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D\�=  
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15 3  64  67  11  29  40  107  15  36  59  95  12  19  31 126  

l$�!�  
Medium 

15 8 24  32  25  69  94  126  15  3  1  4  22  7  29  33  

a,K�  
Large 

15 4 12  16  13  20  33  49 15  39  110  149  23  27  50  199  

�=  
Total 

45 15 100  115  49  119 168  283 45  78  170  248  57  53  110  358  
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managed and the beech sapling characteristics between different gaps sizes in mean ± standard error of Table 2. Comparison of 

unmanaged compartments 
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in the unmanaged compartment ap sizeG 
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W
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$*** 
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managed and unmanaged the beech saplings characteristics between mean ± standard error of mparison of oCTable 3. 

compartments  

  (����F+(�� Unmanaged  (����F+(% Managed 

�Yc ��� �)����!�( 

diameter (mm)Collar  
21.5±b2.4  26.6±a2.2 

W
.�,� !�
$)��!�( 

(cm)height Sapling  
197.1±b25.2  270.4±a23.6 

Q�� f
� !�
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Crown width (cm)  
145±14.6 174±16.5 

!�g$�* 
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0.82±0.05 0.79±0.05  

Gh��F f
�** 

**Crown form  
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***Stem form  
1.2±0.07 1.2±0.05 
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.Different letters in each row indicate a significant difference between means (P<0.05) 
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�< )et an ţ; Petrib2006Hara, ’Stancioiu & O

2009., al /( �\�� [����
�� ,�(��(%
� �!�= ,��/  F�Gh�
 
?� �	�c
%��v�� 

�
�� �!��� B�, @
�) #�%Wagner 

a2006 ,Hara’O & Stancioiu; 1999.( 8�� 8���� ,# /�,
��%�, zY$ l$�!�F���(� �GYc ,# 
�) +(%3/408 >��� �!� (

F���(� �GYc <� �!���) +(��3/359 >��� �!� (��.(�C F$# 
����
���%�, ,# �!��� ,�� #��� K�� � �!M
� [�� ��a,K� @
� ��

)2011 ,Bockheim & Schliemann [����
�� /( ,�sd



 (�� 
���� ����� � ���� �
����� ���� �����31 +,
�% 2   95  

 
?�F���(� �GYc ,# �!��� �	�c
% @
� +(%��
cF$� �����.  
�L��� �:�
�� @
����#  
?�@
�  #,�� �GYc �# [�� B�,

� [��!��� �= #�# 

�� �G	
Y� ��� �Yc [���
�� W
.�,�  
?� 
�
 �� ��G!�F���(� �GYc .#�� +(%8���� A�
!� p
$��� @
�

[����/  
?� W
.�,� 
?��� � 
�B�, @
�  ��%�, +<�(�� 8��KM� 
�
�� #
�<#�% )2021 ,.et alOrman  .(

��,�I  �=��8�� 

��%�, zY$ /(% +,
%�F���(� �GYc ,# 
��� +(% l$�!� ,�I
F���(� �GYc <� �!���#�� +(��/ [����
�� �!��� W
.�,�  
?� ,# 
�

�GYc F���(�/+(% �����.F$� ��P�  �:�
���^J����%�, @
� 


!:%�, ,#8.�� � 
���	 ��Y�� @
��x� +#�� [�� @
�

+�?�@,�#�� +(%� (�
% ��G� Xg!`� �= #�# 

�� [�� @,�#
�GYc @
�+�?�@,�#�� � +(%�(� #��� (�
%) #,et Parhizka 

2020, al.(��G� V(� .@,�# �^J�� 8���� ,# ��%�, @
�
,�=P� +�?� �GYc ,# m= F%�#�� ��@,�#��#�# FH:� +(%(% + .
�\�L� �� m= F%�#��D� +��% #,�� ���� ,# ���KL$,���/ 

k$
�� l���% 
?� (%, @��� �, @�� m���M B�, @
� +#�=
F$� /
��  �� (�
�D�` ������M (��
� @#,���
�,�#  K�� ����
#�%<� .@�$ ���#/  F$� V<n �$,�� 
����L ������M @
�

���� [�� ,# +(��,n
�
�/  k$
�� @
�,
E��, @���
C ��(G� 
�
��
��� ,# �!���(� @
��% �o�,��(.  

  

����� ���� ��� �!� 

- Amini, M., Sagheb-Talebi, Kh., Namiranian, M. and 
Amini, R., 2009. Investigation on increment of Fagus 

orientalis Lipsky using time series analysis. Iranian 
Journal of Forest and Poplar Research, 17(3): 404-421 
(In Persian with English summary). 

- Faraji, F., Eshaghi Rad, J., Parhizkar, P. and Manthey, M., 
2021. Quantitative charachteristics of regeneration in 
natural and harvested made canopy gaps in different 
elevations in oriental beech (Fagus orientalis) forests. 
Journal of Forest Research and Development, 6(4): 
661-678 (In Persian with English summary). 

- Feldmann, E., Drößler, L., Hauck, M., Kucbel, S., Pichler, 
V. and Leuschner, C., 2018. Canopy gap dynamics and 
tree understory release in a virgin beech forest, 

Slovakian Carpathians. Forest Ecology and 
Management, 415-416: 38-46. 

- Gustafsson, L., Baker, S.C., Bauhus, J., Beese, W.J., 
Brodie, A., Kouki, J., … and Franklin, J.F., 2012. 
Retention forestry to maintain multifunctional forests: a 
world perspective. Bioscience, 62(7): 633-645. 

- Huth, F. and Wagner, S., 2006. Gap structure and 
establishment of Silver birch regeneration (Betula 

pendula Roth.) in Norway spruce stands (Picea abies L. 
Karst.). Forest Ecology and Management, 229: 314-
324. 

- Mohammadi, L., Marvie-Mohadjer, M.R., Etemad, V. and 
Sefidi, K., 2014. Quantitative charachteristics of 
regeneration in natural and tree fall canopy gaps in the 
mixed beech stands, Northern Iran (Case Study: 
Namkhaneh district, Kheyrud Forest). Iranian Journal 
of Forest, 6(4): 457-570 (In Persian with English 
summary). 

- Mohammadi, L., Mohadjer, M.R.M., Etemad, V., Sefidi, 
K. and Nasiri, N., 2020. Natural Regeneration within 
natural and man-made canopy gaps in Caspian natural 
beech (Fagus Orientalis Lipsky) forest, northern Iran. 

Journal of Sustainable Forestry, 39(1): 61-75. 
- Moslehi, M., Habashi, H. and Rahmani, R., 2017. 

Seasonal changes of soil organic carbon pool in the 
managed and unmanaged beech-hornbeam stands. 
Iranian Journal of Forest and Poplar Research, 25(2): 
286-297 (In Persian with English summary). 

- Nasiri, N., Marvie Mohadjer, M.R., Etemad, V., Sefidi, 
K., Mohammadi, L. and Gharehaghaji, M., 2018. 
Natural regeneration of oriental beech (Fagus orientalis 
Lipsky) trees in canopy gaps and under closed canopy 
in a forest in northern Iran. Journal of Forestry 
Research, 29: 1075-1081. 

- Orman, O., Wrzesiński, P., Dobrowolska, D. and 
Szewczyk, J., 2021. Regeneration growth and crown 
architecture of European beech and silver fir depend on 
gap characteristics and light gradient in the mixed 
montane old-growth stands. Forest Ecology and 
Management, 482: 118866. 

- Parhizkar, P., Hassani, M., Ghorbani, H., Karimidoust, A., 
Maghsoudlu, K., Babatabar Malekshah, R., ... and 
Mousavi, R., 2020. Investigation on gap characteristics 
in the managed and intact oriental beech (Fagus 

orientalis Lipsky) forests, Iran. Iranian Journal of 
Forest and Poplar Research, 28(3): 217-230 (In Persian 
with English summary). 

- Parhizkar, P., Sadeghzadeh Hallaj, M.H. and Hassani, M., 
2022a. Managed vs. unmanaged Fagus orientalis 
Lipsky forests: structure and diversity of natural 



96  �%�&'� '()*���+ ,�-� .�� ...  

regeneration in northern Iran. Journal of Forest Science, 
68(8): 318-328. 

- Parhizkar, P., Sadeghzadeh Hallaj, M.H. and Hassani, M., 
2022b. Quantitative and qualitative characteristics of 
regeneration in Shafarood managed and unmanaged 
beech forests. Journal of Forest Research and 
Development, 8(4): 343-354. 

- Parhizkar, P., Sagheb-Talebi, Kh., Mataji, A., Nyland, 
R.D. and Namiranian, M., 2011. Silvicultural 
characteristics of oriental beech (Fagus orientalis 
lipsky) regeneration under different RLI and positions 
within gaps. Forestry, 84: 177-185. 

- Petritan, A.M., Nuske, R.S., Petritan, I.C. and Tudose, 
N.C., 2013. Gap disturbance patterns in an old-growth 
sessile oak (Quercus petraea L.)–European beech 
(Fagus sylvatica L.) forest remnant in the Carpathian 
Mountains, Romania. Forest Ecology and Management, 
308: 67-75. 

- Petritan, A.M., von Lüpke, B. and Petritan, I.C., 2009. 
Influence of light availability on growth, leaf 
morphology and plant architecture of beech (Fagus 

sylvatica L.), maple (Acer pseudoplatanus L.) and ash 
(Fraxinus excelsior L.) saplings. European Journal of 
Forest Research, 128: 61-74. 

- Pommerening, A., 2002. Approaches to quantifying forest 
structures. Forestry, 75(3): 305-324. 

- Pretzsch, H. and Schütze, G., 2005. Crown allometry and 
growing space efficiency of Norway spruce (Picea 

abies [L.] Karst.) and European Beech (Fagus sylvatica 
L.) in pure and mixed stands. Plant Biology, 7: 628-639. 

- Raymond, P., Royo, A.A., Prévost, M. and Dumais, D., 
2018. Assessing the single-tree and small group 
selection cutting system as intermediate disturbance to 
promote regeneration and diversity in temperate 
mixedwood stands. Forest Ecology and Management, 
430: 21-32. 

- Rozenbergar, D. and Diaci, J., 2014. Architecture of Fagus 

sylvatica regeneration improves over time in mixed old-
growth and managed forests. Forest Ecology and 
Management, 318: 334-340. 

- Sagheb Talebi, Kh., Sajedi, T. and Pourhashemi, M., 
2014. Forests of Iran: A Treasure from the Past, a Hope 
for the Future. Springer, Dordrecht, Netherlands, 152p. 

- Sagheb-Talebi, Kh., 1995. Quantitative and qualitative 
characteristics of beech saplings (Fagus sylvatica L.) 
growing under various site conditions with emphasis on 
light. Ph.D. thesis, Swiss Federal Institute of 
Technology in Zürich, Zürich, Switzerland, 219p (In 
German with English summary). 

- Schall, P., Schulze, E.D., Fischer, M., Ayasse, M. and 
Ammer, C., 2018. Relations between forest 
management, stand structure and productivity across 
different types of Central European forests. Basic and 
Applied Ecology 32: 39-52 

- Schliemann, S.A. and Bockheim J.G., 2011. Methods for 
studying treefall gaps: a review. Forest Ecology and 
Management, 261: 1143-1151. 

- Sefidi, K., Marvie Mohadjer, M.R., Mosandl, R. and 
Copenhaever, C.A., 2011. Canopy gaps and 
regeneration in old-growth Oriental beech (Fagus 

orientalis Lipsky) stands, northern Iran. Forest Ecology 
and Management, 262: 1094-1099. 

- Stancioiu, P.T. and O’Hara, K.L., 2006a. Morphological 
plasticity of regeneration subject to different levels of 
canopy cover in mixed-species, multiaged forests of the 
Romanian Carpathians. Trees, 20: 196-209. 

- Stancioiu, P.T. and O’Hara, K.L., 2006b. Regeneration 
growth in different light environments of mixed 
species, multiaged, mountainous forests of Romania. 
European Journal of Forest Research, 125: 151-162. 

- Wagner, S., 1999. Őkologische Untersuchungen zur 
Initialphase der Naturverjüngung in Eschen-Buchen-
Mischbeständen. Schriften Forstl Fakultät Univ. 
Göttingen, Nieders. Forstl, Sauerländer, J D, 265p (In 
German with English summary). 

- Weber, T.A., Hart, J.L., Schweitzer, C.J. and Dey, D.C., 
2014. Influence of gap-scale disturbance on 
developmental and successional pathways in Quercus-

Pinus stands. Forest Ecology and Management, 331: 
60-70. 

  
  



97  Iranian Journal of Forest and Poplar Research Vol. 31 No. 2, 2023   

Comparison of the beech (Fagus orientalis Lipsky) saplings characteristics in unmanaged 

and single tree-selection cutting compartments 
 

P. Parhizkar 1*, M.H. Sadeghzadeh Hallaj 2, H. Ghorbani 3 and M. Hassani 2 

 

1*- Corresponding author, Assistant Prof., Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension 
Organization (AREEO), Tehran, Iran. E-mail: Parhizkar@rifr-ac.ir 

2- Research Expert, Research Division of Natural Resources, Golestan Agricultural and Natural Resources Research and Education 
Center, AREEO, Gorgan, Iran 

3- Research Expert, Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension Organization 
(AREEO), Tehran, Iran 

 
Received: 19.04.2023     Accepted: 24.05.2023 

 
Abstract 

The single tree selection method was applied in the Hyrcanian forests of northern Iran to imitate 
nature and enhance the ecosystem characteristics and functions such as biodiversity, flexibility, and 
adaptability. However, the effectiveness of this imitation and the changes in the forest stand 
characteristics were unclear. This research compared the regeneration characteristics of tree species 
in canopy gaps larger than 100 m2 in a beech (Fagus orientalis Lipsky) stand in the Hyrcanian forests 
that underwent single tree selection in 2013 with an unmanaged beech forest as a reference. The 
abundance of seedlings and saplings of all tree species was recorded in each microplot (with an area 
of 4 m2) in the center and four edges of each gap. The height, collar diameter, crown width, health, 
stem form, and mode of branching of beech saplings were also measured in each sample microplot 
and compared. The results indicated that the mean collar diameter (26.6±2.2 mm), height (270.4±23.6 
cm), and frequency of orthotropic beech saplings (0.3±0.06) in the managed compartment were 
significantly higher than the unmanaged compartment (p < 0.05). The average frequency of 
regeneration in the managed and unmanaged compartments was 7.9 and 6.3 per microplot, 
respectively. The frequency of beech regeneration in the managed compartment was higher in large 
gaps, while it was higher in medium gaps in the unmanaged compartment. Although the low 
harvesting in the studied forest improved the growth conditions for beech seedlings, the abundance 
of dead trees should be considered. Moreover, the presence of Hedera pastuchovii Woron. exGrossh. 
in these forests should be examined and managed accordingly. 
 
Keywords: Collar diameter, orthotropic, sapling height, tree regeneration. 


