� - 

  2
"��  � 4  -:0- P  d� �  � 4A  	�O� 
� <& 2":  3 % ]& 6"�  ((+


�A(- ^:Ad�.

  4	�� 9!:;� /! 4-:0- 2�3    �%�7 #�$ 2
"�����    I�: � ��! 

        2�c* 4!o5 %� 
� 45��   % ��  =;-� !      �,; $"� 
"� * � ;� .  � �

                %� / 	" /( � 4 5 � 	��B C: )R� #��! �-�	
"% J(?�-& ." #��>;!"


"�  H
 
� 2�  c* 4  !o5��4  O)7 2�  ,K� ��  ! 4-�(?�  ! 2�  3

��!   =,R� 6%�>
 �(Y" 2�3  �$"�- �:8% 2
"� .  4 	�� <:i  2� 3

             � ,)� � � k
�� S);1� =M	%
 fN�,� 
� =3%�B PH$ 4� 
%�!

  4-:0- �$ =R! I�-�:� z:)1� %.��4	�� ." =��1;-" 2�3  4 5 =	�3

         �:$ 4;��B I�,$�� %.�� �,)� <�;Y
� 4	�! ." �QW;� �;05 .4-:0- �3

4	�� ."   FM j,B <� �. 4-:B 2�3)Fraxinus exceksior L. ( 
�

  4	�� /	�;M(� 45 =	�8  �� ! <�;A��
 
� �:� 4-:B /	" 4� f)R;� �3

����  �$ �$"���  .   �� ! 4;� �� % �	��B ]�1;-" 4	�� s,� % =!

            4;��B =�:,8 =?�0$ �K8 
� 4,(! ��"�� �c* ." 4-:0- F	 s,!

�$ .4-:0-  ]�* <%
� �32�3     �-�$ #�"� 
"�* x:X1� =-"�%�-  .

        �� u #��@0 ! � � � K-& 2%
 �".& 2":3 
� <�$ FMY ." ��

        o 8 / n%
 4 � �G	� H	 ." � 	"%� �;M(� �:}% 2"�� % �	��B

 �-�$ 4;Mn& . =)(� E5 9Y �� 4-L�! =M	%
 �	"%� 2�,K�  2� ;�

   �  �"�� #� =	�  0,B
J� �  � /(  � #
� ." #��>;  !" �  � % x:X  1�

#."�-"  � $ 2�(B.  �( 3    4 -:0- ." C"� 5    � Z"�* PHM � 2"
"� � 3

       #�"� J(?�-& 
� �K-& 403 % �-�:@- �!
��-       
"� * #��>; !" �
: � �3

�,;��B.

  ��V:0j��`�   #%�B =0()*" �(+;�    #�$ 2�,�)��   
� �(+;� 

%� 4  8
� % #��  ! <:(  !�B
 #%�  B 
�  Ki( 4  8
� P��  $  I

  6
"�7)T(   =B�-
�� I)P(        � 	% � -
:
 = 

"�7 bY�$ I

)H(      =R*"% v�R
 % �(1@
 I)E (      = �& ��� R
 %)W (  �� ! 
�

 =M	%
 2
�8)C( F	 I)P1( %� I)P2 ( ��! 4! %)P3 ( P@*

     4O)7 2%
 =M	%
 2
�8 ��! ."        <� �. 4 -:B =M 	%
 2� 3

 FM  j,B)FR (#�"� % 6�  VoN" �  �  #�G;A  	" ." 4  5 =	�  3

      6� � 4� �K$:- =!�,$":3��           <": ,V 4 � � $ 4 ;��B �� ! 

 PO;A� 2�3�(+;� ���B 
"�* #��>;!" �
:�) �%� 8�.(  � 3 

            PX� 4! I��! #�� #�."%� 
� v:� 4-�B s,� 2�3�(+;� ." F	

      4-L�! % =M	%
 PX� I��!)��  � (+;�  (     % = cY PH $ 4 �

��  � 
� %� 4  8
��  -�	��B <:  �.& #��  ! 2�  3 . �%
 �  �

  <:(!"�;)(�)��  I�� % �� ('K��
       
� C� B 4� C�B �3�(+;� /	

  �B
 ���� /	�;K�    � 	��B =	�!�,$ 4-�B�,i <:(! .  2� 3J(?�-&

      2� 3
"J�" C�- 
� 2
��&SAS   % Excel    � $ C� j-"  .   � 3 
�

 #
��& 4)7��   =*�� 6�R��� p:0j� 2�3   6�R��� p:0j� I#�-��

 =*�� �
%&��=*�� z�O- =B�(M1� T	.:
 % #�-�� ��"�� 
� #�-��

        �$ #�"� 
"�* 48:
 �
:� �
%&�� % =R*"% 
"�O� .  � (	W
 2"��

���               I=	� K- �� � 
� #� $ #
� $" �
": � ��;,5 �� #%oV �3

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


.!� /
�0�12�3 4�5
6 �	�� ����� 
	�)Fraxinus excelsior L. (1�...

���

 ��.<j .1� � ��70 
	�8�9(� k�: � �0.�E� �.! ��8� �	��.� �����86� �� 1<�� � �BM 
	�

<��.

)�(

 2
�8 ��!

=M	%


 2
�8 ��! ." P@* ��! F	

=M	%
)P1(

 2
�8 ��! ." P@* ��! %�

=M	%
)P2(

 2
�8 ��! ." P@* ��! 4!

=M	%
)P3(
T08

�3�(+;�PTHEWPTHEWPTHEWPTHEW

4-L�! ����������������������

4-�3�� �����������������������������������������`�

 ��! PX� 4! ��������������������`�

	%
 PX� E����������������������

T08 �����������������������������������������`�

'ZoV : I=M	%
 2
�8 ��!C w(
�
 4� =M	%
 2
�8 ��! ." P@* ��! 4! % %� F	 �P1, P2 ,P3 I4-L�! �ANL#�� � 2"�� w(
�
 4� ��! 2�3

�@��!� =?" 4	:-"[ IJAN, FEB, MAR, APR, MAY, JUN, JUL, AUG, SEP, OCT, NOV, DEC % <�;A��
 I
�K� w(
�
 4� ��! PX� 4! �

 IJ(	��SP, SU, FAL �P �=B�-
�� IT �6
"�7 48
� IH �=

"�7 bY�$ IE % v�R
 % �(1@
 IW=�& ���R
 I.

          �
%&� � % 4;A �"% �(+;� =R*"% 
"�O� =R0j
 =R(@N ';	
�G?

 :N 
� ��! � #."�-" 2�3   �-�	��B '(!�
 #�$ 2�(B .  �� #%oV

  ��� <:(!"�@(?�5 <&    �,(5:3 �%
 4� 48:
 �� I=	�K-)�� ( %

     /0)G(a !" % �)@-.%
)�` (     � � <& =0( !�
 PH $ % C� j-"

=*�� 4� 48:
�$ 4Z"
" �
%&�� % 6"�3�M� I<:(!"�@(?�5 #�-��.

lh� � ]�	(:

 p:  0j� ."���()*" �  (+;� 4  8
� =  0 I%� % F  	 ��� �  (+;� 

=,R�  ��� 
� 
"�   � -�-�� =*� � #��! 2�3)  �c ! 
���  = ?" ��

 <�,(0N" �u
� .(            � >3 <:( !"�;)(� P 0V ." � � �"�R
 /	" ."

              <:( !�B
 
� � (+;� s,� % #��! =cY <:(!�B
 ��� 
� �(+;�

 �-�� =*�� 4-�B�,i =cY)�%�8� .(

    
 �Q" J(- =M	%
 2
�8 ��! ." P@* ��! %� 
�  v� R
 % �(1@

 #�� 
�   2L:8 2�3)�"��� (   �@��;a! %)
:	�K$  (    = cY PH$ 4�

   =,R� =@(5�
 ��� 
�   �$ 
"�)    = ,R� �� 0;7" �c!  2
"��/�  
� 

�u .(        =� #�� 
� =B�-
�� �Q" I%� 48
� ��� 
�)�"��Y (  �(1@
 %

      �@;5" #�� 
� v�R
 %)�K� (           = >,� % � @y� w	� } � � w(
�
 4�

 �-�-�� =*�� . Ki /	"    ��V:0j� �(+;� 
���     2� ,K� 6"�((+
 �u
� 

       �,-J� /(01
 �,;A-":
 "
 FMj,B <��. =M	%
 �	"%� . 2�3�(+;�

          
� v� R
 % � (1@
 %� 4 8
� % ^
� � #� � 
� =B� -
�� =cY

             w	�} �� %� �3 I=M	%
 2
�8 ��! ." P@* ��! 4! 
� <�;A��


   I� @y� �Q"��       � 	"%� 2� ,K� 6"� ((+
 P 5 �-� 	
"% ." � u
� 

	%
 �-�:0- 4(8:
 "
 =M) �%�8�.(

  �� � =;!
�             wA 7�� I� K-& �."� � w !�,
 % � 
�� 2� 3

��!            � ��B 
"� * =�� 	.
" �
:� I=	�K- ��� % <:�.& �
:� 2�3

   w!�,� =	�K- ��� 45      �"� <�M- "
 �."�� /	�
)PH$� .( =��0


           =�� 	.
" �
: � <�:� ����- 4@,8 ." =	�K- ��� 4� <�(!
 P7"��

 ���B 
"�*)$PH�.(

  �� � /	�;K�              4 03 4 � 4 8:
 � � 4 -�B�,i <:( !�B
 2� 3

      I=B� -
�� ." ' V" PO;A � 2� 3�(+;� <":,V 4� =0()*" 2�3�(+;�

              �� ! % = �& ���R
 % v�R
 % �(1@
 I=

"�7 bY�$ I6
"�7

       ��! 403 45 �"� <�M- �K-& 2
"�B �Q"        2
� 8 �� ! ." P @* 2�3

        %� 48
� % =cY PH$ 4� =M	%
)   % p:- wA7 ��    � Q" <� �.  (

   =� �Qh� FMj,B <��. 4-:B �$
 ���,$�� .��� �du  �
: � �3

  ���B 
"�* �(	W
 .        %� I4 (?%" P7"�� 4-�B�,i =cY <:(!�B
 
�

   =B�-
�� �(+;�)P2PMAY (     = �& ���R
 %)P2WMAY (  %� 
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

���

 �
��

�
� .

��
� 

	

�

�



�
�

��
� 

�

�

��

�

 �
��

 �
��

��
��

 �
��

) 
.

 
!�

 (
 #

$
�
��

%
 �

��
 �

��
��

��
 �

)
&

 (
'


� 
#(

 '

�

 )
��

 *
� �

�

+,

��
 
(

�
��

��
�

�
	


�
� 



��

� 
��

� 
�

�� 
�� 



��

�
	


�
� 



��

� 
��

�

 �
	


��
 


��
� 

��
� 

�� 
�

�� 
��

� 
��

)
P3(

 �
	


�
� 



��

� 
��

� 
�� 

�
�� 

��
� 

��
)

P2(
��

 

��

� 
��

� 
�� 

�
�� 

��
� 

�



  �
	


)
P1(

)
C(

�
��

���
� �


�
 

 �

�

 

!
��"

�
#

$ 
�


�
 

%
&�'

 �

�

 
��

�(
�

��
 


�
)(*

�

 �

�

 

�
��

���
�

 �

�

 

!
��"

�
#

$ 
�


�
 

%
&�'

 �

�

 
��

�(
�

��
 


�
)(*

�

 �

�

 

�
��

���
�

 �

�

 

!
��"

�
#

$ 
�


�
 

%
&�'

 �

�

 
��

�(
�

��
�

)(*
� 


 �

�

 

�
��

���
� �


�
 

!
��"

�
#

$ 
�


�
 

%
&�'

 �

�

 
��

�(
�

��
�

)(*
� 


+,/.
*

/0
0

/.
1//.

ns
2/

/
/.

+,/.
**

//
.

/.
11/.

a
13

4
/.

//3
,3/.

*05
,.×

2+
P3

PM
A

R
.1/.

a
.,

.7
/.

P2
PM

A
Y

//3
,,/.

a
.+

.0
/.

P1
TJ

A
N

7/4
,,/.

**
*

05
,.×

/3
3

5
C

EA
U

G

0+/.
**

*
05

,.×
21

*
/4

1
/.

P3
ES

U
M

7/4
+,/.

**
*

..
+0

/.
P2

EJ
U

L
4./.

*
..

+0
/.

P1
TJ

U
L

22/.
**

*
0 5

,.×
47

0
C

ES
G

R

,3/.
**

*
..

13
/.

P2
ES

EP
44/.

C
EJ

U
L

.4/.
a

05
,.×

1.5
P2

W
M

A
Y

��
8�

 :
 �

��
(�

C
EJ

U
L

%
��

 :;
< 

=
��

$ 
>

?�
 �

 �
���

 �
;�

 �
& @

.

B

 �

�

 

�
��

���
�

 �

�

 

!
��"

�
#

$ 
�


�
 

 �

�

 

%
&�'

��
�(

�
��

�
)(*

� 

 �


�
 

�
��

���
�

 �

�

 

!
��"

�
#

$ 
�


�
 

%
&�'

 �

�

 
��

�(
�

��
�

)(*
� 


 �

�

 

�
��

���
�

 �

�

 

!
��"

�
#

$ 
�


�
 

%
&�'

 �

�

 
��

�(
�

��
�

)(*
� 


 �

�

 

�
��

���
�

 �

�

 

!
��"

�
#

$ 
�


�
 

 �

�

 

%
&�'

��
�(

�
��

�
)(*

� 


+,/.
**

*
47

0
/,

7+/.
**

*
,.

3
/,

+,/.
**

0/
2

/,
7,/.

**
*

00
1

/,

7/3
,3/.

*05
,.×

2+
P3

PM
A

R
+,/.

**
*

0 5
,.×

+.
P2

EJ
U

L
7/3

,,/.
a

.+
./

/.
P1

TJ
A

N
3/4

.3/.
a

.0
30

/.
2

 (C
EF

EB
)

0+/.
**3 5

,.×
07

2
 (P

3E
SU

M
 )

3/4
,3/.

**
*

0 5
,.×

+2
P2

ES
EP

4./.
**

*
+ 5

,.×
,1

2
 (P

1E
JU

L)
,,/.

**
*

35
,.×

435
2

 (C
EA

U
G

)

.7/.
**

*
+ 5

,.×
2+

2
 (P

2P
M

A
Y

)
2,/.

**
*

3 5
,.×

+,
2

(C
ES

G
R

)

.//.
**

*
4 5

,.×
,+5

2
 (P

2E
O

C
T)

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


.!� /
�0�12�3 4�5
6 �	�� ����� 
	�)Fraxinus excelsior L. (1�...

���

-0.3

-0.2

-0.1

0

0.1

0.2

1.7 2.2 2.7

�(
�)���<�ار واA,B @�ض 0(<8 ه! (

(Aرو�� D9!ر

 '�""""
""""""�

!
�B
!�

-0.25
-0.2

-0.15
-0.1

-0.05
0

0.05
0.1

0.15

1.7 2.2 2.7

(�(
�)���<�ار ��#ورد @�ض 0(<8 ه! (
 '�""""

""""""�
!
�B

!�

-0.4

-0.2

0

0.2

0.4

1.7 2.2 2.7

A,Bار وا�>�

Aرو�� Dاز �!ل 9!ر G�B ل!� H�

 '�"""
""""""�

!
�B
!�

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

1.7 2.2 2.7

�<�ار ��#ورد

 '�""""
""""""�

!
�B
!�

-0.3

-0.2

-0.1

0

0.1

0.2

1.7 2.2 2.7

A,Bار وا�>�

Aرو�� Dاز �!ل 9!ر G�B دو �!ل

 '�"""
""""""�

!
�B
!�

-0.4

-0.2

0

0.2

0.4

1.7 2.2 2.7

A,Bار وا�>�

 '�"""
""""""�

!
�B
!�

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

1.7 2.2 2.7

�<�ار ��#ورد

 '�"""
""""""�

!
�B
!�

-0.25
-0.2

-0.15
-0.1

-0.05
0

0.05
0.1

0.15

1.7 2.2 2.7

A,Bار وا�>�

 '�""""
""""""�

!
�B
!�

-0.25
-0.2

-0.15
-0.1

-0.05
0

0.05
0.1

0.15

1.7 2.2 2.7

�<�ار ��#ورد

 '�""""
""""""�

!
�B
!�

-0.4

-0.2

0

0.2

0.4

1.7 2.2 2.7

A,Bار وا�>�

Aرو�� Dاز �!ل 9!ر G�B ط دو �!ل�)-�
 '�"""

""""""�
!
�B

!�
-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

1.7 2.2 2.7

�<�ار ��#ورد

 '�""""
""""""�

!
�B
!�

-0.3

-0.2

-0.1

0

0.1

0.2

1.7 2.2 2.7

A,Bار وا�>�

Dاز �!ل 9!ر G�B ط دو �!ل�)-�

 '�""""
""""""�

!
�B
!�

-0.25
-0.2

-0.15
-0.1

-0.05
0

0.05
0.1

0.15

1.7 2.2 2.7

�<�ار ��#ورد

 '�""""
""""""�

!
�B
!�

-0.4
-0.3
-0.2
-0.1

0
0.1
0.2
0.3

1.7 2.2 2.7

A,Bار وا�>�

Dاز �!ل 9!ر G�B ط دو �!ل�)-�

 '�"""
""""""�

!
�B
!�

-0.4

-0.3
-0.2

-0.1
0

0.1
0.2

0.3

1.7 2.2 2.7

�<�ار ��#ورد

 '�"""
""""""�

!
�B
!�

-0.3

-0.2

-0.1

0

0.1

0.2

1.7 2.2 2.7

A�!�� ل�� A,Bار وا�>�

 '�""""
""""""�

!
�B
!�

-0.3

-0.2

-0.1

0

0.1

0.2

1.75 1.95 2.15 2.35 2.55

A�!�� ل���<�ار ��#ورد 

 '�"""
""""""�

!
�B
!�

-0.3

-0.2

-0.1

0

0.1

0.2

1.7 2.2 2.7

�<�ار ��#ورد

ــــ�ـ' 
!�ـــــ


�B!
�

 "=!j.�7	� e	2: 8�0 � �� YA	3 �� ���J8� � ��70� �0.2� 8�08� �� �.:	� 8O0 1� 1<�E 	� G�� 1<�� � �BM � ��70 
	�8�9(� e��W� � �

��0�� K��8E � ����� 
�	< �	� �0 "�7 �	� 1� � �	� �� G�	� 4� G
�	< �	� �� � ��70 
	���	#: �.� �� � ��70 
	�8�9(� 1 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

��`

1
1.5

2
2.5

3
3.5

4

1 1.5 2 2.5 3 3.5 4


,A ا��از' /��D ��' 0(<8 ه!L� A,��M N(6!ر�O

Aرو�� Dل 9!ر!�

ــــ�ـ'     
 �ـــ

ورد
ــ�#

�ــــــ
 Aــ

,ــــــ

L�

 Aــ
,ــــــ

��M
  N(

!ر�
6ـــــــ

O

1
1.5

2
2.5

3
3.5

4

1 2 3 4

Aرو�� D!0(<8 ه '�� D��
,A ا��از' /L� N(6!ر�O

�!ل 9!رD رو��A (�AP و در89 دو)

ــــ�ـ'     
 �ـــ

ورد
ــ�#

�ــــــ
 Aــ

,ــــــ

L�

 Aــ
,ـــــ

��M
 N(�

ــ!ر
6ـــــ

O

1
1.5

2
2.5

3
3.5

4

1 1.5 2 2.5 3 3.5 4

Aرو�� D!0(<8 ه '�� D��
,A ا��از' /L� N(6!ر�O

Aرو�� Dاز �!ل 9!ر G�B ل!� H�

ــــ�ـ'     
 �ـــ

ورد
ــ�#

�ــــــ
 Aــ

,ــــــ

L�

 Aــ
,ـــــ

��M
 N(�

ــ!ر
6ـــــ

O

1
1.5

2
2.5

3
3.5

4

1 1.5 2 2.5 3 3.5 4

Aرو�� D!0(<8 ه '�� D��
,A ا��از' /L� N(6!ر�O

Aرو�� Dاز �!ل 9!ر G�B دو �!ل

ــــ�ـ'     
 �ـــ

ورد
ــ�#

�ــــــ
 Aــ

,ــــــ

L�

 Aــ
,ـــــ

��M
 N(�

ــ!ر
6ـــــ

O

1
1.5

2
2.5

3
3.5

4

1 1.5 2 2.5 3 3.5 4

Aرو�� D!0(<8 ه '�� D��
,A ا��از' /L� N(6!ر�O

Aرو�� Dاز �!ل 9!ر G�B 8 �!ل�

ــــ�'     
 �ـــ

ورد
ــ�#

 �ــــ
Aــــ


,ــ
L� 

Aــــ
�,ــ�

M N
ر�)

ــــــ!
6O

y = 0.9971x
R2 = 0.9997

1
1.5

2
2.5

3
3.5

4

1 2 3 4

'�� D���,A ا��از' /�M A,
L� N(6!ر�O

A�!�� ل��

ــــ�'     
 �ـــ

ورد
ــ�#

 �ــــ
Aــــ

�,ــ�
M A

,ــــــ

L�

 N(�
ــ!ر

6ــــ
O

1
1.5

2
2.5

3
3.5

4

1 2 3 4

'�� D���,A اد�!ز' /�M A,
L� N(6!ر�O

�H �!ل G�B از �!ل 9!رD رو��A (�AP و �!د')

ــــ�ـ'     
 �ـــ

ورد
ــ�#

�ــــــ
 Aــ

,ــــــ
��M

 Aــ
,ـــــ


L�
 N(�

ــ!ر
6ـــــ

O

1
1.5

2
2.5

3
3.5

4

1 2 3 4

'�� D���,A ا��از' /�M A,
L� N(6!ر�O

دو �!ل G�B از �!ل 9!رD رو��A (�AP و �!د')
ــــ�ـ'     

 �ـــ
ورد

ــ�#
�ــــــ

 Aــ
,ــــــ

��M
 Aــ

,ـــــ

L�

 N(�
ــ!ر

6ـــــ
O

1
1.5

2
2.5

3
3.5

4

1 2 3 4

'�� D���,A ا��از' /�M A,
L� N(6!ر�O

�8 �!ل G�B از �!ل 9!رD رو��A (�AP و �!د')

ــــ�'     
 �ـــ

ورد
ــ�#

 �ـــــ
Aــــ

�,ــ�
M A

,ــــــ

L�

 N(�
ــ!ر

6ــــ
O

 "=!+ .� � ����� 
�	< �	� �� ���J8� �0.2� 8�08� �� ��70� �0.2� �� 5E ����� �(��	>A 1� 1<�E 	� �J �0 "�7  �	� 1� � G�� G4

����8E [��\ 1� ��	#: �.� �� � e��W� � ��	� YA	3

     ' 3 �G	� H	 � � =M	%
 2
�8 ��! ." P@* ��!   �	� $ =G;A �

           �: � #� $ �� j	" �-�	
"% C
:
 <& P(?� 4� 45 �,;$"� .  �� � 
�

            w !�,� % � 	��B �� 7 =	�K- ��� ." =�& ���R
 I=-�	��  /	� 


 4� �."��   ��& �!�)�%�8` .(     �%" 4)7�� ." I=0()*" 2�3�(+;�

      S(R} 45 C"�5 �3 I=	�K- 4)7�� �
     �-� $ �� 7 �-�:� �
 . 
�

            2� ,K� 2%
 = 0()*" � (+;� s, � I=	�K- 4-�B�,i <:(!�B
 ���

     �,;$"� �Q" FMj,B <��. =M	%
 �	"%� .   =	�K- �����   ." �u
� 

��5 �(A>
 "
 �$
 6"�((+
.

     4� �@A- ��� /	" �� �         /	� ;05 2"
"� = )@* P 7"�� 2� 3

   6"�((+
 w	�})��/� (      =*� � 6� R��� p:0j� /	�;05 %  #� -��

)��/� (�:� .�	��B /((R
 �	. ��$ 4� =	�K- ���:

]�[

( ) ( )
( ) ( )
( )P3PMAR0.001524

2P2PMAY510187P2ESEP0.00429

P2EJUL0.00368P1TJAN0.04480.788FR

+

−×++

++=

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


.!� /
�0�12�3 4�5
6 �	�� ����� 
	�)Fraxinus excelsior L. (1�...

���

 ��.<m .�.� .��nE � �(��� [	SW�� 8�	� 1:	6 .
$ �BM ����86� 1�38� �� �.! g�08� 
	�)fA0 (��W� � �� 1<�� 	� �BM e

)&(�	� K)3 8� G12�3 
�� � ��70 
	�8�9(� 
�0o68O0 
	�4�5
6 �	�� ����� 
	�

��! wA7 �� ��� p:-=0()*" �(+;�VIF‡MACSSRPRESS

S?"_C�B 4� C�B �%
 �� 4-�B�,i =cY <:(!�B
 

2
�8 ��!)C(CEAUG���/����/�����/���`�/�

CESGR���/�

CEJUL�`�/�

 ��! F	)P1(P1TJAN����/���`/�����/�����/�

P1TJUL����/�

 ��! %�)P2(P2PMAY���`/��`��/��```/�����/�

P2EJUL����/�

P2ESEP����/�

P2WMAY���`/��

 ��! 4!)P3(P3PMAR����/��`�/�����/�`���/�

P3ESUM����/�

]_!�B
 C�B 4� C�B �%
 �� 4-�B�,i %� 48
� % =cY <:(

2
�8 ��!)C((CEFEB)2�``�/����/������/�����/�

(CEAUG)2`���/�

(CESGR)2����/�

 ��! F	)P1(P1TJAN����/����/�����/�``��/�

(P1EJUL)2����/�

 ��! %�)P2(P2EJUL����/����/������/�����/�

P2ESEP����/�

(P2PMAY)2����/�

(P2EOCT)2����/�

 ��! 4!)P3(P3PMAR����/����/���``/�`���/�

(P3SUM)2����/�

VIF ��-�	
"% C
:
 
:;5�� IMAC ���� =;!
� ISSR=*�� 6�R��� p:0j� I#�-�� % �3PRESS=*�� 6�R��� p:0j� I�
%&�� #�-��

 <& 
� 4  5FR4  O)7 2�  ,K� I  �FM  j,B <�  �. =M  	%
 2�  3

P1TJAN              �� ! ." P @* �� ! F	 
� 4	:-"[ #�� 6
"�7 48
� I

   �=M	%
 2
�8P2EJUL   % P2ESEP       v� R
 % �(1@
 w(
�
 4� 

          I=M 	%
 2
� 8 �� ! ." P @* ��! %� 
� �(��;a! % 2L:8 #��

P2PMAY     = � #� � =B�-
�� I        2
� 8 �� ! ." P @* �� ! %� 
�

   % =M	%
P3PMAR �� I           ." P @* �� ! 4 ! 
� ^
�� #�� =B�-


 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

���

1.7

1.8

1.9

2

2.1

2.2

2.3

2.4

2.5

2.6

2.7

1 3 5 7 9 11 13 15 17

obs prd yclb

res-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2

0.25

1.5 1.7 1.9 2.1 2.3 2.5 2.7

 `Oا ب 

8>)0 D!��b
A)��) Aرو�� D!ه

 (�(�

='��!� .B!� ت!,���
�ع L�09/0

=����� e��f84/0

 g���
�ع L�'��!� .B!� =005/0

 "p!m. ��70� 8��	2� )obs( ���J8� G)prd ( ����08��A	q  �)yclb ( Gr�5
6 �	�� 1:�6 
08� ��	#: �.� ��

 ��� ��*, 8�M0 �	� )fA0 (�7	� �0.2� � ����08��A	q �.:	�)res ( [0.�	�� "�	2� ��)&(

   =� =M	%
 2
�8 ��!�,$�� .  - ��� �
%&��     = R*"% 
"�O� �� =	�K

       45 �"� <�M- % �$ #�@(?�5�`   � -
"� =	"%& '3 �G	�H	 �� �u
� 

)PH$`.(

 4j(;- /(,i       �
L� � 2� 3�,K� 
� �(>! FMj,B <��. 2"�� 2"

 P  G,8 
� % =?�0  $ #�  H0(- 
� =	� (�"�+8 F  @5 <�;  !" 2�  3

)"��-�5 (  �!" #�$ Pu�7 .        2L� � 2�,K� s	�;- 
� 45 =
%�>
 �K,


(�"�+8              E, 5"% 
� �(YW 
 #� � F	 �
"� �:8% 4R?�c� /	" % =	�

      � !" = 0()*" 2� 3�(+;� ��"�� 
� �$
 .    2� 3�,K� 
� #%o V 4 �

    #�,-. /(01
 /	�;K� I�
L�� =	�(�"�+8       FM j,B <� �. 2"� � �3

             
� =M	%
 2
�8 ��! ." P@* ��! %� % F	 
� =B�-
�� I�(>!

         � !" #� $ �
"J B �$
 PX�)�� .(  P G,8 
�   � ,� 2� 3 fN

               "� �" % =?�0 $ J ��* z: )� "
 =-� *:� ]:H$& I=?�0$ 4?�;R�

    #�"� x�X;Y" �:Y 4� 2�,*      FM j,B <� �. 4 5 2
: N 4� I�-"

        = � 
"� * ]:H$& �	. 
� 4M(03 �(>!        � ?�7 / 	" 
� % �� (B

             �:KM � � Y
� =V� >

" � $
 E3�5 % 4,
 =5.�- It�� �*


  �!")��(        4-:B <":,V 4� 4-:B /	" 45 �,i �3 I   0(- 2"   
� ���� 4

�!" #�$ 2�,� 4;!� 4	�! 4�.

             4 5 �,;A (- =	� K,
 4� =0()*" 2�3�(+;� 9O� 6
:u �3 
�

  4O)7 �$
 2%
     = � � Q" =M	%
 2�3      2� 3�(+;� �	� ! I� -
"�B

          9	"� $ Ik� Y 
� �: 8:� =	"� n � u�,V I
: - � ,-�� =c(d�

            
"�* �:Y �(QW
 �d
 "
 �$
 J(- #�(n % 4	�A03 <�3�(B =R0j


=��,3� .�               I
� K� C� G,3 
� 4 5 � !" #� $ C:)R� ��y� <":,V 4

     =,R� 
:N 4� v�R
 % �(1@
   = � E	"J�" 2
"�   t� � % � ��	  2� 3

     =� "�(� 4R!:
 #�,,5 <"JY <�;Y
�       � HV �� 45 =?�7 
� I�,,5

                % 4 ;��	 E3� 5 v� R
 % � (1@
 It�� �J	
 % 2�(� C�G,3 
�

      =� <�M- E	"J�" ]& =dc! <�	�8 
"�O��3� .   #� $ b1M �

  45
�Q&              P ��* ]& ." #��>; !" =	� -":
 �� z�@

" 
� =HMY =>,� 

     �!" ';A(!:5" 
� ���@
)`� .(    � Y
� =H(?%
�(3 6�X1M�

       �	�%� d� 4� 48:
 �� S);1� /(,! 
�        P ��* ]& �: @05 % � 3

               <�M - 4 5 I� !" 4 ;��B 
"� * 4R?�c� �
:� ';A(!:5" 
� ���@


4-:B =�& .�(- 6%�>
 #�,3�=� /! wA7 �� �3 �$��)`�.(

�(+;�            = @(5�
 % #�� ! 2"Jj� ��� E$ 
� #�-�� =*�� 2�3

           =

"�7 bY�$ Iv�R
 % �(1@
 w(
�
 4� 45 I�-�$ 2�,� 4;!�

      �(
 #�� 6
"�7 48
� %_   �"��� ) 2L: 8(        % � @y� 6"� Q" � � I

                   2%
 "
 �(QW 
 /	�;M (� = >,� � Q" � � #� � <� 03 
� =�& ���R


4O)7      ." FMj,B <��. =M	%
 2�3  �,;$"�B =*�� �:Y .    � e- 4 �

=�              I�"�� � % �(
 #�� 
� k�Y 
� #��>;!" P��* ]& <:i 45 �!


         =� E3�5 6�$ 4� ��	. v�R
 % �(1@
 �)V 4�    =B� -
�� % ���	

       #�� �	�! 4� �@A- #�� %� /	" 
�       = � /	� ;05 �� ! 2� 3  I� $��

               / 	" = �& .� (- <"� @8 2"� � =��5 k�Y 
� �:8:� ]& �L�0;7"

I�A(- 4-:B�!" #�	��B 
�H$& <& =>,� �Q" 4j(;- 
�  .

 �GM	%
 �(R}%#           ." 2� 	�� 6� � k� Y 45 �!" 2
:N 

    =� ]& ." p�@$" I��!�$�� .        � � =3�GM 	%
 9	"�$ 
� 4-:B /	"

    �!" #�$ 
�B.�! I��	. ]& .    ��! 
� 45 =��G,3 
�    I� (Y" 2� 3

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


.!� /
�0�12�3 4�5
6 �	�� ����� 
	�)Fraxinus excelsior L. (1�...

���

                � 7 ." E(� 2���B E	"J�" 4� 48:
 �� ��! ." #�� %� �	 F	 
�

0d
        % =B� -
�� <"J (� ." v�R
 % �(1@
 �
 #�$ w8:� I4-:B P

� % ��  (G� =M  (� ]& #�  (Y�  �
"�  G� �  Q" 4  -:B /  	" �  $
 


)�%�8� .(  PH$`  =� <�M-        �: N 
� E	%
 45 �3���   �� ! 

 =� <�M- #�,3�5 �-%
 �(Y"  = � �L� 0;7" /	" % I�3�   P (?� � -":


  4;!:(� '3 4� �(QW
��! '()*"  4;$�B 2�3)   4 ! � 
   / 	" 
� �� !

f(Od
 (           � 3� <�M - FM j,B <��. 2
�8 ��! E	%
 2%
 "
 .

            = ?% I� !" #�M- C�j-" f(Od
 /	" 
� =H	[:?:	J(� �(QW
 PZL�

   4-:B FMj,B <��. <:i   =� T*:
 �� 2"         C� B P (?� 4 � % � $��

             #� � 
� v� R
 % � (1@
 �c! /;�
 L�� % ":3 <�$     % � (
 2� 3

        ]& % =	"�n �":� �	�Y� ." I�"���       2%
 4 j(;- 
� % #�$ 4;!�5

."�    �(R }% x:X Y� 4O)7 2�,K�      � !" 4; $"�B �Q" �3 . 4  ة"-

                 ." = �& ' 5 9	"� $ 
� "
 ]& = ;7"
 4� 45 �!" 2
:N k�Y

 =� �!�               ' 5 
� i� �"�� � % �(
 #�� %� 
� P(?� /(03 4� I�3�

  �!" #�$ =�& .�
"JB        �(	W
 �
:� "
 p:}:� /	" J(- =0)V 2�3

#�"� 
"�*�-" .V 4� 4-:B %� ��y� <":,Fraxinus profunda % F. 

caroliniana=� =
�(u:XY /(,i 2"
"�  �,$��)��.(

15�(:
8�6

          
� =B� -
�� % = 

"�7 bY� $ � 	 6
"�7 48
� 2.�! �
"%

��� 4� 4)7�� �3 
� �K-& �ou" w8:� �3   4 )7�� 
� x:X Y

   " � $
 2%
 =0()*" 2�3�(+;� 45 ��5 ��K,M(� % �	��B =	�K-  � Q

�-
"� .        I=B� -
�� � � "
 = 

"�7 bY� $ 4M (03 � 	�� /	"���,�

         �� � 
� = �& ��� R
 % 6
"�7 48
�       %� 4 8
� % = cY 2� 3

  �:0- �
"% <:(!�B
 .<�03         #�"� <�M - F 	 �%�8 
� 45 2
:N

      4� <:(!"�;)(� �%
 �� 6"�((+
 w	�} I�$  �ou" #�$ #��� 
�5

             6"� ((+
 w	� } 
"� O� ." 4 )7�� 4 � 4)7�� % �$      � � % ' 5 

�	��B #�%J�" /((R
 w	�}.

    ��� /(01
 
� =K��M� 2:G?"#."�-" �� �32�(B   = R*"% 2� 3

            � !" =	� K- ��� w!�,� �."�� #�,3� <�M- 45 I�$"� �:8%

)  PH$� .(         2�
%&� � I=	�K- ��� 
� �(03" �� =0()*" 2�3�(+;�

             % �"� <�M - � O��c� 6"�3�M � �� I�:0- 4@!�d� �$
 2"�� 45

�@(?�5         �d u % � *� I�� � <:(!"         �� 5 � (	W
 "
 =	� K- �� �

)PH$` .(    4 O)7 =,(01
 2:G?" /	"���,�      9 !:
 =M 	%
 2� 3

w!�,�  4� ��� /	�
  = � 4R !:
 % 4(u:
 P��* #��& �!� � $�� .

      �� � 6�-� !:- % 6"�((+
 �K��M�     #."� -" � � � 3   = R*"% 2� (B

4O)7          FM j,B <� �. � (Y" 4?� ! #� j3 �: N 
� =M	%
 2�3

4�:Y�"� <�M- "
 �$
 E,5"% =�.

             � ((+
 4 � 4 8:
 � � IE 	%
 �� ! wA 7 �� 45 �$ C:)R�

           #� � p: 0j� 
� = ?% I�A(- <�AH	 �$
 E,5"% I9	"�$  2� 3

C�B    ��! �$
 PX� 
� �
       6"�Q" I=M	%
 2
�8 ��! ." P@* 2�3

    =� 
�H$& "
 �:Y =>,�            6� R?�c� 4 � .� (- 4 5 � ,i �3 I�-.�!

#��;AB  =� ^�A7" 2�
�:$.    ��� ." =05 �"�R
 "�	.   #�� ! 2�3

       =,R� �R� P7"�� C�j-" 2"�� �%
% 2"�;�" 
�      / 	" 4 5 I�-�$ 
"�

4j(;- 
� �:Y�:� �3":1- �(QW
 =� =	�K- 2�(B.

              "
 #� -�� =*� � 
"� =,R� 2�3�(+;� ." F	 �3 �Q" =	�K- ���

 ��5 b1M� .         6
:u 4� '3 % =cY PH$ 4� '3 �3�(+;� 6"�Q"

�  � 
� I%� 4  8
��  	��B �3�  r =	�  K- � .w  !�,� ��  � /	�  


        � Q" �� ! % =0()*" 2�3�(+;� =��0
 ." 4-�B�,i =cY <:(!�B


       ��! =0()*" 2�3
:;5�� 45 �"� <�M- �K-& 2
"�B    ��! ." P@* 2�3

                2�� 	. � (03" ." %� 4 8
� % = cY PH $ 4� =M	%
 2
�8

�-
"�
:Y�� .            | (?%" P 7"�� 
� IFM j,B <� �. 45 �
"� ��0;7"

 d
 �$
   ��K- |	�! �(QW
 �         4 5 I� $�� 4;��B 
"�* %.�� �,)� 2�3

       ��! �$
 �(YW
 
� �(QW
 =� �:Y /	"   �!" #�:@- �R� 2�3 . �-%


  4O)7 �$
 =B�,3�5      = � ]:Ad� 'K� 
"�M3 F	 �3    4 5 I�: $

       #�� 
� ":3 2��� �?�7 /(03 4� �B" C�B 2�3     I� ��	 4�"�" ��! �


      Y �:8% FMj,B <��. 4-:B l"�O-" ��0;7" �$"� �3": .  2"� �

        = � 4(u:
 f(Od
 /	" s	�;- ." �;M(� <�,(0N"      <� �. � $
 I�: $

  #�:
 
� FMj,B       4 -:B �� w(5�
 
� % b?�Y 2�3    � ,-�� =	� 3

             #%o V % �: $ #�"� 
"� * 48:
 �
:� �G	� 2�3�8 
� %.�� �,)�

   4O)7 2�,K� |R?�c� ��        =M 	%
 � 	"%� T cO� �c! I=M	%
 2�3

�"% �(+;� <":,V 4� J(-��(B 
"�* =��	.
" �
:� 4;A.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

���

��	
�������	;(�0

�. � I�-:)()8 .���� .          PG,8 
� �)� �(>! 4-:B =H	[:?:5" 9	"�$ % =	�(�"�+8 
�M;-" =!
��   <"� 	" ��0$ 2�3 .      � K8 4 ��- <� 	��

^
�� �(��
 #�GM-"� I=!
�� 4��,M-"� �Y".

�. � I�-:)()8.IC . % /$%
 �"g- w(@7k .=-�0()!.���� .
��     
J Y =�: ,8 P7� ! '( )*" = ! .      E	� 03 /(;A 1
 4 � #� $ 4 Z"
"

/(�    
J Y 2� 	
� =))0?" .        2
� H03 � -%
 % 9 �"%
 = !
��     
:M 5 <� (� � 3  =)7� ! 2�3 .��   % ��      #� � � K� ����   I�A )��� I

#�GM-"�=V�0;8" % =-�A-" C:)V #�HM-"� I<"
�-.�� .<"�	" .

�. � I2
�>u.
.I� .  I#%g��!
��".3  .   % =X07& .-%���,( .���� . #�B 4R?�c�  =!�,$)Dendrochronology (     6"� Q" =!
�� 
:e,� 4�

 FMj,B <��. �Y
� =V�R$ E	%
 2%
 �� <"�K
 2":3 =B�:?&)Fraxinus excelsior .(<"�	" =R(@N T��,���)�:(���_���.

`. � I2
�>u.
 . <"
�H03 %.���� .          4 Oc,� 4! 
� FMj,B <��. 4-:B =;Y
� 2
�G- '()*" 4R?�c�  <"� K
  .     I2.
%�M 5 C: )V 4 )j�

��)` :(��_��.

�. C I2�@N .���� .              P G,8 
� FM j,B <��. �Y
� =!�,M)G,8 6�X1M� % =c(d� �A	. 9	"�$ =!
�� 6�R?�c�    4 -"�5 2� 3


JY 2�	
� .T��,� % 2.
%�M5 C:)V #�GM-"� I=R(@N T��,� #�HM-"� I�$
" =!�,$
�5 4��- <�	��<�B�B =R(@N .

�. C I2�@N .���� .-     #�:
 �	�	�� % �
%�� I�A	. #:d    4;1(�& =R(@N 2�3.     P G,8 
� FM j,B <��   2
J Y 2� 3 .    = )� E	� 03

PG,8 �	�	��
"�	�� 4R!:
 % ��0$ 2�3 . �)8�I6�d>u ���_���.

�.] I<�(-:,j� .���� .�A	. 9(d� % <�;Y
� .<"�K
 I<"�	" �A	. 9(d� <��.�!.

8. Arp, P.A. and J. Manasc. 1988. Red spruce stands downwind from a coal-burning power generator: tree-ring 
analysis. Can. J. For. Res. 18: 251-264.

9. Blasing, T.J., D.W. Stahle and D.N. Duvick. 1988. Tree-ring based reconstruction of annual precipitation in the 
south-central United States from 1750 to 1980. Water Resources Res. 24: 163-171.

10. Blasing, T.J., D.N. Duvick and E.R. Cook 1983. Filtering the effects of competition from ring width series. Tree-
Ring Bull. 43:19-30.

11. Canadian Climate Program Board. 1991. Climate change and Canadian impacts: the scientific perspective. Environ. 
Can. Publ. EN57-27/1991-01.

12. Cook, E.R. 1985. A time-series analysis approach to tree-ring standardization. Ph.D. dissertation, University of 
Arizona. Tocson. 

13. Cook, E.R. 1988. A tree-ring analysis of red spruce in southern Appalachian mountains. In analyses of great smoky 
mountain red spruce tree ring data. Eds. P.C. Van Deusen. USDA For. Serv. Gen. Tech. Rep. So. 69: 6-20.

14. Cook, E.R. and A.H. Johnson. 1989. Climate change and forest decline: a review of the red spruce case. Water Air 
Soil Pollutt. 48: 127-140.

15. Federer, C.A, L.M. Tritton, J.W. Hornbeck and R.B. Smith. 1989. Physiologically based dendroclimate models for 
effects pf weather on red spruce basal-area growth. Agric. For. Meteorol. 46: 159-172.

16. Gyette, R.P. and C.F. Rabeni. 1995. Climate response among growth increments of fish and trees. Oecologia. 
104: 272-279.

17. Hansen, J.E. 1988. The greenhouse effect: Impact on current global temperature and regional heat waves. 
Washington D.C.

18. Harvey, L.D.D. 2000. Understanding global environmental change: climate and global environmental change. 
Prentric Hall, Toronto, Canada.

19. Hendershot, W.H. and B. Cote. 1992. Soil acidification, forest fertilization and maple decline. Invited presentation 
to the Environmental Resources Research Institute, Penn State Univ.

20. Hocking, R.R. 2003. Methods and Applications of Linear Models: Regression and the analysis of variance. Second 
Ed., Wiley Series in Probability and Statistics, Wiley Interscience, A John Wiley & Sons Pub., USA.

21. Innes, J.L. and E.R. Cook 1989. Tree-ring analysis as an aid to evaluating the effects of pollution on tree growth. 
Can. J. For. Res. 19: 1174-1189.

22. Jacoby, G.C. and E.R. Cook. 1981. Past temperature variations inferred from a 400 year tree ring chronology from 
Yukon Territory. Canada, Arct. Alp. Res. 13: 409-418.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html


.!� /
�0�12�3 4�5
6 �	�� ����� 
	�)Fraxinus excelsior L. (1�...

���

23. Jalilvand, H. 1992. Geographical desimination and ecological conditions of Populus caspica in northern forest of 
Iran. In: International Symposium of Integrated of Forest Information Management Systems, October, Tesokuba, 
Japan.

24. Jalilvand, H. 1997. The growth responses to climatic variables in mixed regression models. In The 8th International 
Conference on Rainwater Catchment Systems. Tehran, I.R. Iran: 1941-1951.

25. Jalilvand, H., S. Gh. M. Jalali, Akbarinia, M. Tabari and M. Hosseini. 2001. Growth response of eight hardwood 
species to current and past climatic variations using regression models. J. Agric. Sci. and Tech: 3(3): 209-225.

26. Jalilvand, H., S.G. Jalali, M. Akbarionia, M. Tabari and S.M. Hosseini. 2002. Growth response function of eight 
hardwood forest species to climatic variations. Dendrochronology, Environmental Change and Human History, 
6th International Conference on Dendrochronology, Quebec City, Canada, August 22nd- 27th 2002.

27. Jordan, D.N. and B.G. Lockaby. 1990. Time series modeling of relationship between climate and long-term radial 
growth of loblolly pine. Can. J. For. Res. 20: 738-742.

28. Lane, C.J., D.D. Reed, G.D. Mroz and H.O. Liechty. 1993. Width of suhar maple (Acer saccharum) tree rings as 
sffected by climate. Can. J. For. Res. 23: 2370-2375.

29. Larsen, C.P.S. and G.M. McDonald. 1995. Relationship between tree-ring widths, climate, and annual burned in the 
boreal forest of Alberta. Can J. For. Res. 25: 1746-1755.

30. McLaughlin, D.L. 1991. Dendrochronological study of nine tree species exposed to fluoride emission from an 
aluminium smelter. MSc. Thesis. University of Toromto. Toronto, Ont.

31. Mitchell, J.F.B. 1990. Is the holocene a good analogue for greenhouse warming? J. Climate 3:1177-1192
32. Piowesan, G., A. Difilippo, A. Alessandrini, F. Biodi and B. Schirone. 2005. Structure dynamics and dendroecology 

of an old-growth fagu forest in the Apennines. J. Veg. Sci. 16:13-28.
33. Robertson, E.O. and L.A. Joza. 1988. Climatic reconstruction from tree rings at Banff. Can. J. For. Res. 18: 888-900.
34. Rosenblatt, J.R. and C. Spiegelman. 1981. Discussion of Bayesian analysis of the linear calibration problem. 

Technometrics 23: 329-333.
35. Ryan, D.A.J., O.B. Allen, D.L. McLaughlin and A.M. Gordon. 1994. Interpretation of sugar maple (Acer

saccharinum) ring chronologies from central and southern Ontario using a mixed linear model. Can. J. For. Res. 
24: 568-575.

36. Singh, T. and J.M. Powell. 1986. Climatic variation and trends in the boreal forest region of western Canada. 
Climatic Change 8: 267-278.

37. Smith, D.M., B.C. Larson, M.J. Kelty and P.M.S. Ashton. 1996. The practice of silviculture: Applied forest ecology. 
Ninth Edition, New John Wiley & Sons Inc., New York.

38. Tardif, J., J. Brison and Y. Bergeron. 2001. Denroclimatic analysis of Acer saccharin, Fagus grandifolia, and Tsuga 
Canadensis from an old growth forest, southwestern Ouebec. Can. J. For. Res. 31:1491-1501.

39. USDA Forest Sevice. 1990. Silvics of North America. Vol 2: Hardwoods, Written by: Harm, W.R. PP. 355-357, 
Burns, R. M. and B.H. Honkala (Eds.), (Technical Coordinators), USA.

40. Wilson, K. B., D. D. Baldocchi and P.J. Hanson. 2001. Leaf age affects the seasonal pattern of photosynthetic 
capacity and net ecosystem exchange of carbon in a deciduous forest. Plant Cell Environ. 24: 571-583.

41. Yoder, B.J., M.G. Ryan, R.H. Waring, A.W. Schoettle and M. K. Kaufman. 1994. Evidence of reduced 
photosynthetic rates in old trees. Forest Sci. 40: 513-527.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

05
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.49.8
https://jcpp.iut.ac.ir/article-1-812-fa.html
http://www.tcpdf.org

