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��$� �� �?�/ t�?–��
��	–7/ ���% � �%��
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�
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 u�A_` U�*&
��
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 u�A_` U�*&
�  

<��. ��;
� �� ��&��  �A_` #� �A@�_/ �#�/ �G_�/ !7%��	0a � � 72��. 
��' � (���% �A_`)
-

 #��;/ 
��
 -#�����D�� 
��' �� 7&>#� -��h ������	 4� -�#�� �&*�/D L�# �' V@�> L�# -��

7/��%��  X��'#�),9aaY,,aa �&/ �� i_?  �~? .�
�% U�*&
� �
�$
 u�A_` �%���� -��� (��#�0) 

����/  ��A�� �� �
�$
 �A_`Ka×Ka ) �&/Moelder et al., 2008 -��� .(U�=%D  �� 7&>#� m���'

�
�	 �
 Z]&>� �' V@�> L�#L�# -�� �
�	 ���? ����$/ <��` �� 7&>#� -����=?�' !��23 ��f� !� !

#����%�Z�2� !�4
�#�� !�g2/ !� 7��� �]�	 �1�  ��7	W�� �A@�_/ � . !Z]&>� �� -��� #��=' �? -

                                                           
2 Fagus orientalis Lipsky 
3 Carpinus betulus L. 
4 Alnus subcordata C.A.Mey 
5 Alnus subcordata C.A.Mey 
6 Acer cappadocicum Gled.  
7 Quercus castaneifolia C.A. Mey 
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�% 
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�
�	 ��h V>�% [��A'' #� -�
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�#�/ 72��. -�� H�/�f)0 
���&?� (

����	  ��Pi  #�U�=%D ���3 ���A' 7&>#�#�&=� #� 7&>#� -��  <� ���A' ��
�	�� S=  <� ���A' �

 �
�$
 #� ���f�N= 7/) �%��Moelder et al., 2008 .( 

�_��#,                                                                                           Hˈ= -Ʃ (Pi)(ln Pi)   

 �_��#0                                                                                                             

                                                                                                                                                    
8 Sorbus torminalis (L) Crantz 
9 Ulmus glabra Huds. 
10 Cerasus avium (L) Moench 
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7	W��7	W��7	W��7	W��L�# ^�� 7=�p�@�f#�/ -��L�# ^�� 7=�p�@�f#�/ -��L�# ^�� 7=�p�@�f#�/ -��L�# ^�� 7=�p�@�f#�/ -��        
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��' 7?#�� � .) L�# ��&>#� ^�� -��7	W�� �� X 7
��/ l*� �� (^�� 7=�p�@�f#�/ -��

 !�>#� �� � . #� O �� � e�'9a ) "@�? ^�� ��E,a C$. (� . �� �� ^�� u��} �~? � -#�D

^��/� H�B 4�p�@�f#�/ )mm) ^�� H�B !(mm) ^�� ��E !(mm^��	# [�� �2}�f !() ��mm !(

) ^�� �/�*Rmm��� !() �'gr( ) 4�> ��� �gr �#�/ (����

	��- C$. .��&f�	 #��`^�� -#�D ��

) ����	 ��;
� (^�� ��2�) 
�/ ����/ #�Bayramzadeh et al., 2011 .(  
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 ��&�� !�� ����
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 �� �.�' �� � 7?#�� T�
��$?�
��� ���� �
��#�� ��+;' �� ��
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 .�%-#�/D #�+f� SPSS  �*�
,{ 
��� -#�/D ��+;' � .�f�	 #��` 
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 S�G8' g��&
0( 
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' [��/ �� �#�� S2A' ���Q -#�M	��PU�=%DV>�% [�� #��G/ �� 7&>#� -��7/ �� [��&��� .�%��

e�' �_` #��G/ )0 df= !aaa/a Sig.= !N5/(K F=( j?�&/ C_G/ i_? � )0 df= !aaa/a Sig.= !

5{/() F= #� L�# ��&>#� (U�=%D 
����/ H�� 
��
 C`�� #� �� �% #�_` ��&>#� �&��� #�v� �
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 g��&
 .�?� ( �� jGf 7&>#� X��' � ��h -��

���7�A/ � ��k/ 7�&��$� L�# ��&>#� ^�� 4�> � �'#��- �� �#�� ��.�-#�B l��+f� �� ��

V>�%��� #��G/ !��l��+f� L�# ^�� 4�> � �' ��.) �?� �&f�� H9 ��� ���
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    (�&/) e�' �_` [��
��/     C_G/ i_? [��
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�$
 ���A'  [��
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   T]&>� �/]E ����/�
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�;�&
�;�&
�;�&
�;�&
��	��	��	��	----        

7/ �>#� 7E��'#� w2&*/ u�G�B #� l����3 -��@� <�28' � ��+;'�
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 -�&��� 7/ �# 7&@�� [��O ��� ���' -��� 
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 #� �� Y$E7/ -��=2 #� �
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l��W3 �2;/ !7���	 ��2E -��K ),(:( )5 YN9.  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-1

1-
02

 ]
 

                            11 / 14

http://pec.gonbad.ac.ir/article-1-276-en.html


 1397بهار و تابستان گياهان/ دوره ششم، شماره دوازدهم، حفاظت زيست بوم نشريه  

 

١٢٠ 

 

��/��? <��.�� � C'��/ !#��x ,5{{ .q�B -#��2��. �;'��o
� ��
 �? -�?!  
#�$% +�*�D 
���) !


#��� <x C���/ 7A��B ��&?� �]�	! .�%#        

�&?7����� !.� !#��f�#� !.X !���# .T !7
�&?�?,5(a��A$. [�� ^�� 7&*�# X��' . Z�2� 7A��B -��

 ���/ ��2�(Quercus castanifolia)  -#�� �(Q. macranthera)  #�<��.��-  �2;/ .-#+>

 !4�'�$&��?��� � 7/�
����'5 )N:( 59Y0K.        

-��/ .#.� !�.� /,5{K<��. . .<��. L#��3 � 7?��%.��� ��O !��� ' 
���
�� u�#��&
�        

-���� !.e !7 Gf !.� !-#�
 .# !7
�$�# !.� !-��/�,5{(�
�	 X��' �#�D�� . #� ��&>#� -�U�=%D -��

 �2;/ .(����> 7���W3 � 7%��/D <��. !"'�3 l*� �A@�_/) 72��. w2&*/8/�j����  !7A��B

N5)9:( 9a)Y5((.        

w?��q !
���!. -��B[��� !.� !��
� .q !X#�� !.X !���#�&? !.� !-�?� !.� !�	]�,5{( 7&*�# X��' .

 #��$
 ^��(Tilia spp.) <��. #� !4�'�$&��?��� � 7/�
����' �2;/ .7
����� -��0)5Y0:( 

09Y,,.        

Bayramzadeh, V., Attarod, P., Ahmadi, M.T., Ghadiri, M., Akbari, R., Safarkar, T., 
Shirvany, A. 2011. Variation of leaf morphological traits in natural populations 
of Fagus orientalis Lipsky in the Caspian forests of Northern Iran. Annals of 
Forest Research, 55(1): 33-42. 

Binkley, D., Campoe, O.C., Gspaltl, M., Forrester, D.I. 2013. Light absorption and 
use efficiency in forests: Why patterns differ for trees and stands. Forest ecolo-
gy and management, 288: 5-13. 

Bussotti, F., Pollastrini, M. 2015. Evaluation of leaf features in forest trees: Meth-
ods, techniques, obtainable information and limits. Ecological Indicators, 52: 
219-230. 

Dean, T.J., Cao, Q.V., Roberts, S.D., Evans, D.L. 2009. Measuring heights to 
crown base and crown median with LiDAR in a mature, even-aged loblolly pine 
stand. Forest Ecology and Management, 257(1): 126-133. 

Dieler, J., Pretzsch, H. 2013. Morphological plasticity of European beech (Fagus 
sylvatica L.) in pure and mixed-species stands. Forest Ecology and Manage-
ment, 295: 97-108. 

Grams, T.E.E., Andersen, C.P. 2007. Competition for resources in trees: physiolog-
ical versus morphological plasticity. Progress in botany, 68: 356-381. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-1

1-
02

 ]
 

                            12 / 14

http://pec.gonbad.ac.ir/article-1-276-en.html


 و همكاران هزاد بخشنده ناورودب 

١٢١ 

 

Hansen, A.J., Phillips, L.B., Dubayah, R., Goetz, S., Hofton, M. 2014. Regional-
scale application of lidar: Variation in forest canopy structure across the south-
eastern US. Forest Ecology and Management, 329: 214-226. 

Hao, Z., Zhang, J., Song, B., Ye, J., Li, B. 2007. Vertical structure and spatial asso-
ciations of dominant tree species in an old-growth temperate forest. Forest 
Ecology and Management, 252(1): 1-11. 

Ishii, H., Reynolds, J.H., Ford, E.D., Shaw, D.C. 2000. Height growth and vertical 
development of an old-growth Pseudotsuga-Tsuga forest in southwestern Wash-
ington State, USA. Canadian journal of forest research, 30(1): 17-24. 

Jiang, J., Lu, Y., Pang, L., Zhang, X., Li, T., Xing, H. 2015. Structure of different 
stand layers and management optimization strategies in a Masson pine planta-
tion in southern subtropical, Acta Ecologica Sinica, 35(3): 44-50. 

Lang, A.C., Härdtle, W., Bruelheide, H., Geißler, C., Nadrowski, K., Schuldt, A., 
Yu, M. von Oheimb, G. 2010. Tree morphology responds to neighbourhood 
competition and slope in species-rich forests of subtropical China. Forest Ecol-
ogy and Management, 260(10): 1708-1715. 

Laurans, M., Hérault, B., Vieilledent, G., Vincent, G. 2014. Vertical stratification 
reduces competition for light in dense tropical forests. Forest Ecology and Man-
agement, 329: 79-88. 

Lindenmayer, D.B., Margules, C.R., Botkin, D.B. 2000. Indicators of biodiversity 
for ecologically sustainable forest management. Conservation biology, 14(4): 
941-950. 

Lingua, E., Garbarino, M., Mondino, E.B., Motta, R. 2011. Natural disturbance 
dynamics in an old-growth forest: from tree to landscape. Procedia Environ-
mental Sciences, 7: 365-370. 

Louis, J., Genet, H., Meyer, S., Soudani, K., Montpied, P., Legout, A., Dreyer, E., 
Cerovic, Z.G., Dufrêne, E. 2012. Tree age-related effects on sun acclimated 
leaves in a chronosequence of beech (Fagus sylvatica) stands. Functional Plant 
Biology, 39(4): 323-331. 

McKenzie, D., Halpern, C.B., Nelson, C.R. 2000. Overstory influences on herb and 
shrub communities in mature forests of western Washington, USA. Canadian 
Journal of Forest Research, 30(10): 1655-1666. 

Moelder, A., Bernhardt-Römermann, M. Schmidt, W. 2008. Herb-layer diversity in 
deciduous forests: raised by tree richness or beaten by beech?. Forest Ecology 
and Management, 256(3): 272-281. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-1

1-
02

 ]
 

                            13 / 14

http://pec.gonbad.ac.ir/article-1-276-en.html


 1397بهار و تابستان گياهان/ دوره ششم، شماره دوازدهم، حفاظت زيست بوم نشريه  

 

١٢٢ 

 

Moelder, I., Leuschner, C. 2014. European beech grows better and is less drought 
sensitive in mixed than in pure stands: tree neighbourhood effects on radial in-
crement. Trees, 28(3): 777-792. 

Mura, M., McRoberts, R.E., Chirici, G., Marchetti, M. 2015. Estimating and map-
ping forest structural diversity using airborne laser scanning data. Remote Sens-
ing of Environment, 170: 133-142. 

Petritan, I.C., Marzano, R., Petritan, A.M., Lingua, E. 2014. Overstory succession 
in a mixed Quercus petraea-Fagus sylvatica old growth forest revealed through 
the spatial pattern of competition and mortality. Forest ecology and manage-
ment, 326: 9-17. 

Pollastrini, M., Holland, V., Brüggemann, W., Koricheva, J., Jussila, I., Scher-
er‐Lorenzen, M., Berger, S., Bussotti, F. 2014. Interactions and competition 
processes among tree species in young experimental mixed forests, assessed 
with chlorophyll fluorescence and leaf morphology. Plant Biology, 16(2): 323-
331. 

Ratcliffe, S., Holzwarth, F., Nadrowski, K., Levick, S., Wirth, C. 2015. Tree 
neighbourhood matters–Tree species composition drives diversity–productivity 
patterns in a near-natural beech forest. Forest Ecology and Management, 335: 
225-234. 

Schröter, M., Härdtle, W., von Oheimb, G. 2012. Crown plasticity and neighbor-
hood interactions of European beech (Fagus sylvatica L.) in an old-growth for-
est. European Journal of Forest Research, 131(3): 787-798. 

Seidel, D., Leuschner, C., Müller, A., Krause, B. 2011. Crown plasticity in mixed 
forests-Quantifying asymmetry as a measure of competition using terrestrial la-
ser scanning. Forest Ecology and Management, 261: 2123-2132. 

Szwagrzyk, J., Szewczyk, J., Maciejewski, Z. 2012. Shade-tolerant tree species 
from temperate forests differ in their competitive abilities: A case study from 
Roztocze, south-eastern Poland. Forest ecology and management, 282: 28-35. 

Zhang, Y., Chen, H.Y., Reich, P.B. 2012. Forest productivity increases with even-
ness, species richness and trait variation: a global meta‐analysis. Journal of 
ecology, 100(3): 742-749. 

 
                                                                                                                           

 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-1

1-
02

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

http://pec.gonbad.ac.ir/article-1-276-en.html
http://www.tcpdf.org

