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

��� 

,�- �.�� �	"/ 0!� 12���)Acer velutinum Boiss (�567� 	� 8.� 
	� 

9��7 0�	: ����(*;
.�� ���&�<;
0�"=�� >���	�)��?@A ����@B <

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

�0�C# 

D�- ,"A .E	: F�GH' �567� I	�� .� ,�- �	"/ 0!� �
�� "/ J7 �� 8.� 
	� �/	%&��K �	%&?	)(LLM 	N7�� O2N� �� P	NQ'�� .%� (��

0! �	R/� ���K �	 ! .T�� �� ;��U
� T7� 
�.�<+M ;,�- 1%�	7 V��.- �	"/ 1�W� *X1� 1�W� 0! Y	Z%/� ���	[' \��W .��7�� \	QW

 %
��%� O2� ;,:	&� ;J�] ��� ;��0�' $�	! 8.� J7^�?����� \	QW � 1G7 .2_ � 1_	� ��� $�	! �	"/ ��� 1� ,:	&� ,�&/ � 
>

 ���0/� 8.� J�] � 
.�5
����' � 1_	� 
����' $K �	"/ 	�07�.5 1��	H� >�/ .�� ��	Q%N�� 	N� � 8.N� JN7^�?����� \	QNW I	�� .�

V�� �.�`%� 0
# � ��	� �/���.5� 
	�)�	5 1� �	5 V�� (D�- �0� T���' 1� ��0_� �� � 
.2_ � �?�� 0!� ��>�� �
�� T�
#
�'��� 1_	� 

$K ��	"/ 	�0!.1K ��� �	�/ a7	%/����	Q'�� 0!� ��>�� 8.� ��0�' � 
>%
��%� O2� I	�� .� ���'�	"/ 	�T� Z' ���_ $�	_ ,_� 	� �� 

�� .����>�� ;8.� ��0�' � 
>%
��%� O2� ;8.� ��� I	�� .� T�
#
����'�� / ���b.� ���	
� ,_� 	� �� �	"/ 1_	� .� 1G7 .2_
����' 

$K�	"/ 	��� ��A� 1� 1A�' 	� >�/ 0
%�.5 ��._ ����b ���� ;8.� J7^�?����� \	QW 	� �c%&� .	���0� 	�1� 
�� J7 .� 
�.� �0�b ,��

 0/��0/ 17��� �� �?��_ $�	_ ,_� .�`%� �� T7� .F�GH' T7� a7	%/ ������ 1� 1A�'	� 1K �.K d	%
%�� ���' QNW 	N� ��N7�� \	QW �c%&� \	

�?�����^�'	�0G� D
7>5 �� 
>%
��%� O2� .�`%� 1� 1A�' ;8.� J7�	"/ 	�1W.� 1� �	%&?	"/ �� �	G%/� ,"A $c
A 
	� 1� ;
�	K ��NU
�

�� ,� �� 
���� Y�# 0�?�' � 0!� ��>�� D7�>�� 0!	�.

�^�� 
	� 
0��� :8.� 
^�?����� ;8.� ,:	&� ;����.5� ;,�- �.��;
>%
��%� O2� 

�1�0G 

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

)  1�%2"3� 4 �5�678 .94:5 4 ;8 <=( +1�!�> .9"0?#

 @AB�%7">  
�  
 ��6C# DE5 F�G D	�7�� ��=	  ��H%IJ 1��*

�# K�	�65 .M,���# $�	  1�",��5 )  1�%2"3� 1 �, �N
 $	 �,��,

 @�* 4 O�B�5  .��%( <=( 1 �, ��# )  K�#8
� PB�> $%��- M,�

 ��7  
 �
"�G�, �
�%( �%6*  )  +�H%IJ .�
 :�2 Q��7  ��,

 1)
4�R> 4 
�,
 "G O�#)�7+
� O��C� �AH��S 
 "�T  U�0�# 

V�7�WWW $%�, +�/���
 �/���7  X�"�, P�HY# ��A# �
��%3%# .

�4K( Z59�7 +;"- U�0#�/�D%�� 4 �
 � K[
 KS
� ���%,

�# V�7 �
 �"[�W�W �4K�( ;"�- U�0�# �WK�S
� )�/�

3%#PHY#�A# �
�% (K�[ K�* "G V�( O�#) )  D%,)FAO 2001-

1999 .( X�
4 ��� Z, �R, O4:�  )4
 )�%5 Z, Z�"
 �, $	 �,��, 1��*

 �4
 V��6/  ��, �
�4) Z- �* �7  \)9 +�,"- �A	�	K�# 1��*
 

�.1"]R5 ����� K[
  �7��[
�^ _,�7 1
 �)1�A^� 1"]R5 � �`�( V�( 
�( � +�H%IJ M,��# XKaR5 � +X��R5Q
K# �%,�

"5 +

�.O 
�	��A7 �H%IJ M,��# XKaR5 �+Q
K# �%,�
 X��R5 � 
"5 +

b.%* "c/dO 
K5)�# O�A7  �H%IJ M,��# 4 1)
4�R^ .�E%E?
 :^�# �63/ �1
�7 +

*:�a%54�AaT  �B� +.�I
�a# V"dB# :hamed_seraj20@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.2

3.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                               1 / 8

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.23.3
https://jcpp.iut.ac.ir/article-1-887-fa.html


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

��� 

Z5"2 �=%> 4 �6^ �"IC, Z, \ Ke  +�63/ � 1�* D	 :��  4 ��3��

X�C, Z, ���� )  1
4 +
 "�T  4 ;"�- K�%T"
 D	 :��  f"0�G

 �"�65 ��!�> 4 ;"- M	��S 1�*)�%5 M�
 �C� .�A�7 
 $�	  
�

 @C# )  �a	g"�� U K�*  Z�, �%5 �C� �# "/ $	�
+�	��7��[ 

�# hi7 K( 4 
� K%T"
 O :%# D	 :�  
� �jk# �# "/ K�[�, .
�

Z5"2 �3�  ��  O �	  V�6[  �	  XK6/ @C7 Z> �7 hi�7 )  ��	 

���� 1
�> \��]5   ��T 4 ��7  X� � f�0�AG  �"�G Z�,  
 ��*

 Z	�� K%T"
 �C� Z5"2 $	  14
 �(NS  .�HT�i# K�[
 ��, 1�*

 M	�7 4 �AR%, .
4��` ��
 ��%=%> ��, ;"�- K�%T"
 :�%5 4 �
 

�# K,�	 .Z�HT�i# f"0�G $�	  
� @�C# 4 �jk# 1 :�  )  �Y	

 Z, l�, 1m"T"�
"# 7 Xn	4 �# l�, hi K[�,)b.(+Z��%#) $�	  
�

Z#�5�, Z, 4 �%5� o3Ap# q�E5 
� �H%74 1�* hi�7 
� f"0G

 Z#�5�, )  X��=A7  �, ��4
  �7  ZA��2 \�]5  �(NS  1�* . 
"�%3�

 O"BY	
  4)��(X��[ Z�5"2 X�"�
 1) 4 K�[
 O :�%# �7
�, 
�

 q"3,)Castanea sativa(4 K[
 O :%# Z^ K5K%7
 Z]%A5 $	  Z, 

1) X�"
 �# l�, 1m"T"�
"# �, ���
���
 q�I

  
� K[�, .r5��-

)�W(@C# Z^ ��^ �
 :2 O :%# 
� UNAG  ��]	  
� �#�/ $	�


�s���7�I�/ Z��5"2 X�"��
 1) K��%T"
)Sweet gum ( .�%S"0��G

 �# l�, t	m"T"�
"# l��, hi�7 
� . �%%u
 Z^ 1
"J +K[�, 

�# �	�C�
 Z, K5 "
�W
 K%T"
 . �%%u
 KS
� K�	�65 Z�%�"
  .) 

�
�v	�
 4  
 :* ��	� U�J)��(Z�^ K�5��^ �
 :2 V��C5 ��* 1

�%H6� 1�AR�%, l��, �(�B�# ��	 l��, O)4 1 
 � Z^ �	�*

K5�",+
 KE# 1)X�"
 K%T"
 :%5 1�AR%, �#K�	�65 .) ��	� �G�,

 hi�7 
� .�#"A�7  � K�H
 $%, �Iw# q�I

  �"�4 :%5 $%EE?#

 1:A��7"A� hi�7 :%5 4 l�, �
 :�2 V��C5 K�[
 O :�%# ��,  
 

K5�"65.)�+�4��.(

$%�%H
 �, �
 �
 � �x5 
� �`�( _%E?
 g"� �
 "# Z, Z�"
 �,

VK# �*D%� �C� �	 .�=�S Q��7  �, �3�  ��  V�C5 K[
 ��%,

 Z, �%6*  +l�, y	m"T"�
"# D�	:2 
�  
 .�=S $	  1�%2
�>

 �
�#K��E#V���C5 ���*B��T�C5 )  V���EA5  1 ���, Z��> �	Z��S�/ Z��, O�A

���� �# ZA��2 �x5 
� 1
�> 4 K[
 O :%# D	 :�  �C� +K5"[

K	�65 zpR# ;"- K%T"
.

���� �V��	�

9?� (���� 

(.�	"/ Y	Z%/� ��H/ ���0/� � 	� \	QW 
.�5 

XK���7 y�3# 1
4  �5�AB*"> O�ABT�C5 
� _%E?
 $	  
�)�{{W 

�	
� hi7 )  |�=

  �A#(��$%�, )  V��C5 Z3S  ��W V��C5 Z3�S  

F"3, }�J PT�e 
� �3�  ��  XK[ ZA[�> ����0�
 �#�> 1�* )��

F"�3, Z�7 
� .�> (Z�, K�[ ;��pA5  ����0�
 .
"�S .1 ��,

X) K5  ZE	 �ie 4 |�=

  1�%2V�C5 �*�3%# �e� �
 X) K�5  �A# 1��%2

K[ .O��> �, o> )  KH,V�C5 �*)
"	�C�[ �	 4 (l��, 4 Ze��7 +

1�#� 
� O48 
� �C58 �W�A5�7 Z�
� Z�, � ��2 .K�#���/��7 

K[ yRG)�{(\ K5  )  y	 �* ~v7 414) ��
 )  X��=A�7  �, �*

$	)"��
 �T���A%]	�)\���24�Y%# (K��	��2 .�NI��eX) K��5  1 ���, 1���%2

 Z, l�, �K/ r�� l�, �(�B# V��C5 ��* )  ����0�
 
"�J)��(

hi�7 X��A�7� �7"
 �C58 )  y	 �* �(�B# 4 �", XK[ ;�pA5 

 , r�7 O8 l��, �(�B# O "�/ Z, �C58 $%�5�%# ~v7 4 $%%H
 l�

 �"�, XK[ ZA��2 �x5 
� V�C5 .) :�%5 V��C5 ��* 1:A��7"A� hi�7

 V��C5 O8 l�, �(�B# $%�5�%# 
� V�C5 �* l�, �> � KH
 ;�`

Z, K#8 �7� .) :�%5 V��C5 �* l�, yRG O)4 Z, �(�B# �IB5

 XK�[ ;�pA5  l�, �K/ r�� �(�B# $%�5�%# @%BE
 V��C5 ��* ) 

K[ $%%H
 O8 yRG O)4 $%�5�%# �,.

<.1�?	2� ���� �	%&?	"/ � ��_� \	[Z�� 

@	��� ;"�- �#�C7 �>�[ y36	
4  O�ABT�C5 
� �`�( _%E?


K��[ \���]5  .�(�B��# Z��, 
">���# O�AB��T�C5{/�
� 
���AY* bW

|�=

  
� +K%=7 �� �C[ ;"�� 1�A#"3%>�{{W hi�7 )  1��A# 

�7  XK[ Me 4 �	
� .���7 +�T�6�[ O8 ��C�4 @�	N# O8 P%[

 X"Ce O8 F�G4 �Y*8 
��# �7  �3��� 1  ..��/NJ  Q��7  �,

�W X��AB	  ZT�7 Z59��7 �2K5
�, �7"A# +ZEi�# �]�7 O 
�, 1�*

 O�ABT�C5��� �3%# �A# )Z, Z59�7 �w> K(4 �e K( P%
�
{/��{ 4

���b �3%# �A# (�7  XK[ �Ij .Z, �2K5
�, O �%# �, .
"�S +U�

Z, ��7"A# 
"�J�/��K�	��2 ��Ij K�S
� .
">��# O�AB�T�C5 
�

 �4K( Z59�7 1�#� �7"A#��A5�7 Z�
� 4 �e K( +� �2 �w> K�(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.2

3.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                               2 / 8

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.23.3
https://jcpp.iut.ac.ir/article-1-887-fa.html


,�- �.�� �	"/ 0!� 12���)Acer velutinum Boiss (�567� 	� 8.� 
	� 

��b 

Z, �#� _3i# P�%
�
���4{/�b+�A5��7 Z��
� 4 � ��2 ��7"A#

 +�IB5 �,"J
�/���7  KS
� )�.(

Y(V�� 	�

(.�� T���' J7^�?����� \	QW T�� �c%&� 

3(�# $%T4  $%%H
 �C� ZVK# ��* 4 K�[
 11)X�"�
 Q��7  ��, 

Z, +l�, y	m"T"�
"# .�=S @�* O :%# O�
48 �7� $%�, ��AB�,

 O�"65 zpR# 4 �*�%uA#��H# 1
 � �# �C58 $%, q�I

  K�[�,)�.(

 KA,   �Tq�[ �*@�* �4
 )  X��=A�7  1�#��[ O"�7�%� ��AB�,

 O�"�, t	�A# 
�� +�*�%uA# $%, �iG �, 4
 �"�4X� � ��* \K�/ 4

�"�4X� � �*K[ �7
�, .�� 1.$	  Z^ �	�]58 ) q�[ �*
 �e�, 

@* O"#)8 )  +KR5 K	��2 X��=A7  $#�%v7  ��AB,.

<.1%&��� � $G%&� 
	�.�`%� T�� f���� T���' 

O"�#)8 )  ZAB�, 4 4 �EAB�# 1��*�%uA# $%�, q�I

  $%%H
 �C�

 K	��2 X��=A7  X�%uA# K�- 4 4� O"%7�2
 q�I

  .Z�3(�# $�	  
�

Z, Z%�`�� ��%Iw
 4 O"%7�2
 O"#)8 $%%H
 
"x�# ��, �I
��# 1��*

O8)�{(���2 \�]5  �	) �
 "# +.

•O�", V�#�5 O"#)8X� � �*X��=A7  �, ZAB, 4 4 �EAB# 1�*�%uA# 1

U4�2"6T"> O"#)8 ) �K[ \�]5  U"54�%67  .O�", V�#�5 
�%H#+

)  �AR%, V�6A(  
 KE#W{/W�#K[�, X� � Z�> ���H# $	  Z, +) ��*

�# �%HI
 V�#�5 M	)"
 K��>.

•�	���E# 
 �"65 @7
 )  X��=A7  �, �*�iG ~5�	
 4 ���6* O"#)8

 D%�� �	��E# �,�E# 
� XK[ �
 K5�A7  1�iG XK�[ �
 K5�A�7  ���%,

K[ \�]5  .y	 D�> �� Z3(�# $	  
� �7  �x5 K# q�E5 �G "5.

•@�* �"G \K/ O"#)8 %�, ��AB�, X
��#8 )  X��=A�7  ��, ��*�iG $

Durbin– WastonK[ \�]5  .4� Z�, y�	�:5 �	��E# Dp, $	  
�

�7  V"Ie �,�e .

•X
��#8 )  X��=A7  �, .�� q�E5 �%3?
Casee diagnostics \��]5  

K[ .+K�5�%�5 
 ��e 
��%H# U �?5  �, �, Z7 X�4K?# 
� Z> �J�E5

�# X� � z%pR
 .�� K5"[ .

%	&
 )  KH, Z%`�� �#�6
 K\��]5  Z�i, 
 $%%H
 Z, \ Ke  g"� 1�*

 K�	��2 ZAB, 4 4 �EAB# 1�*�%uA# $%, O"%7�2
 .X���7 O"%�7�2


 �EAB# �%uA# y	 $%, Zi, 
)x(��7�� ��%uA# y	 4)Y(��7
�,  


�# K�> .K�[
 ��%uA# 
��C- _�%E?
 $�	  
� ZAB, 4 1�*�%uA# � KH


�/�=

 +) 4 Ze�7 X�"
 1) 4 1�ie K[
 q�I

  Z> �", �^ X�"
 1

y
 l�, � KH
 �EAB# 1�*�%uA# �, �C58 y
+l��, �(�B# +hi�7 

1:A���7"A�+O)4 Z��, l���, �(�B��# �IB��5 4 l���, yR��G O)4 

���2 
 �e �7
�, �
"# �	�
4� �Y[ Z, l�, yRG .|"�5 $%�%H


VK# ��, ��*�%uA# @%EAB�# q��I

  �7
�, )  Me 4 
� �5"%7�2
 1�*

 V�Y[  �	 4 ��	KY	 ��7  Z�A��	�� .
"�S ��C58 Z�A��	 �%%u
 . ��T

 �T�( 
� �	�
 4� �, 4
 ��iG 1�*+�6A	
���T +Q"�YH# +Z�T��H# 

��T�( +�5 "
 +�I%>�
 +Z7 Z�
� ZT��H# +4� Z�
�S+���?�# VK�# 

���2 
 �e �7
�, �
"# �	�65 VK# 4 K[
 .@*$%�%H
 �C� $%�-

 q��I

  O"�#)8 ZAB�, 4 4 �EAB�# 1��*�%uA# $%, q�I

 )O"%�7�2


 K�- �iG Z5�2(���2 
 �e X��=A7  �
"# :%5 .Z,VK�# ;��pA5  
"x�#

 �I
�# �EAB# 1�*�%uA# $	�
�jk# 4 P7��#+P�%
�
 z%pR
 1 �, 

O8 
� Z^ �A%6* +Z�T��H# ��* 
� K�	�, �5"%�7�2
 .
��I/ ��* 
� 

�IB5 @C7 Q�7  �, X�%uA# K�- O"%7�2
 t�%�a
 )  +��%2 
 �e � 

 \�2 �5"%7�2
 �4
 \�2 Z, +K�[ X��=A�7  )�.(��, P�%
�
 $�	  Z�,

 ��%uA# ��* 1 ��, X��%uA# K�- 4 X��7 �iG O"%7�2
 O"#)8 \�]5 

 VK# +ZAB, 4 @* P	�` Z> �	�* hi�7 
� ��AB,�%4{%V��6A( 

Z, l
:�, ��	 14�B�# P�%
�
 ) ��
�W�/W4b�/W;��pA5  +K�[�, 

K5K[){.(VK�# O��%# )  VK# y	 �	�C5 ;�pA5  �#  1��* Z�, ��7�

 �# \�]5  �

"S 
� +XK#8 
��IA/  1 
 � ��x5 �
"�# VK# Z> ���2

 K[�, \)9 .r	��A5 Z> �7  O8 VK# y	 
�IA/  $%%H
 1 �, \)9 q�[

 ���2 ZB	�E# �He 4 r	�A5 �, XK#8 �7� Z, .VK�# ZB�	�E# 1 ��, ��*+

�4
 4 �*
�%H# ��7  XK[ Z	 
  1�KHA# 1�* .1��*
�%H# Z�36� ) 

 # 1 �, P7��# VK# ZB	�E �*+.��H,�# $%�5�%# 
4�]# �IB5 1�iG 

�	 
�> P	�` 4 �iG)4 ���%6p
 �	���E# .���NAG  ZB�	�E# 1 �,

 Z, �He 4 VK# ZB	�E# 
"x�# ZA�7"%� M	�e4 ��S"0G 4 �* (��# K�[�, .

VK# 
�IA/  $%%H
 q�[ y�	 Z�, �	 
��> P	��` Z�> ��7  $	  �*

 K[�, y	�:5)��.(4 �IB�5 1�iG )  Z> �#���* $%�5��%# 
4��]#

 �# X��=A7  �iG .�H,�# �"[+1��iG Z�> ��7  V"�Ie ��,�e �TK# 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.2

3.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                               3 / 8

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.23.3
https://jcpp.iut.ac.ir/article-1-887-fa.html


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

��� 

��0A(.���c%&�)r(1�?	2� ���� \	QW T�� 

l�, y	m"T"�
"# .�=S 

�R	4
 .�=S l�, � KH
 l�, �(�B# 1:A�7"A� hi7 l�, O)4 l�, O)4 Z, l�, �(�B# 

V�C5 �ie b�/W*{�/W*{�/W**��/Wb{/W�

C5 |�=

 V�**��/W��/W**�/W��/WW�/W�

Ze�7 X�"
 1) ��/W*{�/W**��/W**�/Wb�/W�

�^ X�"
 1) ��/W�b/W��/W*{b/Wb�/W�

*:hi7W{/W��H# �# O�R5  
 
 � K*� .:** hi7W�/W��H# 4 
 � 

)  �A6> �IB5�WKS
� )�b(Z�, ��iG .��H,�# $%�5��%# 
4�]# 4

K�> �%# �=S)��.(

V"#�� @�* 4 $%�6p
 �e� �7
�, 1 �, X��=A7  �
"# 1�* $%��-

 K%	&
VK# .
�I/ �*  ) K5:

]�[eY Y
RE

Y
−

= ×0

0
100

RE ��IB5 1�iG +Y0XK*�R# 
 KE# +�ZAB, 4 �%uA# �	  Ye
 KE# +

�# ZAB, 4 �%uA# ��%6p
 K�[�,.

]�[

i

e
n

(Q Q )
RMSE

n

=
−

=
∑
1

2
0

RMSE 5�%# 
4�]# +���iG .�H,�# $%� Q0XK*�R�# 
 K�E# +��	 

 ZAB, 4 �%uA#�Q1�ZAB, 4 �%uA# ��%6p
 
 KE# +n+. K*�R�# � K�H
 

�# K[�,.

]b[

i i

e
n n

i

n

(Q Q ) (Q Q )
n n

QE
(Q Q )

n

−

−

= =

=

− − −

=

−

∑ ∑

∑

1 1
2 2

0 0
0

1
2

0
0

1 1

1

QE�	 
�> P	�` ++Q0XK*�R�# 
 K�E# +���	  Qo��> $%�5��%#+

XK*�R# 
 KE# �# �	�* K[�,.

D%� VK# K%	&
 �C� :%5 O�	�� 
� ��%, XK�[ +D�> ��� 
 �"�65 

X� � X� � �, ZA��	 �) �, ��?�# $	�AC, 4 @%7�
 �* K[ $%%H
 �*)�.(

a7	%/ 

�� �c%&� 	�

@* r	�A5 V�C5 �T"J K[
 $%, ��AB, t�	m"T"�
"# .�=�S �, �*

 4 1:A��7"A� hi�7 ��, �/��=

  K�[
 $%, Z^ �", O8 )  �^�(

 @�* l��, O)4 ��, 1��ie K�[
 $%�, :%5 4 l�, � KH
 B�, ��A

��H# �[ � �"�4 1"e 4 �Iw# 
 � .@*Ze�7 X�"
 1) $%, $%�-

 ��H# q�I

  :%5 1:A�7"A� hi7 4 l�, O)4 �, 1"e 4 �Iw# 
 �

�# XK	� K[)V4K��.(

�0� 	�

D%� VK# O"%7�2
 O"#)8 )  X��=A7  �, �T"�J K�[
 O :�%# ��%,+

1�ie K[
+1) O :%# .�=�S Q�7  �, �> X�"
 1) 4 Ze�7 X�"
 

K[ $%%H
 l�, y	m"T"�
"# .) X��=A�7  ��, Z�> � � O�R�5 r	��A5

 ��# \)9 
��IA/  1 
 � Z> �TK# �C�
 X��7 O"%7�2
 O"#)8 +K�[�,

D%��� VK��# �T"��J K��[
 ����%,)H(V���C5 hi��7 Q���7  ���, ���*

1:A�7"A�)PA ( �# O8 K[�,)V4  VK# .( $%%H
 �C� 
� \Ke $%T4 

 ��H# O"#)8 �	) VK# �# O8 O�", 
 � �[�,K.:%T��58 O"�#)8 Z�]%A5

 hi7 
� �`�( VK# Z> � � O�R5 �5"%7�2
��O���%6J  K�S
� 

��H# �# 
 � K[�,)V4K��.(1��iG $%�%H
 Z�3(�# +K�H, Z�3(�#

 �# VK# K%	�
 4 $%6p
 K[�, .VK�# Z�> � � O�R5 Z3(�# $	  r	�A5

 $%%I
 P	�` 1 
 � �`�(��/W+.��H,�# $%�5�%# 
4�]# �{/W+

�	 
�> P	�`�{/W) �A6> �IB5 1�iG 4�K�S
� ��# K�[�, .

VK# y	 ��	�� �	 �[ Z, Z�"
 �, $	 �,��,+
��IA/  )  �`�( VK# 

�# 
 �
"G�, VK# y	 K%	�
 1 �, \)9 K[�,.

��� �0� 

H=-2E-0.5(PA)2+0.0559(PA)+11.95 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.2

3.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                               4 / 8

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.23.3
https://jcpp.iut.ac.ir/article-1-887-fa.html


,�- �.�� �	"/ 0!� 12���)Acer velutinum Boiss (�567� 	� 8.� 
	� 

��{ 

��0A<.D�- g/	7��� >�?	/b � I	�� .� ��	Q'�� 0!� ��>�� �
�� �	"/ 
>%
��%� O2 

1� )8 Z�
�1� )8 Z�
� |"6]#|"6]#.�H,�# .�H,�# .�H,�# $%�5�%#.�H,�# $%�5�%# FFPP

O"%7�2
O"%7�2
 ��/�{W� �/b�{b b�/�{� WWW/W

�e�,�e�, XK5�#XK5�# {��/���� W��/��

R2 = 0.7611

0

10

20

30

40

50

60

70

80

0 500 1000 1500 2000 2500

 (   ������������ ����������� 	�
���������� )���������������������� �����������������

 (�
������
�����
	�

���
��������

ل(
������
���

�ع
��������
ر�
ا

$C!(.�	"/ 
>%
��%� O2� I	�� .� �	"/ P	Q'�� D
��.- ��.5	7� 

H+V�C5 |�=

  �PA+�1:A�7"A� hi7 E-05=10-5#�K[�, .


� �� 
 �C� :%5 O�	&+XK�[ Z%C
 VK# 1 �, Zi, 
 $	�AC, K%	

X� � X� � D�> �� 
 �"65 ~v7 4 U�( .�� 1�* 4 +@%�7�
 ��*

 X� � ���, Z��A��	 �) ���, ����?�# $	���AC, VK��# ���*Polynomial 

K[ X� � z%pR
)�Y[�.(

@* $%�- 1 ��, X��%uA# K�- �iG O"%7�2
 O"#)8 \�]5  �, 

uA# Q�7  �, ZAB, 4 �%uA# �* Z�, Z�i, 
 1� K�H
 +�EAB# 1�*�%

 VK�# �#��6
 )  VK�# 4� �C�
 Z> K#8 �7� ) XK�[  ���  1��*

K5�", 
 �
"G�, P7��# VK# t	 K%	&
 �	 �[.

�0���� 

D%� 4 1:A��7"A� hi�7 1��*�%uA# Q��7  �, V�C5 |�=

  ��%,

�# l�, � KH
 �# Z	 
  �	) 
� Z> K[�, ���2 .

H= 43.932+ 0.049(P.A)+ (-2.234* L.N) 
H:+V���C5 |���=

 PA :  +1:A���7"A� hi��7L.N :  l���, � K��H


�# K[�,.

,1 � X��=A�7  \��2 Z, \�2 �5"%7�2
 t%�a
 )  +VK# $	  $%%H
 

1:A��7"A� hi7 Q�7  �, �C�
 Z^ V4  Z3(�# 
� Z^ 1
"J +K[

 �	 
�^ P	�` �", ZA��2 \�]5 ��/WZ�^ �T�( 
� +K[ ZI7�?# 

 �, \4� Z3(�# 
� P	��` Z%T4  VK# Z, l�, � KH
 O�"65 Z��`

 )  �	 
�^��/WZ,��/W���	 D	 :�  )V4K�b.(:%T��58 O"�#)8

 ��H# :%5 �5"%7�2
 �"65 K%	�
  
 g"� VK# O�", 
 �)V4K���.(

1 
 � ��`�( VK�# Z�> � � O�R�5 :%5 
�IA/  $%%H
 O"#)8 r	�A5

 $%%I
 P	�`��/W.��H,�# $%�5��%# 
4�]# +Wb�/W��` +P	

�	 
�>�b/W�IB5 1�iG 4�b/��# KS
� K�[�, .
� $	 �,���,

 Z, VK# �	�C5 7���#��6
 )  1
 �
"G�, �%T� Z, Z�"
 �, XK#8 

���2 
 �e K%	&
 �
"# +VK# t	 ��	�� �	 �[.

�0���� 

D%� l��, O)4 Q��7  ��, V��C5 �* Ze�7 X�"
 1) ��%,+hi�7 

O8 l�, � KH
 4 1:A�7"A�:

W.S= 1.345+ 5.24(W.L)+ 0.004(P.A)+(-0.2*(L.N)) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.2

3.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                               5 / 8

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.23.3
https://jcpp.iut.ac.ir/article-1-887-fa.html


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

��� 

��0A).�0� T� Z' 
	2] � T���' h7.ED�- 
	� 
>%
��%� O2� I	�� .� �	"/ .� P	Q'�� �
��)�0�((

�b 8.� ��0�' � 
>%
��%� O2� �)�0�<(

VK# @* P	�` ��AB, $%%I
 P	�` XK[ h%?0
 $%%I
 P	�` $%%I
 P	�` 
�%H# U �?5  

���/W��/W��/W��/{

���/W��/W��/W{�/�

VK# �:D%� 1:A�7"A� hi7 Q�7  �, V�C5 |�=

  ��%, 

VK# �:D%� O8 l�, � KH
 4 1:A�7"A� hi7 Q�7  �, V�C5 �* |�=

  ��%, 

��0Ai.>�?	/b����.5�D�- �b 8.� ��0�' � 
>%
��%� O2� I	�� .� �	"/ P	Q'�� �
�� 

1� )8 Z�
� |"6]#.�H,�# %�5�%#.�H,�# $FP

O"%7�2
 ��/���� b/���� {/b�� **WWW/W

�e�, XK5�# {�b/b�� ��/�

�^ �W{b�b 

��0AL.�0� T� Z' 
	2] � T���' h7.ED�- 
	� 
� �
�� 8.� ��� I	�� .� 1_	� ���')�0�((8.� ��� �


>%
��%� O2� �)�0�<(�b 8.� ��0�' � 
>%
��%� O2� � 8.� ��� >�/ �)�0�)(

VK# @* P	�` ��AB, $%%I
 P	�` XK[ h%?0
 $%%I
 P	�` $%%I
 P	�` 
�%H# U �?5  

��/W��/W��/W��/�

���/W��/W��/WW�/�

b��/W��/W��/W��/W

��0AX.D�- ����.5� >�?	/b �b 8.� ��0�' � 
>%
��%� O2� � 8.� ��� I	�� .� 1_	� ���' 
� �
�� 

1� )8 Z�
� 6]#|".�H,�# .�H,�# $%�5�%# F

O"%7�2
 b��/���b/b�

�e�, XK5�# ����/���b/W**WWW/W

�^ {��b/�b� 

�b/bb

** :hi7 
�W�/W��H# �7  
 �.

W.S+Ze�7 X�"
 1) �W.L+l�, O)4 �PA 1:A��7"A� hi7 +�

L.N+# l�, � KH
�K�[�, .

1 �, t%�a
 )  +:%5 VK# $	  $%%H
 \��2 Z�, \��2 �5"%7�2


 O)4 Q��7  ��, ��C�
 Z�^ V4  Z3(�# 
� Z^ 1
"J +K[ X��=A7 

 �	 
�^ P	�` �", ZA��2 \�]5  l�,��/WK[.�, \4� Z3(�# 
�

 )  �	 
��^ P	��` Z�%T4  VK# Z, 1:A�7"A� hi7 O�"65 Z��` 

��/WZ,��/W"65 Z��`  �, \"7 Z3(�# 
� 4O�) l��, � K�H
 

��/WZ,��/W :�  ���	 D	)V4K�{.(�5"%7�2
 :%T�58 O"#)8

 ��H# :%5 �"65 K%	�
  
 g"� VK# O�", 
 �)V4K��.(�	�C5 
�

 Z, VK# Z, XK#8 �7� ��	��� �	 ��[ �#�6
 )  1
 �
"G�, �%T�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.2

3.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                               6 / 8

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.23.3
https://jcpp.iut.ac.ir/article-1-887-fa.html


,�- �.�� �	"/ 0!� 12���)Acer velutinum Boiss (�567� 	� 8.� 
	� 

��� 

VK# t	+���2 
 �e K%	&
 �
"# .

� jH�1R�%/
.�5 

@* �7
�, r	�A5 O�R5 .�=S $%, ��AB,�#�l��, O)4 Z> K*

 4Z, 1:A�7"A� hi7 ��H# 4 �Iw# .
"S K�[
 O :�%# ��, 1
 �

 @* 4 V�C5 �/�=

  @�* Ze�7 X�"
 1) $%�- ���H# ��AB�, 1
 �

K5
 � .V��C5 Ze��7 X�"
 1) 4 �/�=

  K[
 O :%# Z> Z3dB# $	 

 ��# O8 . ��%%u
 4 l�, y	m"T"�
"# .�=S �%j&
 �?
 +K�[�,

 XK[ �
 :2 :%5 $%EE?# )  ��	� 1
�%B, �7"
 �7  )�W+��

4��(Z, �7  $Y6# :%5 l�, � KH
 . �%%u
 ZAIT  ��, �%j&
 �%T�

 �^ 1:A�7"A� hi7)�S�( Z^ $%�5��%# 
� l��, � K�H
 ;�`

 �7  l�, hi7 (V�C5 �/�=

  K[
 O :%# �, 1) K%T"
 4 �* X�"


 V�C5 Ze�7 K[�, �jk# �* .Z,��# ���	� .
�I/ ��, Z�> ��=2 O "�


 l�, � KH
 D	 :� +7$�	  )  4 Z�A��	 D	 :�  O8 1:A�7"A� hi

 V��C5 �/��=

  K[
 O :%# �, _	�J 1) K�%T"
 4 ��* Ze��7 X�"�


V�C5 �# �Iw# �%j&
 �* �
 �2 .V4K�� r	�A5 Z, Z�"
 �, $	 �,��, �

�# D	 :��  ��, �jk# �#�/ t	 :%5 l�, � KH
 Z^ �"65 O�%, O "


 V��C5 �/�=

  K[
 O :%# ��7 X�"�
 1) K�%T"
 4 ��* V��C5 Ze��*

�# K[�,.

V��C5 �/��=

  K�[
 O :%# $%, q�I

  �"�4 .�=�S ��, ��*

 l�, y	m"T"�
"#)\4� 4 V4  VK#(���
���
 q�I

  )  �>�( +

V��C5 1:A��7"A� hi�7 O :�%# ��, �/��=

  K�[
 O :%# $%, ��*

�# K[�, .Z,�x5 �#K�[
 O :�%# O�"�, 9��, �3�S  ��3/ K�7


 V�C5 �/�=

   
 � Z> �	�* �# 1�AR%, 1:A�7"A� hi7 1+K��[�,

Z, 1:A�7"A� $,�> �%Iw
 1 �, �C58 �
9�, �%B5�A� �%T�)����	
�

�AR%, y%�,�> )�2 ;�� 4 
"5 (�#K[�,)��.(

@* D%� VK# $%%H
 r	�A5 $%�- 1) O :%# ��%, ��, Ze��7 X�"


 l�, y	m"T"�
"# .�=S Q�7 )VK# $%#"7(�j&�A# )  �>��(

 1) O :%# O�", Z�, l��, y	m"T"�
"# .�=S )  Ze�7 X�"
 Xn�	4

 ��# 1:A�7"A� hi7 4 l�, O)4 K�[�, .r5��-)�W(@�C# $	��


 1) K%T"
 O :%# 
� UNAG  ��]	  
� �#�/ �s��7�I�/ Z5"2 X�"


Sweetgum l��, y�	m"T"�
"# .�%S"0�G $%, .4�=
 
�  
 

l�, hi7 
� .4�=
 Z> ���2 Z]%A5 4 �B5 � �C58 �# Z, K5 "



�	�C��WK�	�65 Z�%�"
  
 K�%T"
 O :%# 
� . �%%u
 KS
� .
�

�
��v	�
 4  
 :* �A7 
 $	 )��(�
 :�2  
 �C,�R�# r	��A5 :�%5

�# K��> .Z,4 Z�HT�i# $�	  .��E%E?
 r	��A5 1�A7 
 
� �3> 
"J

 O ��	� .�HT�i#)�W4��(�#.�=�S Z�> ����2 Z]%A5 O "


 Z, 4 l�, y	m"T"�
"# A��7"A� hi�7 Xn�	4 V��C5 1: ��*+�%j&�
 

@R- 1) 4 �/�=

  K[
 O :%# �, 1�%2 V�C5 X�"
 K5
 � �*.

.���Ij  Z��, Z���"
 ���, 4 _��%E?
 $��	  r	���A5 Z��, ���	��/ ���,

�j 
4 
� V�C5 �T"J D	4
 $%	�� 1�	�� .��E%E?
 )  1
�%B�, 

ZA��2 \�]5 )��4�b(�j 
4 .�Ij  ��	� U�J )  49�, 1�	��

 l���, y��	m"T"�
"# .�=��S)�4��(���# ��C�R��%� 
� �����2

 V��C5 �
�#K�E# D�	:2 ) V��EA5  ��C� ��3�  ���  Z�5"2 1��*

 ZS�/ Z, O�ABT�C5 ���� 1�* 1��� Z�, 1
��2"�T"�J D�	4
"+

"O8 V"J Z, V�C5 ZE	 �ie zG�[) "��(.�=�S O8 �, X �6* 4

Z, l�, �, �I
�# V�C5 1:A�7"A� hi7 Xn	4 �*)r	��A5 Z, Z�"
 �,

 _%E?
 $	  ("#��%2 
 �e Xn	4 Z�"
 �
 .Z��"
 �, ��	� U�J ) 

 @�C# .�=�S �	�7 4 l�, hi7 1 �, �Y%A5m |"�
 �"�4 .�Ij 

 ���%H6� $%��, 
� O8 ) 1
�%B��, .���HT�i# 
� o��3Ap# 1���*

$%EE?#)�+�.��(�# +��%H6� hi�7 
� ZHT�i# �, O "
 4 ��*

 �%H6� �	�7��[ �
�, 1�*)
�AY* 
� K%T"
 O :%# ($%�, q�I

 

 �%H6� 
�AY* 
� K%T"
 O :%# ��,  
 ��%H6� ��G � � ���  4 �*

 Z, l�, y	m"T"�
"# .�=S X�"65 �7
�, 1:A�7"A� hi7 Xn	4

 M�6� �, +�C58 $%, �T�6A(  q�I

  �"�4 .
"S 
� 4
��, 1
4 

 O�AB�T�C5 
� V��C5 K%T"
 Z, \ Ke  �C58 )  V��EA5  ��, 4 X�"�65 ��*

V�C5 ZS�/ Z, XK[ K%T"
 1�* 1�* ����� O :�%# D	 :��  1
��>

 �[ � 
�xA5   
 ;"- .�# ��C�R%� ZAIT  $%��- 
 �Y
 $6` ���2

D	�#)8 *�	@* 4 Z5"2 $	  1 �, �+�#"�, O�2�, $C� �	�7 $%�-

 1"e �C� ��! 4 �
  
 ZR�	
 K[
 q�I

  O :%# +r	�A5 O�"65 �


 K�S
� ��, O "�A, ��
 X� � 
 ��e ��7
�, �
"�# �T"J K[
 �, :%5

O��%6J  Z, O�Y#  +1�AR%, Z0pR# $	  1�%2
�> D�	:2 
�  
 �*

 V�C5 �
�#KE# ZS�/ Z, V�EA5  1 �, �* ����� 1��* ��C� 1
��>

�"65 zpR# ;"- K%T"
 4 K[
 O :%# D	 :� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.2

3.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                               7 / 8

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.23.3
https://jcpp.iut.ac.ir/article-1-887-fa.html


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

��� 

��	
� ���� ��	Q%�� 

�.\ +�=	�[.�b�� .Z5�G�4
 )  X)"( 4� 
� �2K5
�, )  �[�5 ;�5 4
 �,�	)
  O 
K5)�# 1�* .5 O�	��K[
  �7��[
�> Z#�+XKYR5 � 

1)
4�R>+O �C
 X��R5 � .

�.| +����[��.�b��.}�J 1)
4�R> 
� 1
�#8 1�* .5 �#N7  � )8 X��R5 � . 
�RA.

b.\ +�6	�> .\ 4.1:	:/.)Z6��
 .(�b�b .�/ 
) O�*�%2 K[
 1�*:%T�58.KCR# �*��R5 � ��C� . 
�RA5  .

�.| +�Y-">.+\.}.+�0?# K[ 
\.+1�%05 4
.+1��,8 
KS)Z6��
 .(�b��.�/ 
) O�*�%2 "65 4 K[
 �Y	m"T"	:%� �5�I# .

�R5 � . 
�RA5  +\"7 ��-KCR# +�`
 \�#  X�.

{.\ +14KC# .�b�� .1��,
�> 1m"T4
K%* .7 ��- +\4�K3�O �C
 X��R5 � . 
�RA5  +\".

6. Aas, G., J. Maier, M. Baltisberger, S. Matzger. 1994. Morphology, isozyme variation, cytology and reproduction of 
hybrids between Sorbus aria (L.) Crantz and S. torminalis(L.) Crantz, Helv. 104:195-214. 

7. Barigaah, T.S., B. Saugier, M. Mousseau, J. Giuttet and R. Ceulemans. 1994. Photosynthesis, leaf area and 
productivity of 5 poplar clones during their establishment year. Ann. For.Sci. 51:613-625. 

8. Brushi, P., P. Grossoni, F. Bussotti. 2003. Within and among tree variation in leaf morphology of Quercus petraea 
(Matt) Liebl. Natural. Population Trees 17:164-172. 

9. Ceulemans, R. 1990. Genetic variation in functional and structural productivity determinants in Populus spp. 
Dissertation, University of Antwerp. 

10. Change, S. 2002 . Seedling Sweetgum (Liquidambar styraciflua L.) half 6-– sib family to N and P fertilization : 
growth, leaf area, net photosynthesis and nutrient uptake. Forest Ecol. Manag. 173 (1-3): 281-291. 

11. Chen, S. G., R. Ceulemans and I. Impenns. 1994. A fractal – based Populus canopy structure model for the 
calculation of light interception. Forest Ecol. Manag. 69 : 97- 110. 

12. Cornelius.J, L. Apedaile and F. Mesen. 1995. Provenance and family variation in height and diameter growth of 
Cupressus iustianica Mill. at 28 months in Costa Rica. Silvae Genetica 45: 2-3 

13. Das, G. 2000. Hydrology and Soil Conservation Engineering. Asok. Ghosh, Prentice – Han of India, 489pp. 
14. Dupouey, J. L., V. Badeau. 1993. Morphological variability of Oaks Q. robur L., Q.petrae (Matt.) Liebl, Q.

pubesense (Wild.) in north eastern France: Preliminary results. Ann. Sci. For. 50:35-40. 
15. El- Kassaby, Y. A., and Y. S. Park. 1993. genetic variation and correlation in growth, Biomass, and phenology of 

douglas-fir diallel progeny at different spacings. Silvae Genetica 42: 289-296. 
16. Green, R. A., and D. Stephonson. 1986. Criteria of comparison of single event models. Hydrol. Sci. J. 31 : 365-411. 
17. Hair, j. F., R. E. Anderson, R. L. Tatham and W. C. Black. 1995. Multivariate Data Analysis. 4th ed., Prentice Hall, 

New Jersey, USA. 
18. Hazara, C. R. and S. B. Tripathi. 1986. Soil properties, micro meteorological parameters, forage yield and 

phosphorus uptake of berseem as influenced by phosphorus application under Agroforestry system of production. 
J. Agron. Crop. Sci. 156: 145–152. 

19. Lyapova, I. 1989. Growth of mixted Quercus fraintlo plantation .Gorsko-Stopanstvo 45(6): 3-4. 
20. Orlovic, S. 1993. An investigation of stomata variability. MSc. Thessis, Forestry Faculty of Belgrades. 
21. Orlovic, S., V. Guzina, B. Krsic, and L. Merkulov. 1998. Genetic Variability in Anatomical, physiological and 

growth characteristics of hybrid poplar (Populus × euramericana Dode (Guinier) and Eastern Cottonwood 
(Populus deltoids BARTR.) Clones. Silvae Genetica 47: 183-190. 

22. Pliura, A., G. Erikson. 2002. Genetic variation in juvenile height and biomass of open – polinated families of six 
Castanea sativa Mill. Population in 2×2 factorial temperature watering experiment. Silvae Genetica. 51: 152-160. 

23. Sierra- Lucero, V., S.E. Mc keand, D.A. Huber, D. L. Rockwood and L. White. 2002. Performance differences and 
genetic parameters for coastal provenance of Loblloly pine in southeastern United States. Forest. Sci. 48:732-742. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.2

3.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.23.3
https://jcpp.iut.ac.ir/article-1-887-fa.html
http://www.tcpdf.org

