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

�$� �#+	�
 .�- �/ �0)�1� 2� %���+	 ��� ���/ 3�� 

 4��� �'� ��#+! 
 �* 56&'�� �!���7&'2� ���� 

8�9 %�' ��� ��� ����$�  .�6&'��� ��&#��$ �� 

�! ����� ��� :)�1� 2� �;1	 
 ���
 �' 
 %��9 <�=��� "

�6&'�� 
 ���/�
 �����>&' �� �!����- ���	 ��� % 

 �)��9 :?�� "����� �� ��� ���? ��;@ �A� �� B�C�

�� :)�1� ��/ 3�� ��� ���� .)>��1� D���� 2� ) ��� :

A�9 �E9 �� ��� ��� ��� ��#F� G�� �	 ��� �

���H�� �'���� ��� "��$�  . ��� ���� ���/ ���

;1	 �� �/ �$� ���/�
� ����� I�	 5J= ��#��� 2� 

 K�#L���/� 
 �	��M���+	 4� �� �'�(Fang et al., 

2007)  .�)	�� �F�	 D�� 5�N � �B�&1�  �	 8���
 ��

8�9 %�'� ��� ) ��O�� ��� (Yamamoto et al., 

2005) .���)�� P$���
� :)
 �	 
�6�)� 
(�
� :) 
 
�6�

�'��	 �2
%QM� R���� 2� :��N � R>� %��! ��� 

���� ��&�	 �� )*�� .  

� 2�  ) ��� 
�!���� ������ ��� "� ,0$ �	�-� 

�9 S�% ��� �	 �0+� T��&1�- 
 ���� ��� ���  �

�>&'�!����- �J?�9 R	�H � 4� �* �� �� �'� (Keey 

et al., 2000) .�$��	 %�' Tarmian et al. (2009) 

��� ��� �� ��� ������U� �� ��� ) ��� �	 �+

T��&1� ��� �9 �#+'* �* �� ����= �� 
 )� "��� :

���!)��9 �	�-� ��%#V9 ���VW �� � %�'��� � 

= ��#+!� ���� ��� .UE9���� G�U ��� �'�#V9 �� � %�' 

%������� ��� ��1� �	 ) ��� :��� ��� K�+@ 

��#+' .��- �!���7&' "�6)� G��0� �	� �?�9 R	�H 

 ��� �	 �0+� ���/ ���T��&1��6&'�� :?�� � 

��) ����� �!���7&' �� �%���� 
 
�� ���/ ��� 

 8)�,F� ��� 3�� 2� ���� :)�1� 2
�	 B�&#@��� �	�)  

(Sassus et al., 1995) .et al. (2001)   

Washusen ��?
 �	 :)�1� �/ ����� ���� �9�U�UE9 ��

��� ���/ ��� ���� 3�� �A� �� 
��*� R�7�9 2� 

�$� ��� D�� 5)� �� ���9XY �)X.�#� )��2* Z)8 %�' 

Cunderlik et al. (1992)� � �� ��� ���� ,8�9 %�' 

��� ��� �� X�	 ���� :?�� 8�9 %�' ��� 

��� ����� )� �� �) ��� 5�� ��� .Sassus (1995) 

!���� ��9 �Q�� 8�
� �'%J9 �	 
��! 2� 
�� �� ��

 �	��M)Populus euramericana ( ��� ��;@ �	 ��

����� �� ) 58�
� �' 
 8�9 %�'X�	 ��� %� ) D�� 5

��� �0+� ���.UE9 � G�UTarmian & Sepehr 

(2009) G�� �� ��� ����  8�9 �'�! 
 ��) 8��� ��

H�	�#V9 �� 
���� � %�'��� ��09 ),%	 � 2� �#���,��� ) 5

8�9 �'#V9 �� � %�' ���&1��$�  .�)�= �	 ���,! ��UUE� "

�$� ��)2 �	��M ��#��� �� ���/ ��� R�7�9 B�&#@� 

(Balatinecz& Kretschmann, 2001) .��	��	) �	 "5

 �	 �?�9:$�������� ��� ���	 � ���� ��� "���J	 

 �	��M �����%������� ��� ��
�W %�$�  .����	 ��� �' 
 

) ��
� �'%  ���+	=� P$�9 
�� ��J�� ��UUE� ]Q#V�

��	% �	��M ����� ���� ��� (Rahimi, 2008)  �	 ��	 

 
) ���0���� ��� ��� �'����� �$� 
��� �?�9  .��	��	) "5

� ��)UE9 5� ��9 ^�� ���$��	 �	 

�� �� � ��� �A� 

���� �	 �	��M 2
�	 �1� D����) ��� :��� ��� �	 "

= �����	 �� R)�19 
 ���_9���J��%��2* )��
��F 
�6�
 %�' 

Q6�?���* ) �>(FPL)1��	 % "�	��M ����� ���� ��� 

A�9���� ����� ��� �� �	 ��� �	 
�� ��� ����� �

5)�#&/���U�  �$�	  .  
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2�9 %

(Populous nigra) �� 
���#$� .��	 
��!� �' �Ua�� 2� 

���� ��J9 b�/ ��N �� `H�
 ��U��- .c ���	 
��! %���� 

 �&$� B�- �	 ���/ ���de/d���� ��V#�� �#� .  g=

2�	 
��! ��V#�� ��� %�' 
 :$���  R	�H T��� ��� h����

�?�9  "��	i�� `-�U� �* �'F���= �	 � �
��� R��� ��- �	 5

 2� �9 ��2
�	 j�9 �'%1aU� �!�Q? ��%���  . ��?
 �	

�)�09 k�6�' �	 "5)	 
��! R� "����� �	 ��2�N*�� 
� 2� �$ 
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�)�'����� �9 �� ,% 

J9� 
�� ��
�	 j�9 �'%1aU� �����	  .�l&'� �'����� "5

 2� �9X�	 �	�-� ���� ��� k�6�' �	mee  "��#��� �M��

��A* 
% 2� j�9 �'%Ea$ � 
  ��
�� ���* �' 
�)� 
 ��� 

��	��	) �&' 5j�9 �'% �� �� �'����� �� 
��* ��?
 �	 

�#� �&+H) �	 Z�* �' �� �'��� 
����  ��� ��� T- ��

 �� 
 �$� 
��� 4� 
���8�=�* 2� . 
()
 �!������ 2� 

�����	 
��! �W�� `aU� �� ���/ � �' ��V#�� %��	 "

��	 
��! D�� 5)�� �'�� 
���#$�  .� �	 

��) n�1� 2� "5

I�	2�'���	 %�$��� �)@�� ���� ��� ��� � 
���#$� ,

�$��� �	 �� ���)��� ��� �!������ 
�� 2� � �* 

����V&'����  .��QE� I�	2�' n�1���Q� 2� )
� �% ") �

 
)�)$�#= ��S�$�  .� B�&�� �A� ��)@�� n�1� 5� ��� �

�������N�� i�� �	 �	* �9 �9 �@�� 
 
�� ��� �%��� �	 

_9 ��2 i���� ��� ��� .��	 
��!� �' �	 �)�'����� �	 

 �&$� ���VWo �#��$ �#� B�- "de/d %��J= 
 �#� md 

�#��$ �#����� R)�09  .#V9� �' ���� %�$��	 ��	 �' �� 

p9 G��M �	 
��/ 2� �F��c ��V#�� 
�� R)�09 ���	 
��! 

���� .��,��1H�� 
 ���� ��� �� �	 �
� �'% ��) 
�� 

�J�9W�� `aU� �� �#V9 � %�'�09 )19 
�� R���� 5 . ��

                                                           

 

�� Herzberg 

	�#V9 5� %�'#V9 "
��� ��	 �' � %�' ���&1�� � ��?
 ,

�
 �����#V9 2� � %�' %������� ��� � ����� �	 

#V9� %�'�� B�#�� 
 �'�� �#� 
 �� 
���#$� �����	 �' ) Z

��0� �	 
�� �q���%#V9 � %�' %������� ��� ��$�  .

��&�#V9 � %�' �����	 �' �� �'�� o��	 ���  . 
��/ 3) 2�

 3�� %��	 k�! %��' �)�O	�? �
� �	 �#1�M �&��

�� 
���#$� �'����� ���/ . R��� 
��/ ��	 �'de �	 ����� 

 
��&'o��	 B�#�/ ���&�  .���&� 
 �'����� `-�U� �' B�#�/ %

 2
�	 2� %��!�Q? 
 �	�-� b
�� 8'�/ ��r�� �	

s�9 �'���� �
��� ��N
� i�� �	 �1aU� % .��&� 2�� �' %

���2* n�- �' B�#�/� �' B�- �	 �	�-� 5��19 %t/d 

�#��$ �#��� 
��� ��	  .#V9� �' %�H�	 
���� B�- �	 oe 

�#��$ �#���&� � �'���	 B�#�/ %� .��&� �	�-�� �' B�#�/ %

 %��� �	 �9� �� ���� ��� �
� �	C˚mee G�� �	 
 du 

19 ���$�� 5�� .��&�� �' ��� �
��� 2� g= B�#�/ %

`aU�" ���H 
��/ ��	 �� 
�� ��019 %�? �� 
 
�� 5)2�9 

��#F�! .1$ 
��� ��	 �' ��� B�#�� ���&� 8� �' �� 

 
�� ��V#��%������� ��� �F�� ����	 � .  

  

������� ��	
 ��
 ����	�  

 ��V#�� ���1����&O�  3) �� �0+� �	�-� 
 ��� %�'

 3�� :$��� ���$ �	 �	��#$� ��/ 3�� ��� �����	

�$� ��� 3�� ��)�? �� ��� ����/ v�@ �	 ���/ .

��! �	 �)�	 �����	� %� �� ��� 3�� 8�9 �/ ��� 5��19 

��7� 2
�O9 �* ��
�U� 2� ��� .�UE9 5)� �� �$ 2� ^ �����	

��� ���/ 3�� %��	 G
��#�  %�'�� 
���#$� %,)�09 .

����	 �&' ��� �'  ���/ 3�� %��	 �)�= �	�-� �����	 2�

#V9� �'�� 
���#$�  . 
��/ %��? �	�-� ��
*�	 �U�U@ ��

 ���$ %��! 
2���� 
 ���/ 3�� P)��� S�r�9 �J?

 
 
��/ ��	 ���/ 3���'�!*
��* ��?�	 :)�1� 2�  �	 

��&�� �'�F�! G��M B�#�/ % .����	 �&' ��� �' %�'�/ 2� 

��
*�F G�U�UE9 �+$�� %��J���=
 �' GX�)� �Q6�? %

 
�E#�FPL�� 
���#$�  . 
� G�� �	 �'����� "B
� �����	 ��
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 �	�-� �	 3)�,� �#	�-� �9 ��2* %��' �� 
��FSP 3�� 

 
 ���� RU#�� �#1�M �&�� 
��/ 3) �	 gL$ 
 ����

 �����	 �E9 
��/ �� �'����� 
�6�*T10E4 ���� 3�� 

)B
� �����	 .( �/ 2� k
� �����	 ��T6E3�� 
���#$�  . ��

 �$�/ 2� ��� 3�� 4�� 8)�,F� ��r�� �	 k�$ �����	

 �� 
���#$� %�9X�	 3�� %���)T8E3) (�' B
�?% m 

��� w .( "��/ 3�� ��� �����	 k�! ���_9 ��r�� �	

��&�� �'�/ %B�#  3�� 4�� �	 �?�9 �	 ��	 3) ���2
�

 �����	 k�! 
 �0$�E� ��	 �)�? �	�-� 
 5)2�9 "��� �	

 �	�-� �)�=w��-�� B�#�/ ���&�  ��/ ���= ���_9 �9 .

�19) �����	 k�! x�)�= �	 �	�-� 5�6���� te �M�� 

��-�� �9)��&� 5� %�' B�#��  �	��	q*�5 = �������J��% 

FPL�� k�O��  .� n�'� 2)�19 D�� 5) ��� �����	 k�! x

��� ���!�Q? ��%q�J� �	�-� 2� �X�	 %;1	 � 2� 

��� �'�= �� )Q&� ������ ��� G� ���U@ �� 
 � �U

#$��	�� �	 )#����>�q�J� �	�-� ����  �'� 
 � ,

!�Q?��%2�  �1�) ��� :��� ���
 �	 )
( j�9 �'% 

Ea$� 
  ��
���$� .9��M ��� �����	 k�! ��  �	�)�= 

� �	�-��6��� R� 5��� �'�19 ) �� ���� B�&#@� "��� x

��� �'%� �g ��� 2� �#$� �* 
 �9 �)�'�#+'* ��   �9

 ����� ���� "j�9 �'%Ea$ � 
  ��
���'� 4� .

��	��	)�� "5���>'�� 5�)��	 %!�Q? ��%2� 5)�  �1�) :

�
�W%���� ����' "�$� � ���� ��� ���2 ��� �' 

�,F�) 8�� �	�) . �' �� 
��/ ��	w �	�-� 5�6���� �9 �����	 

 �)�J�md�� 3�� �M�� .  

  
 

 ������ ��	
�� 
���� ��
� ��� ����
� ) ��T6E3(  

����� ���	
  

% 

����� ��
�  

% 

����� ���� 

��� � �
  C˚ 

���� �
  

C˚ 

���� ���  

C˚ 

��� ����� 

(%) 

�/��  �� � �� ��  �� 	
��
��  

�� �� � �� �� �� 

�/��  �� � �� �� �� 

�/�  �� �� �� �� �� 

�/�  �� �� �� �� �� 

�/�  �� �� �� �� �� 

�/�  �� �� �� �� �� 

�/�  �� �� �� �� �� 

�/�  �� �� �� �� �� 

�/�  �� �� �� �� �� 

�/�  �� �� �� �� � 

� �� �� �� �� ���� ����
� 

�/��  �� � �� �� ���� ��	�� 
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���� ��� ��
� ��� ����
� �� ��	
�� 
��� )T8E3(  

���	
 ����� 

% 

��
� ����� %  

 ���� �����

�
 � ��� C˚ 

�
 ���� 

C˚ 

��� ���� 

C˚ 

��� ����� 

(%) 

�/��  �� � �� ��  �� 	
��
��  

�/��  �� � �� �� �� 

�/��  �� � �� �� �� 

�� �� �� �� �� �� 
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��&�� �' 
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� �QM�F��
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 �l�  �
�O�

 2� 3) �' B�-h�' �����$� ����2*  . 2� �1	 5��l&'

 2
�	 B�&#@� "���/ 3��s�9 �' 
 �0� �� �Ea$ %

#V9 �a$� �'�� �$��	  . G��s�9 �' % ��
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�F�! ���H �$��	 ���� �#V9 ���/ 3�� . %�6�� ��	

��&�� �' 
 �#V$ �
�	 %��! 
2���� 
 s�9 �' % ��
�� ��

 R7�){ (�$� 
�� 
��� ����.  
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 �M�� �T10E  ����� ��m� �9
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#V9� �' )��	 ��+> . �����	 ���T10E 2� 
���#$� R��� �	 

#V9 ��� 3�� 4�� "�9X�	 3�� %��� �$�/� �' �E9 

 
 ��	 �9X�	 �����	 5)�)�$ ̀ �
�@ �)�J� �	�-� �	 �9� 

����$� �M�� .�U� ��)�#� �	 �+)UE9 Z�G�U(2008)  

Rahimi� "�#V9 ��� ��� 4�� �� ��! ���9 � %�' 

�09),%��� ��� ��?
 �A� �� �� �� )#V9 5� �' 8'�� 

�� �	�) .Tarmian et al. (2009)� ��� ,) ��� �� ��#F�

�����! � ��� ��) �=
�� 
 ���(F. sylvatica, F. 

orientalis) A�9  ���� ��� ��� ��� 4�� �	 ) ���! 5

����  .  
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��	 �?�9 R	�H �����	 5)� �	 
�� . 2
�	 �QM� R)X� 2�
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��� ����  . 2
�	 R)X� 2�
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q��#	���09 k�6�' �� ") �� 
 8�9 Rk�! �'%� ���� 
 

�J#���)� ) 5j�9 �' �#+	 �� ���� .�)�= �	UE9 � G�U

(2008)  Rahimi"#V9 �� � %�' ���&1��09 ),% �� 

 G��M2
�	 j�9 �'% �
��� "�J�9� ) D�� 5j�9 �' G��M �	 

��1���= ���#�� �� 
 
 %�'	�� � 4� �� �'���@ �� "� �� 

�)�= �	�#� )� Z)UE9 5�#V9 �� "^� %�'�09 ),% %���� ��� 

���� �	 

�� j�9 �'%��1� � "j�9 �'%$�&� � �� 

�
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Abstract 
This research was conducted to evaluate the negative impact of tension wood on the drying quality of 

poplar lumber using a desired drying schedule. Poplar lumbers (P. nigar) were prepared from 
Taleghan region. The logs with green moisture content were converted to 6 cm thick lumbers. The 
lumbers were then dried by three different methods. In the first method, the lumbers were air dried for 
about 2 months to the moisture content close to FSP and then were conventionally dried in a pilot kiln 
using T10E4 schedule. In addition, two mild drying schedules (T8E3 and T6E3) were used. Then, surface 
and internal checks and casehardening were investigated in the dried lumbers. No surface checks 
occurred in the dried lumbers, whereas internal checks along rays and annual rings developed in the 
lumbers dried by all three methods. Based on the similar researches conducted on the normal poplar 
boards, it can be concluded that the in contrast to the normal boards, the boards containing tension 
wood are sensitive to both types of internal checks, namely radial and tangential checks. In general, the 
drying defects in the lumbers dried by T6E3 schedule were satisfactory and this schedule is 
recommended to dry poplar lumbers containing tension wood.  
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