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Abstract 

Background and objectives: Certain structural elements of forests, such as habitat trees, serve as crucial habitats and 
environmental modifiers for a multitude of organisms. This leads to an enhancement in the structural richness and resilience 

of ecosystems. The focus on habitat trees and biodiversity conservation in forests entails the management of specific 

elements inherent in the forest’s natural evolutionary cycle. Consequently, this study aimed to examine the structural 

characteristics of habitat trees in mixed and transition forests within some managed stands in the Kheyrud forest, Nowshahr 

County.   

Methodology: Parcels 305, 306, 309, 310, and 311 in the Gorazbon district were chosen for the study. Gorazbon is a part 

of the mixed broadleaf forests of the Caspian region, situated within the Kheyrud educational and research Forest of Tehran 

University. It is located seven kilometers east of Nowshahr city in the Hyrcanian forests of Iran. For this research, all trees 

exhibiting specific characteristics were measured for their diameter with 100% accuracy across all the mentioned parcels. 

The conditions sought included broken trees, fungi, hollow from the stump, uprooted, broken stems, deformed, curved, 

tuberous, with nests, dead trees, old trees, and with witch’s broom. A variety of criteria and methods were employed to 

identify and recognize each of the qualified trees as a habitat tree, enabling the most favorable evaluation of each. For 

instance, to identify trees with bird nests, special cameras were utilized alongside human observation. The number per 

hectare in diameter classes was calculated for all habitat trees in each parcel. Furthermore, the average number and diameter 

of microhabitat types per hectare were determined across the five study sites. 

Results: The findings indicated that the highest frequency per unit area in hollow trees is from the stem and roots, equating 

to 10.95 trees per hectare, while the lowest is in trees with witches'-brooms, amounting to 0.55 trees per hectare. 
Conclusion: The objective of modifying policies in the management of Hyrcanian forests is to emphasize sustainable 

management practices, enhance forest protection methods, and conserve the forests’ natural values. These endeavors aim 

to ensure that forest ecosystems persist in providing a diverse array of services to society, such as recreation, water supply, 

food, wood, clean air, and carbon sequestration. Accordingly, in the study management units, there exist various types of 

habitat trees, which exhibit diverse quantities and abundances based on the type, developmental stages, and vegetative 

stage, and are distributed across different diameter classes. 
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�.��/ � 0��: <=2>� ?� �@��"��@�� ����� 	
�� ����@�A ��B CD� ��=&� �� �B�
�)&? <� �*@ �$��E	&��$ � ��
�)&? "�*�F �����
G�$ � ����@�A ���H �� C&�I3� J A K��*�*� ?� ����)� ���� ��&I�3 L�M�N*� ���O�� "��?�A��*P.  �B�
�)&? "��@�� <� <�*$

.Q�=E � ?� R*�$ ��)&? �� 	
���B 	��P .&�&�� �S��F �S�@ .A� <� �� T@�U M$+* ��� ! 	
�� .3�& ����*P. V&������ W�B 
?� V&� CB�X/ �A��� ���@�A� "��@�� �B�
�)&? �� 	
����B �O�<�Y � ��"���� �� �����$ ?� 	A��/��B .&�&����P �� 	
�� 

����@ �� "��A�#P �#P*� �*�.  

&�� � 2�	��: 	A��/��B 305 306 309 310 � 311 �� CY� V�?��� ���� V&� CB�X/ G�Y��� ���P. <� V�?��� CY� V��*A "�*�F

	
�� ?� CY�V#/ <�Y��O ��B ^��<�E�� ��I@ +�_P  �� �*��P?*�O 	
��� �B�X/ �� @����  �� "��#$ ��
����.=B �����*`� 
a�P �#P  �#P*��	
�� ��*� ?�B� B������ �"��&  ..A� ��P ���� b�DM$ V&� N�c�� ���� �d� <_B "��@�� �����  K��Y���e���*� � 

�� �E �$��&? ?� :��_P �� ���=�A� ?� ���������O �S���S �� <_B 	A��/�B� �*�;� �?�������� ���P. L&��P ��*� �e� 	��P "��@�� 
<�)�P�A f�����? �2�@*$ ?� ._)� ���� <�&�V���P <�$<�)�P �2�
�U ����� ����_@ ����� ��H ����� <���PO 1�@��� �/�A 

"��@�� V#�+�A � ����� ����� ������ �*���.  �B g�Y�$ � �&�A��P ���� �B�
�)&? .@�� "�*�F <� L&��P ���� "��@�� ?� N���
:�� � �B����� ?� "�*�F <� .���� K�*S �#�O ?� 1& �B ��*� �� ���&?�� V&���*`d� �$ �P ���=�A� �=`�Y� ��B<�*_� A��P ���� �&�

<$��$ �� ��hF "�����/ <���PO ����� "��@��V����� ?� �_�U ��B�X&� ��B .�&��� ���=�A� I�� ������$ �� ����B �� <D !��B ��d� 
���� <_B "��@�� �B�
�)&? �� �B 	A��/ < A�M� .�P V��i_B V�
���� ����$ � �d� R�*�� ��
�)&?��@ �� �B ���B� �� j�/ 	A��/ ��*� 

<�2�d� <�.A� .�P  

3���%: <�3�&�B "��� ��� <� V&����� ������3 �B�
�)&? "��@�� �� �E�� kdA )95/10 <`S� �� (����B n*��� <� <&�/ ��B�2�@*$ ?� <�E�� 
���� � ������ <�&��B �*� 2�E���<� V&��_� "O )55/0  <`S��� (����B <� "��@�� ����� ����� ������ b`�$ .P��. V&����� ������3 

"��@�� �B�
�)&? �� 	A��/��B 305 306 309 � 311 n*��� <� "��@�� �2�@*$ ?� <�E�� ���� � <U�*� .@�� <�J�$�$ �� 287 
226 445 � 197 <`S� �*���. �� 	A��/ 310 V&����� ������3 "��@�� �B�
�)&? )586 (<`S� <� "��@�� ����� ����_@ o���@� 
.3�&. .��p� ��d� "��@�� �B�
�)&? "��� ��� <� �d� "��@�� V#�+�A ����� ����� ������ f�����? � <�q��� <��*! V�
���� 
114 111 4/78 � 9/63 ����A ������*� 2�E���<� V&��_� �d� �� V�
���� 5/21 ����A��� <� "��@��  <�)�P�Ab`�$ .P��. <)&�D� 

V�
���� ������3 R�*�� "��@�� �B�
�)&? �� 	A��/��B ��*� <�2�d� "������B� ������� "�*� Wh�@� V�� "O�B ���� R�*�� ��
�)&?��@��B 
A������P <�+�_�E� 95 �S�� �*�.  
�4��%�#�5 �67: W�B ?� ���r$ .A��A�B �� .&�&�� 	
����B ������B ���s$ �� .&�&�� ���&�/ �* #� :����B .Q�=E ?� 	
���B � 
t=E :?����B ��� ! "O .A� .<��*M�N*� <�	
�� "��?�A "��i_B ���*�� u�! ����)��� ?� K���@ ����� %�=$ V��s$ GO �;H 
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G*U ��*B � v�/ J�A�$ V��� �� <� <���� <p�F ��� .j&��� V&� CB�X/ "��� ��� <� �� ��B�E�� ��&�&�� ��*� <�2�d� R�*�� �=`�Y� 
?� "��@�� �B�
�)&?  �*wE�����"��@�� V&� . <�*$��<� R*� 	A��/ � x�$ �*�*� �� "O D���� � ������3 �$��=�� ����� � �� <D !��B 

u`�Y� ��d� �&?*$ ����*P.  
  

�=&���� ���67:  ���� �2�@*$ .@�� �2�
�U.@�� <�&�V���P  .@��V#�+�A.  

  

���	�  

���@�A 	
�� �� %�$CP*/ <&q��B CP*/ �B��� � 
K�P ��*� <� <� u� 	
�� ���A� ��ys$ �����;� 

)Gallardo-Cruz et al., 2009.( R*�$ ��)&? 	
�� J`H� 
<��*! z�D�)� <� ���@�A ��*$ <�P�E��B �`@�� � ����@ 
� ��X&���B �
&� 	
�� L $�� .A� )Zabihi et al., 

2021.( <U�B ��@�A� ���i�/�$ �P�� ��
�)&? :?������$ 
�� ���� ����$ ������ ?� "�B��� � "��*��� . )� <� 

��*$��B �`
�� �� ��X&���B ����@�A ���A�$ ��c&� 
����� )2022 ,Chisholm & Luke.( ��B���@�A ���i�/ 

W�d�����&;/ ������ ����� � <��*! �*D2�� ��E .�`��� 
��2*$ ������ I�� ?� �*@ "��� ����B� ) et al., Storch

8201.( <�"O ��hF <p�F �Bu�! ���A� ?� K���@ 
<�����U N*� "��?�A�  I��.Q�=E ?� R*�$ ��)&? �� ��#F�� 

����� )Amanzadeh et al., 2019; Esmaeili et al., 

2023(. "��@�� �B�
�)&? ��Y� ?� <=2>���B ����@�A 
���)B <� CD� �_#� �� C&�I3� R*�$ ��)&? � ����i�/ 

����@�A �=&� ������ )2017 ,al. et Varenius.( "��@�� 
�B�
�)&? <� <&�/�&�B <�=� ���*P <� <�	&q� u`�Y� � 

<��!�@ V�P�� L&��P �& ��&�/��B o�@ ����� �*�� 1& 
��=E ��� <�$ �& ��/ ���� � V�� <�&��B �
�)�P �� %�$ 

�& <@�P��B .@�� �& �*�� ��H � ���*� �
&� L�M� 
� A��� ���� ����? K��*�*� �
&� zB��3 ������ )Bütler 

et al., 2021.(   
L�M���B V
_B�� �`
�� ���� ��c&� ��`���B R*��� 

)Akhani et al., 2010( � �w3 R*�$ ������ . )� <� 
CY��B� �&�
 	
�� �� zB��3 ����)Mori & 

Kitagawa, 2014(. CD���B "��@�� �B�
�)&? � 

C&�I3� ���H ����@�A <��*! +*_�� LA*$ ��B���@�A 
��)&? zB��3 ����*P )Hunter, 2001( <� <�<`�A� "��@�� 

���? 1�@��B��� �/�A � ����3� ���_�A� ������& )Palik 

et al., 2020.( ��B���@�A {���� <�"�*�F ��
�)&? � 
	&��$����� L�M� ��&I�3 ����)� ?� "�
������B )���& 

"��@�� �B�
�)&? C&�I3� ���H ����@�A � C&�I3� 
G�$���O <F*_c�( ���)B <� CD���B �$��E �� �=&� 
������ )Javanmiri Pour et al., 2023(. �&�I�� �� 	
�� 

�*�� ����� <� <�"�*�F "��@�� �B�
�)&? (Sefidi & 

Sadeghi, 2020) ���� 	
�� �&�� <��*e�� t=E 
�
�A*�/ �� V�� 	)���B 	
�� 	_F ������ )Larrieu et 

al., 2018(.  
�� ��*$��B �`
�� +�)_B g2�@ R*�$ ��)&? <��*! 

	���<eEh��� z� .A� � �� <)&�D� �� 	
����B ��� ! �� 
���@�A R*��� ��
�)&? �`S� �� ���� <���� K��E � C&�I3� 

<�*���B �$��E � �� |��� �d@ )�B��� � ��*���( zB��3 
�_����� )Seyd et al., 2016; Alibabaei Omran et al., 

2023(. <���hF ��*$��B �`
�� ��� ! �� J���$ <�*��� 
<�Y��O �� s��� ��� ! � ���������� "��@�� �B�
�)&? 

����&�/ ����� � .�A�)E ���_� �� ����� ��B���@� 
���#��� �d�M� � K����r$ �_�`�� ?� �*@ "��� ����B� 

)Palik et al., 2020(. ��*$��B �`
�� +�)_B ���*_B �� 
|��� K����r$ �_�`�� � C�$��B �d�M� ���)B. "O�B 
���)� ��_� ?� 	
�� ��� ! +�)_B�� ������*$ K���@ 

����p N*�"��?�A � ��B���`_F �_�e�$ �� ���� <�*��B 
zB��3 ���� )Hajizadeh et al., 2022(. <� V�_B 	�2� ?��� 
.A� <� .&�&�� 	
���B <�._A ����i�/ � �2�)_B�� 
a*A ���� �*P. ��&? �?���� ��&s$ ��P .A� <� �2�)_B�� 
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"��@�� 	
�� �� R*�$ ��)&? � ����&�/ ��ys$ ������� ���� 
)Hanewinkel et al., 2014(.  

R*�$ ��)&? ��*$��B �`
�� g2�@ �� <)&�D� �� 
	
����B �� ���@�A � J���$ ��� ! <� ��U 	�2� L $�� 

<�zB CB�� �����& )Pourbabaei & Dado, 2006; Zare 

et al., 2024(. .)Y� <��&� ���r$ ���#��� ?� 	
�� <� b!��� 
?�� � }~A $+*M ��*$ �`
�� z����� 	���� ?� "��@�� 

"�*� �� 1& "��? ���)� ��$*� ���D� �*� ��P�*@ � 
z�`����@ �� ���� CP*/ �B��� u� V��? <��*! 

	���<eEh��� ���r$ ���B�. v�@ �MdA I�� J`H� LA*$ 
V&� K����r$ <�zB<�Y&� ���*P � �e�?� ������� .M$ ��ys$ 

���� ������ )Mehrnoosh et al., 2022.( ���r$ ���@�A 
	
�� ?� V�� V�3� R*�$ ����@�A � �S��F ���`� ����� 
"��@�� V#�+�A �& "��@�� 1�@��P �/�A � ����3� 

<�K�P �� .��p� �$��E "��*��� 	
�� )?� I&�"�
�����
�B � K���E �$ "�����/ � "�������)/( ��ys$ ����;��� 
) ;2020 al., et Palik ;2019 ,al. etPour  Javanmiri

Monfaredi et al., 2022(.  
�� ����� �`@�� CB�X/��B �����U o*�@ �� "��@�� 

�B�
�)&? N�c�� ���� .A�. <)&�D� �_� ��
�)&?��@ �� 
	
�� �� `�  ��"��A�#P �#P*� ��� "��� <� V�
���� ����$ 
�@��"� ��=E��� � �� +�E "��A*/ �� 	A��/ �B�P <��*! 

�������� _��� ?� 	A��/ .&�&����P .A� )Eshaghi Rad 

& Khanalizadeh, 2014(. �� ��B�X/ �
&� Sefidi 
)2018( �� 	
����B :�� ���P )Fagus orientalis 

Lipsky( �� 	�B��A ?� ���*$ "��A� "h�� <� V&� <c��� ��A� 
<� 27 .@�� B�
�)&?� �� �B ����B �*�� ����. Sefidi 
)2015( �� �A��� ��ys$ <D��A ��&�&��  "��@�� ��

����@ 	
�� �� �B�
�)&? "��� ��� <� V&����� "��@�� 
�B�
�)&? <� �/<&��B ����� ��=E � W��P <�$��  b`�$

�����. j&��� Haghighat Doust � Waez-Mousavi 
)2021( �� 	
�� .�P <$h� "���� "��� ����� <� 

V&�$����$�/ ��
�)&?��@ �� "��@�� <�J�$�$ 	��P 
�/�.�3�B ��=E��B "*����/ <�&� � ��=E�B  .���)BSefidi 

� Sadeghi )2020( �� �A��� R*�$ ��
�)&?��@ � :?�� 
N*��A��P "��@�� �B�
�)&? �� ��*$��B :�� ���P 

:��I� ����� <� R*_c��� 147 ��
�)&?��@ ��� 87 
.@�� �B�
�)&? )+���� 2/24 ��
�)&?��@ <� ��?� �B 

�S <`S� .@�� �/�A( �*wE �����. ��=E��B G*���� 
"����3V&�$ � 	&*A����� )�_c$ v�@ ��� W��P��B 
.A*/ <�$ �& <@�P��B �*d�( G��_�V&�$ ��
�)&?��@ 
���*�. "��@�� ����� ��=E 	��P ��=E��B G*���� 
��=E��B ��� <�$ ��=E��B <@�P��B �`S� � ��=E��B 
��� <U�*� ����� ?� �_�� ?� 	� ��
�)&?��@ �� <��*@ 

o���@� �����. V&� ��
�)&?��@�B J`H� ��� "��@�� 
���? :�� ���P ��B��� ���P.  

�A��� ��B���@�A ��
�)&?��@ ��@�� <�"�*�F ��@�P 
?� R*�$ ��)&? �� 	
����B �h����3 ) Pseudotsuga

(Mirb.) Franco iimenzies( �� VA��B u`�Y� � 4&��$ 
.&�&�� K��=�� �� +�_P ���H �*����� N��O �� Kq�&� 

��M�� "��� ��� <� v�$��B .A*/ � v�$��B �A*/� 
���_B �� ����A*/ "����3V&�$ ��
�)&?��B 1U*� �� 

"��@�� �h����3 �� �d� ����� ?� 80 ����A��� ���*� 
)Mitchel & Winter, 2009.( ���&?�� 	��*F �y>� �� .�_� 
� R*� "��@�� �B�
�)&? L $�� �� .@�� �� 	
����B 

����)B*� <����&���� :?���� ��� ! ��&? �� ��2��&� "��� ��� 
<� �d� �� R�=$�� �����<��A .@�� �� ������3 � R*�$ "��@�� 

�B�
�)&? ��ys$ �����;� )Marziliano et al., 2021(. 
"��? V&�@O :�� I�� <��*! 	����#�*$ �� +�_�E� 	���$ 

"��@�� �B�
�)&? �� 1& z�U?���� K����`� �*� ��;��y�. 
�� <�2�d� ��
�)&?��@��B L $�� �� "��@�� <�"�*�F 

<=2>���B ������������ ���� R*�$ ��)&? � .Q�=E ?� 
.�� ! "�*�F �P <� 	
����B V#�+�A � .&�&������ 
��D� ���`� <�"�*�F ���� 	
�� »��� !« ���� V&� �*e�� 

�=&� ����� )Martin et al., 2022.( ��&? "��@�� �B�
�)&? 
� ��
�)&?��@�B J`H� �� 	
��V#� ��B �� +�A<)&�D� �� 

	
����B .&�&����P ���)� "����3�$ � R*����$ ���*�.  ��
<�2�d� 1& ��
&�/���� ����� ?� ��
�)&?��@��B L $�� �� 
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.@�� �� �/��� � �$��3 ?� "O :��I� �P <� zB"*��� 
42078 <`S� .@�� �� 111 <�d�<�*_� ?� b&�! Kh�#)$ 
���#� K�Fh!� R*�$ ��)&? �*�� ����� )Zudin et al., 

2022(. ���O*� V&� <F*_c� ���� <���M����3 V&� .A� <� 
��A��� 1& ^*2�$�� ��*� b3�*$ v���� ?� ��@��
�)&?

��B ��@�� <�"�*�F 1& .)�2 ���� ������ N�
�B ���&?�� 
	�$��/ A����=� ���*P. �A��� 	��*F L $�� �� �*wE 
"��@�� �B�
�)&? �� 	
����B :�� �/��� )F. 

sylvatica L.( � :�� ���P "��� ��� <� J���$ 
<F*_c���B "��@�� �B�
�)&? J`H� LA*$ <�*���B 

:�� R�=$�� � �&�� kdA ?� z�`�� � �� I��_$ �� "��@�� 
����� �d� <��A����� J2�H V���$ ����*P �2�E��<� 
	
����B V#�+�A 	
�� �� <)&�D� �� ���2*$ ��B���ys$ 

���P��� )Mamadashvili et al., 2023(. 1& I�2��O 
<)&�D��� ������ 	
����B g2�@ � <�Y��O CB�� 

	���#�*$� �� �� ?� .A� "��� ��*� �B��� )������*@(� 
�� 	
�� <�Y��O <�	�2� ��B���@�A�*�� ��
�)&?��@ 

����� . )� <� 	
����B ����� <�*���B ��=�� "��� ��� 
)Jactel & Brockerhoff, 2007.( �*�$ ���*P <� ������3 

"��@�� "��I�� � "��PO��B N*���@��P "��@��) 
(�B�
�)&? �� 	
����B <�Y��O 	��F V&� �y� .�P�� �� 

	
����B <�Y��O �d@ J�AO <� �B <�*� ��@�� o�@ � 
	�)���/ J�AO <� ��*$ CB�� �����&.   

<�*$ <� "��@�� �B�
�)&? � .Q�=E ?� R*�$ ��)&? 
�� 	
���B 	��P .&�&�� �S��F �S�@ .A� <� �� T@�U 

+*M$ ��� ! 	
�� .3�& ����*P )Bütler et al., 2021.( 
V&� ���*� K�� F��� ?� 	E��� �2*M$ "��@�� ����3� � 

	E��� ��&�� K��=�� "��@�� <� �
_B <� �
�A*�/ � 
+��$� ����? � ����� ?��� ����� )Brunialti, 2014( 

V&������ 1_� <� <�A*$ V&� 	��*F ��.�_B� ���?��� 
����N��B JA��� �� <�������B .&�&�� 	
�� <�*$��<� 

����&�/ N*�"��?�A  ..A�<�"�*�F +��� ���� .Q�=E ?� 
R*�$ ��)&? "�����/ �� 	
����B ������B �����$ ?� 
N������B ���`� ��&�&�� <`_�?� t=E ���@�A ��*_F 

	
�� <��*! +���&� �� <A G*�P� t=E "��@�� V#�+�A 
� t=E 1�@��B��� �/�A � ����3� <�"�*�F �� �� ���`� 

���� <�q?�A� �& 2*$������� �;� � �*�� �� ��"�*$ ��#���/ 
���.   

	
����B V#�+�A ����� 	
����B +�_P "��&� <� 
<��*! ��� ! <�A*$ <�3�&��� ��
�)&?��B <���M����3� �� 

���� ����)� ?� <�*���B ��*��� � �B��� ���� <� ��*� � 
�& �� |��� �&�#$ ���)B ��c&� ��.���� <��*!�<� ���� 

����)� ?� <�*���B �
&� V�)&? �� V��U 	
���&�B 
���)� G*`d��$ ?� 	
����B �*�*� �� b!��� �
&� ..A� 

<� V�_B 	�2� 	
����B V#�+�A J`H� <�"�*�F <&���A 
��� ! ��� B�� u�S*$ ����*P V&������ .Q�=E � 

.&�&�� <�������@ V&� 	
���B <��&�X ?� .A����*Y��$&V 
b!��� V#�+�A "O .�_B� ���&? ����. �� V&� ��A� W�B 

V&�  CB�X/A���� "��@�� �B�
�)&? �� 	
����B 
�O�<�Y � ��"���� B������ ..A�  
 


���  ����  

����� ��	� �
����  

	
�� P?*�O� � �B�X/� @���� ��
���� "��#$ �� .=B �����*`� 
a�P �#P �#P*� |�F) 3��r��&�� 36 <��� � 23 D���< � 59 y��<� 

 �2�_P� +*! 51 <��� � 25 ��<D� � 47 y��<� ���P( �? ��*� 
	
���B� B������ �"��& ���� ��P .A�. .E�)� 	� <Dd�� ���E 
8000 ����B .A�. �V& 	
�� 	��P CP CY� ..A� CY� V�?��� 

<�"�*�F V��*A CY� ?� 	
����B <�Y��O V#/^�� <�E�� ��I@ 
+�_P �*�� �� ��E�)� ����� 1001 ����B ?� +�_P <� +�& ��*�� 
	
����B ���`U � 1`U � ��_)� ?� ?�� ��A z�<��@ ?� G*�� <� 

<��@��� ����@ ?� a�P <� 	
����B `U�� � ?� G�H <� ��A z�<��@ 
�#��� ��.�*P 	A��/�B� 305 306 309 310 � 311 ��*$�B� 
��*� <�2�d� �� CB�X/ C�/�� ���)B <� �� P�*� 1$��&I� .&�&�� 

����*P +���) 1(. .`F G�Y��� V&� 	A��/�B R*�$ <�*��B � 
�O�
�Y� <�*��� �*�� R�*�� $x��B R*�$ kdA 	A��/�B� ��*� 

<�2�d� � <�`��*!� �*�� �
_B��� ���� �	� <� W�B �V& CB�X/ 
.A�. ��#U R*� x�$ J2�H �� V&� �B�E�� 	��P :��- ?�_� 
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)Carpinus betulus L.( ?�_�- n*`� )Quercus 

castaneifolia C.A.Mey.( ?�_�- :�� � ?�_� :�� ���)B 
+���) 1.(  

 

>��?( 2�	  

���� N�c�� V&� CB�X/ �d� <��A����� <_B "��@�� 
����� K�=S �e���*� ���� ���� V�3�� <�"�*�F "��@�� 

�B�
�)&? )����� �*�� ��=E � ���*A 	�P o�@ �*�� 
<���PO �� "O�B "��@�� ����� f��� � ��H )Paillet et al., 

2017 ((� �� �E ����� ?� :��_P �� ���=�A� ?� ���������O 
�S���S �?�������� ���P .���� N�c�� ���������O �S �� 

�S <S�F 	A��/ <� �&�B��*� �� .#� n*d@ ?��$ z�)D$ 
�P .}~A �� .��E �� ��*� "��@�� �*�*� �� "O ��*� 

�?�������� ���P ."��@�� ���������O��P I�� �� ���=�A� ?� 
�� �&�M$ � �� .�hF ����p gY�� �����P �$ ������ 

���������O ��*��. �d� <��A����� "��@�� �� ���=�A� ?� 
L@C� �� �?�� ?� ._A �q�� <���� �?�������� �P .

<��*e�� �A��� R�*�� .@�� �B�
�)&? ����� R�*�� 
��
�)&?��@�B V���$ ���P )Brunialti, 2014(. �� �&V 

V#� "��@�� CB�X/�2�
�U +�A  ������ ����� �����
f��� ����� �2�@*$ <�)�P <�$ �� <�)�P�A ��?

<�&� ����_@V� � ��H ����� <���PO ����� ��P
1�@<� �/�A ��� <�3�� �e� �� �B�
�)&? "��@�� "�*�F
 .���P�� 1&�B ?� ��B�E�� ��&�&�� �&�B������/ ����� 

<�*� "��@�� ����� ��
�)&?��@ R*� ��@��
�)&? 
��B�����P � .@�� "��I�� ��
�)&?��@ n*��� <� "O . y 

���P .<��*e�� <&Ic$	�`M$� �����B �� �B j�/ 	A��/ ����� 

"��@�� �� <D !��B ��d� j�/ ����A���� <D !����  ���P
)Mitchel & Winter, 2009�d� .( "��@�� �B�
�)&? 

�?����������P �� <D !��B ��d� z��d� "����d� �*d� 
� ���)� �*d� I�� ��*� <�*$ ���� .3�� .<�Y�� ����O 

����$ �� ����B �� <D !��B ��d� ���� <_B "��@�� 
�B�
�)&? �� �B 	A��/ < A�M� �P . 

<��*e�� ��B��� <���PO��B "�����/ <��X&� �� ._)� 
�q�� �� %�$ "��@�� ��`� ��hF�� V�3�& ��yO �*�� � 

.�2��3 ����/ ����� <F*_c� ���*A�&�B <� �� <�$ "��@�� 
�� ��c&����� <`w3 � ��B�/ "O�B ?� V�������B �_�U�� 

JA��� � o�@ )+�� Ultima 65 (�� ^�I��&�_� JA��� 
���=�A� ��B��� .�P <���PO��B "�����/ �� %�$ "��@�� � 

��=E��B G*���� �� ._)� �q�� <�$  ?� ���=�A� �� "��@��
"���� V����� V&�.A� �&;/. V&��#� ��� g�Y�$ "��@�� 

V#�+�A �d� <��A����� .A� )Lush et al., 2012; Bütler et 

al., 2021 .(��A��� �e� "�A��P��� � K��2�d� <�2�� �d� 
<��A����� ����� �&�A��P "��@�� V#�+�A �� �e� <�3�� �P. 

�� V&� CB�X/ ��hF�� <�*���B �`S� V&� 	A��/�B 
)) .`/Acer velutinum Boiss.( � ) ��A*$Alnus 

.Gaertn )L.( glutinosa( �� <��_� �d� 5/1 ���( ���� <�*�
��B �
&� ��@�� V&��_� �d� ���� V#�+�A "��_P "O�B 

�� �e� <�3�� �P )���_� )Tilia platyphyllus Scop.�� ( �d� 
	���E 5/1 ��� � ���� ) j`�Ulmus Glabra Huds( �����P 

).Gled Acer cappadocicum� ( 1����� )Sorbus 

torminalis (L.) Crantz.	���E ( �d� 1& ���) (Azaryan 

et al., 2015.(  

 

@��' 1- :�B�;� �67 9/	�(��� 
	�� ����� � C�� D�E 	
 ����  

Table 1. General characteristics of the study parcels  
Site Area (ha)  Altitude (m.a.s.l.)  Mean slope (%)  Dominant type  
305  22  1000  40  Beech- Hornbeam  
306  19  1000  45 Hornbeam- Oak  
309  47  1100  30   Hornbeam- Beech  
310  25.5  1120  30   Hornbeam, Beech  
311  28  1120  30  Hornbeam- Oak  

34 
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"��@�� �2�
�U 	��P <&�/�&�B ���)B <� 
�
�)�P��B ��$ � <&��?��� ����� ���2�E<� "��@�� 

@���_ ����� �
�)�P��B N�� � �*������� ���)B. 
	�)���/ V&� R*� "��@�� ���� zB��3�?�A ��yO ��)&? 

)��c&� ��=E ����A*/ � ���D�A� I&�"�
������B( ����� ?� 
"��@�� 1&���`�A .A�. V��i_B ����?<� <_B ^����B 

.@�� <� 1&	�P �� 1& ._)� ?� <@�P �_c$ <�P�� 
��P�� �
���� 	M� �*=� � ������ ���_�� .A�. 	�P �_c$ 
^���B �� V&� "��@�� <� P <� ���� .A�. <� V�_B 	�2� 

N�� V��U "��@�� �B�
�)&? �� ����� ������ ������� 
)Palik et al., 2020(.   

��H �& :*� .@�� �� N�� "�!�A G*U I�� <�@��P 
���*P )Sefidi & Copenheaver, 2020; Li et al., 

2023(. :*� J`H� #�	�� 1& �����? �& ����O�� ��� 
<�$ �& <�&� .@�� �B�Q ���*P. "��@�� f�����? 

�@����� ���)B <� �� �y� V#�2�A� � I�� �@�� 	��*F �
&� 
f�����B �/*�A����� �� ._)� <�$ "O�B ���&�/ ��P��� 

)2014 al., et Aghajani(. "��@�� <�)�P�A <&�/�&�B 
���)B <� ��_)� �& CY� zeF� %�$ "O�B <�)�P ��P � ?� 

V�� <�3� .A�. �� "��@�� <�$<�)�P I�� �� �y� ���3 
��B���� ����@ ?� ._)� <�$ <�)�P ��P��� )Mitchel 

& Winter, 2009.( "��@�� <�&�V���P <��*! +*_�� �� 
�y� �����3���� ?� V��? <�&�V� ��P��� � <�)� <� ����� 

.@�� <2�U � ��/< ��c&� ������. "��@�� ����� <���PO  �&
<�q��� 	��P <&�/�&�B ���)B <� "�����/ � ��E ��#�"���� 

1U*� � ^�I� ���� PO�"�I�&�� "O ?��� ���=�A� �B����. 
�� V&� ��A� ��=E�&�B <� LA*$ �������/ ����� G*���� 

��� <�$ "��@�� ��c&� ���*P I�� �I� V&� <�A� �� �e� 
<�3�� ���P. 1�@��B��� �/�A 	��P <&�/�&�B ���)B <� 
��Y� ?� ��I�� "O ����� %�$ � �& <�$ ��U� <��S � 

������@ ��P .A�.  

}/ ?� +����?�A� �����B �� ���=�A� ?� "*�?O 
W���*_2*�- _A�W*�� ?� "*�?O ����O ANOVA ���� 

�A��� �������� Wh�@� �V� ������B ��*� �A��� �� 
��
�&����B ��*� <�2�d� ���=�A� �P. <)&�D� V�
�����B �� 

���=�A� ?� "*�?O <&Ic$ }��&��� �� ���E "���_!� 95 �S�� 
N�c�� �P. N����I3� SPSS 26 ���� <&Ic$	�`M$� �����B 

���=�A� �P.   
 

�����  

������3 "��@�� �B�
�)&? ��*� �A��� �� +��� 2 
<���� ��P ..A� j&��� V&� "��� ���B� <� V&����� ������3 

"��@�� B�
�)&?� )95/10 <`S� .@�� �� (����B n*��� 
<� <&�/��B @*$�2� ?� <�E�� ���� � ������ <�&��B .A� 

�2�E��<� V&��_� "O )55/0 <`S� �� (����B �� "��@�� 
����� ����� ������ ��B��� �P.  

  
@��' 2- �%&�&#H ����	
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	�� �/	#� 	
 	��I� 	
 9/	�(��� 
	�� �����  
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305  2.22  1.13  13  1.8  1  0.55  5.7  0.8  1.5  0.32  3.8  0.7  

306  0.95  2  12  2.7  2.5  1.5  1.8  0.42  1  0.2  2.2  0.57  

309  0.93  0.76  9.5  0.5  0.36  0.87  0.55  0.6  2.06  0.4  4.9  0.3  

310  1.17  0.95  13.3  1.3  1.95  0.95  23  1.6  3.4  0.55  6.8  0.6  

311  0.85  0.53  7  0.35  0.5  0.35  3  0.57  0.8  2.7  3.5  0.6  

Mean  1.22  1.07  10.95  1.33  1.25  0.84  6.8  0.8  1.75  0.84  4.25  0.55  
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Figure 1. Distribution of types of habitat trees in diameter classes 
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�U � ���_@ n*��� <� <D !��B ��d� 

z� �$ LA*�� ���)B. <����� ������3 "��@�� V#�+�A ����� 
����� ������ � 1�@��� �/�A �� <D !��B ��d�  ��&?

���P ��B��� ."��@�� V��i_B f�����? �2�@*$ ����� 
��H � ����� <���PO �� <D !��B ��d� LA*�� �$ �*d� 

�&?*$ ��P ���*� )	�P 1.(  

  
I<9 2- �%&�&#H K&�%& ����	
 �������� 	
 9/	�( 305O 9��' 
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0#*��� :��P�� �Q!� ��;%����
 0R��& ����	&
 	
  ����$M& S�/95 �8	
 .�����  

Figure 2. Abundance of habitat tree types in site 305, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.05). 
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�)&? "��@�� ������3 V&����� 
)287  � ���� <�E�� ?� �2�@*$ "��@�� <� n*��� (<`S�

 �*� .@�� <U�*��2�E�� "��@�� ����$ V&��_� <�
1�@ <� �B�
�)&?<&�/ � �/�A ��B��� b`�$ �2�
�U ��B
"O ������3 <� ���P��<� �B � .=B �� ����� J�$�$12  <`S�

<� 	�P) ��O .A�2.(  
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Figure 3. Diameter status of microhabitat types in site 305, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.05). 
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Figure 4. Abundance of habitat tree types in site 306, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.05).
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Figure 5. Diameter status of microhabitat types in site 306, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.05). 
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Figure 6. Abundance of habitat tree types in site 309, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.05). 
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Figure 7. Diameter status of microhabitat types in site 309, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.05). 
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Figure 8. Abundance of habitat tree types in site 310, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.05). 
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Figure 9. Diameter status of microhabitat types in site 310, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.05). 
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Figure 10. Abundance of habitat tree types in site 311, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.05). 
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Figure 11. Diameter status of microhabitat types in site 311, Kheyrud Forest 
Letters that differ indicate a significant difference between means (P<0.01). 
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	�� �/	#� �� �
�P�/& �& ����� ANOVA 

Table 3. Average comparison of the analyzed habitat tree groups using ANOVA test  
Habitat tree type Sum of squares df Mean square F Sig. 

Breakage crown 

Between Groups 2.972 4 0.743 8.812 0.005 

Within Groups 146.39 1736 0.084   
Total 149.362 1740    

Fungus 

Between Groups 10.664 4 2.666 9.301 0.010 

Within Groups 497.582 1736 0.287   
Total 508.246 1740    

Hollow 

Between Groups 621.616 4 155.404 209.783 0.025 

Within Groups 1286.002 1736 0.741   
Total 1907.617 1740    

Uprooted 

Between Groups 107.835 4 26.959 21.622 0.005 

Within Groups 2164.514 1736 1.247   
Total 2272.349 1740    

Breakage stem 

Between Groups 111.193 4 27.798 14.554 0.008 

Within Groups 3315.717 1736 1.91   
Total 3426.91 1740    

Deformated 

Between Groups 59.135 4 14.784 6.741 0.006 

Within Groups 3807.402 1736 2.193   
Total 3866.536 1740    

Curved 

Between Groups 12875.812 4 3218.953 661.603 0.009 

Within Groups 8446.309 1736 4.865   
Total 21322.121 1740    

Tuberous 

Between Groups 16.632 4 4.158 1.097 0.036 

Within Groups 6578.566 1736 3.789   
Total 6595.198 1740    

Nested 

Between Groups 297.726 4 74.431 7.382 0.040 

Within Groups 17503.385 1736 10.083   
Total 17801.111 1740    

Snag 

Between Groups 2350.782 4 587.696 120.363 0.022 

Within Groups 8476.329 1736 4.883   
Total 10827.111 1740    

Old tree 

Between Groups 3169.68 4 792.42 30.25 0.015 

Within Groups 45475.656 1736 26.196   
Total 48645.336 1740    

Witch's broom 

Between Groups 141.235 4 35.309 7.57 0.000 

Within Groups 8097.395 1736 4.664   
Total 8238.631 1740    



 �6' �&#�& #���8 � 9��' :�.�."� �$6+ ��#;%32   �	�$<1                                                                                                                             43  

 

 

V&� j&��� �� ���A�� <�3�&��B :��I���P LA*$ 
Eshaghi Rad � Khanalizadeh )2014( Sefidi 

)2015( Khanalizadeh � "����_B )2020(  �
Haghighat Doust  �Waez-Mousavi )2021 (���)B 

��� �� j&��� Sefidi � Sadeghi )2020( K��=$ �����. �� 
CB�X/ �*�;� V&����� ������3 ��
�)&?��@B� n*��� <� 

��=E G*���� �*�. .`F K��=$ �� j&��� <�.A����O J`H� 
n*��� <� K��=$ �� R*� <�*_������� N�F  P.B� R*� 

<�*���B �*�*� �� �� <Dd�� ��*� <�2�d� � <D��A K��=�� 
.&�&�� �� �� ��
�&�� n*��� ���*P. <i���U �� ��*$ 

��*� CB�X/ Sefidi � Sadeghi )2020( :�� ���P 
<�*� J2�H ��*� .A� ��� �� CB�X/ C�/�� <�*_������� 

�<:�� ���������O �S���S �� kdA 	A��/ N�c�� ��3. 
<� <F*_c� L&��P �� <S�F 	
�� �� ���������� � �� 

L&��P �`
�� <�Y��O V
_B�� � +�)_B�� }��c$ ������ 
����.  

.��p� ��d� "��@�� �B�
�)&? �� ��B�E�� 
��&�&�� ��*� <�2�d� "��� ��� <� V&����� ���D� �d� n*��� 

<� "��@�� V#�+�A .A�. V�
���� �d� "��@�� V#�+�A 
B�
�)&?� �� 	A��/��B ��*� <�2�d� ���E 114 ����A��� 

<�.A� .��O ���D� "O <�1��=$ �� 	A��/��B 305 306 
309 310 � 311 <�J�$�$ 111 112 111 113 � 

5/123 ����A��� ���*�. �� ����� CB�X/��B V���/ CD� 
"��@�� �*d� � V#�+�A <� �*!D�)�� z��*� <�*$ ���� 
<�3�
� .A� ��� ��"�*$ .=� <� ����)� ?� 

��
�)&?��@��B ��*� <�2�d� �� "��@�� V#�+�A ��c&� 
����*P. V&� <�3�&�B �� ���A�� j&��� :��I���P LA*$ 

Eshaghi Rad � Khanalizadeh )2014( � Sefidi � 
Sadeghi )2020( �*���.  
	
�� V#�+�A <��*! +*_�� ���i�/V&�$ �&�X��B� 
����@�A �� ���� )Palik et al., 2020.( ����i�/ ����@�A 

	��P �
�Y��O R*�$ L&��P � ����� "��@�� ���? � 1�@ 
 �*wE"��@�� V#�+�A ?� 1& �& ��U <�*� � ��
_B�� ��&? 

����@�A �� C����/ <�$�B � %�$CP*/ ..A� 	
���B �� 

<`E�� V#�2�A� <��*! +*_�� �e�?� ��2*$ � ��X&��B� 
�
&� ���)� �y>� ���)B )Frelich, 1995(. �� .D�DE 

"��@�� V#�+�A ^�I� <=2>�����PO ��B ���)B <� 
<F*_c��� ?� "��PO��B �X&� �� �� V&� <`E�� zB��3 

������. ����)� ?� "�B��� � I�� "��*��� ��#���� � ����#� 
�� 	
�� V#�+�A �*�� �����. ��&? L&��P �*�*� �� V&� 

��*$�B ���� <@�U ����? "O�B <��#� .A� 
)Lindenmayer et al., 2012.( +*M$ �`��*F ����� 

:������B ����� ������ �� %�$ "��@�� �2�@*$ "�P 
���� � ����A*/ <�&� <��*! �������� �� "��@�� V#�+�A 

a�=$� ����3� <� <� ��c&� ��
�)&?��@ �c�� ���*P )Van 

Pelt, 2008(.  
�A��� R�*�� "��@�� B�
�)&?� �� CB�X/ C�/�� 

"��� ��� <� "���� �*�� V&� "��@�� �� <D !��B ��d� 
u`�Y� zF� ?� z� LA*�� � �*d� �*�� ����. C����/ R�*�� 
"��@�� �2�
�U � ���_@ ����� n*��� <� <D !��B ��d� 

z� �*� ��� "��@�� V#�+�A <&�/��B ����� ����� 
������ � 1�@��B��� �/�A J`H� �� <D !��B ��d� 

����� � �*d� ��B��� �P��. j&��� �w����� LA*$ 
Haghighat Doust � Waez-Mousavi )2021( �� 

��*$��B �`�c�� )Parrotia persica C.A.Mey.(- ?�_� 
�� 	
�� .�P <$h� "���� � Winter  �lleröM )2008( 

:��I� ��P���. �� CB�X/��B �*�;� C&�I3� �d� <�"�*�F 
��& ?� <=2>���B �y>� �� ������3 ��
�)&?��@�B ��� ��P 
.A�. <��e� ���A� <� z#�V&�$ .`F V&� K��=$ <� R*� 
	��F��B ��*� �A��� ��������. ��A��� �B�*P ���c$ 

�*�*� ����@�� ����� "��@�� <�&�V���P � ����3���� 
<&�/�&�B �� %�$ � <�$ <�)�P "��@�� ���_@ � �2�
�U 

	�)���/ 	����#�*$ ���� �� �e� <�3�� "�P <�"�*�F 
"��@�� �B�
�)&? �� ����� (Sefidi, 2018). ��&? <�	�2� 

�*�� L&��P o�@ ����� �*�� 1& ��=E ��� <�$ �& ��/ 
���� � V�� <�&��B �
�)�P �� %�$ �& <@�P��B .@�� 

�& �*�� ��H � ���*� �
&� L�M� � A��� ���� ����? 
K��*�*� �
&� zB��3 ������.  
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