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Total 

saplings 

�=  
Total 

D\�=  
Small 

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 

 

+<�(�� ��%�,  �GYc ,#(����F+(�� 

in the unmanaged compartment ap sizeG 

 ��%�, +<�(�� �GYc ,#(����F+(% 

Gap size in the managed compartment 
D\�= 

Small 

l$�!� 

Medium 

a,K� 

Large 

D\�= 

Small 

l$�!� 

Medium 

a,K� 

Large 
�Yc ��� �)����!�( 

Collar diameter (mm)  
14.4±2.8 25±3  20.8±6.7 18.1±2.1 25.8±3.6  31.7±4 

W
.�,� !�
$)��!�( 

(cm)height Sapling   
109.6±b19.5 232.3±a28.5 203.4±ab73.8 160.6±b22.4  254.2±ab36.4  343.3±a40.6 

Q�� f
� !�
$)��!�( 

Crown width (cm)  
90.9±b18.7 186.3±a22.4  111.3±ab22.1 120.4±22.8 173.8±29  202.2±26.7 

!�g$�* 

*Healthiness 
0.8±0.1  0.8±0.07  0.7±0.1  0.8±0.1  0.8±0.09  0.8±0.09 

Gh��F f
�** 

**Crown form  
0±0  0.04±0.04  0.1±0.1 0.08±0.08 0.3±0.1  0.4±0.1 

V�M �c
$*** 

***Stem form  
1.1±0.1 1.3±0.1  1.3±0.1  1.2±0.1 1.2±0.09 1.2±0.08  

X�d
�� �GYc �� ,# � �Y$ �� ,# [��n ��
.!� @
���G� Xg!`� +(��# 
���I� zY$ ,# ,�#95 .(�!:� (�,# 

.significant difference between means (P<0.05)Different letters in each row and each compartment indicate a  
* 
?� �� /�!�g$ �$,�� ,#�� m	
$
� � m	
$ @
� @
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*
., respectively0and  1saplings were assigned the numbers healthy and unhealthy , healthiness In the examination of  
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?� ���� �	�c
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% f
� 
� @
� @
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**
., respectively0and  1saplings were assigned the numbers  plagiotropic and orthotropic, In the examination of crown form 
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***
, respectively3and  2, 1saplings were assigned the numbers  unforked, forked and broom shaped, Stem form In the examination of  
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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
� !�
$)��!�( 

Crown width (cm)  
145±14.6 174±16.5 

!�g$�* 

*Healthiness  
0.82±0.05 0.79±0.05  

Gh��F f
�** 

**Crown form  
0.06±b0.03  0.3±a0.06 

V�M �c
$*** 

***Stem form  
1.2±0.07 1.2±0.05 

X�d
�� �Y$ �� ,# [��n ��
.!� @
���G� Xg!`� +(��# 
���I� zY$ ,# ,�#95 .(�!:� (�,#  
.Different letters in each row indicate a significant difference between means (P<0.05) 
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?� �� /�!�g$ �$,�� ,# m	
$
� � m	
$ @
��� @
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*., respectively0and  1saplings were assigned the numbers healthy and unhealthy , healthiness In the examination of  
**,�-� '� ���9 D�0I$ �G��� ��'� �13��;��J $ �13��; ��9 �� +�� +���"K L�9�91 .DM�: N709 �O� $ 

**., respectively0and  1saplings were assigned the numbers  plagiotropic and orthotropic, xamination of crown formIn the e 
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***, respectively3and  2, 1saplings were assigned the numbers  unforked, forked and broom shaped, formStem  In the examination of  
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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. 


