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Figure 1. The relative frequency of seedlings (right) and saplings (left) of tree species in the managed
compartment
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Figure 2. The relative frequency of seedlings (right) and saplings (left) of tree species in the
unmanaged compartment
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Table 1. Comparison of beech saplings parameters by gap size in the unmanaged compartment

AL....'::}) a)'\.ul
Gap size
Sz sk Sox b g S S
Very large Large Medium Small
12.143.2 11.942.2 9.8+15 27.7£115 (o she) oy a3
Collar diameter (mm)
e 5L Ul
7514228  97.2+184  56.97.0 131.8459.2 (’“’_ < M" o5
Sapling Height (cm)
oo colw) e AP
110432 17.743.0 11.2+1.4 11.942.0 (estte) ’lf‘“’ > b
Length of spring shoot (cm)
o 5l) o SOke o SYL
2.7+0.6 4.1%0.4 3.1+0.3 3.3+0.4 (e stle) o S0k 2 3L 50
Length of uppermost internode (cm)
e le) 2U 2
32249.9°  46.0#5.4%  26.1+3.8°  121.9451.1° (o) b o2
Crown width (cm)
- % :.‘ . ‘ -
2.3+0.5 3.7+0.9 3.440.5 4.2+0.8 =Pk 0 A ISl

Beech saplings density (individuals/plot)

Letters a and b indicate significant differences between means.
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Continued table 1.

4.;;;) A)'Ujl
Gap size
Sz b Sox Loy S 5S
Very large Large Medium Small
S5l 5 o s S sl
2.040.2 2.240.3 2.340.1 2.240.1 S sl S
Richness (tree species number/plot)
=S s ladlg I3
14.9+2.3 111424 29.848.6 13.4+1.9 o2 el 5 12
All saplings density (individuals/plot)
b s
0.2£0.1 0.8£0.12 0.60+0.092 0.68+0.092
Healthiness
L LS
0.8+0.09 0.8+0.06 0.7£0.07 0.64+0.1 Lo J5
Stem form
gb:&u
2.540.1 1.740.2 1.840.1 2.020.2

Mode of branching
(p <o /00) ol Ji:&a et sy OLis Q)LE.A J}f

Letters a and b indicate significant differences between means
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Table 2. Comparison of beech saplings parameters by gap size in the managed compartment

ﬂ\.'«...:)) a)".l.'.\
Gap size
Sz b Sz L g2 S S
Very large Large Medium Small
4.9+0.5 5.0£0.4 3.9£0.2 4.240.3 (o) aiy s
Collar diameter (mm)
- ,,'va .
34.5+3.3a 30.8+2.6ab 28.1+1.5ab 24.0+0.8b (J“_ ) _dk*“ Jsk
Sapling Height (cm)
- ”.L\-N ° . L,::J .
8.6+1.1a 7.240.9ab 6.8+0.6ab 4.7+0.4b (o) ool exlasi I b

Length of spring shoot (cm)
(P <2 /00) il Hls pme Sl sdias OLAS Doline Gy

Letters a and b indicate significant differences between means

YA



09, 0ty pie g sdbia piw slaliwdl) ;o (5,9l0l; S 5 S slaasins

X U felsl aalsf

Continued table 2.

4.;;:}) a)'U.'o\
Gap size
Sox b S b g S S
Very large Large Medium Small
2o 5l o S0ke o SYL
22101 21202 19501 16201 (e gtl) oS0k L2 A 5
Length of uppermost internode (cm)
e ll) ~U 2
241427 20.3+1.7 18.2+1.4 19.2+0.8 (Al gl 2
Crown width (cm)
@‘)’gﬁd‘:l)JL@;rS\Js
3.1+1.2b 10.6+4.1ab 6.6+2.3ab 17.4+4.3a Beech Saplings density
(individuals/plot)
= o laa S be
21202 2.6£0.2 22103 2.6£0.2 R e
Richness (tree species number/plot)
=S s ladlg I3
7.142.1b 25.8:8.3a 15.4+4.3ab 335:8.2a o bl J£ sl
All saplings density (individuals/plot)
e
0.9+0.02 0.8+0.08 0.9+0.01 0.9+0.05
Healthiness
L LS
0.3+0.07 0.4+0.07 0.2+0.06 0.2+0.05 sl g5
Stem form
Q;]‘}JA}L;:
1.0£0.02b 1.340.1ab 1.2+0.08ab 1.3+0.05a

Mode of branching

Letters a and b indicate significant differences between means
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Table 3. Comparison of beech saplings parameters between managed and unmanaged compartments

4.'»'2_5) o)'\Ju'l
Gap size
o.Lj:C_,;”ﬂJu: aJ.:LJC'_,.v«J.i.LA
Managed Unmanaged
4.4+0.2b 15.4+3.3a (o) 42, o3
Collar diameter (mm)
e 5l
28.9+1.2b 86.2+16.4a (A hd )_JL“ J5b
Sapling Height (cm)
o Slw) e AN
6.7+0.4b 12.3¢1.1a (i) ol lan Job
Length of spring shoot (cm)
e 5l o SObe o YL
1.9+0.09b 3.2+0.2a (astle) o S0 AL O55
Length of uppermost internode (cm)
e oll) U2
20.0+0.8b 56.2+14.7a (i) 28 22
Crown width (cm)
9.3+1.7 3.4+0.3 =2 S dle ool
Beech saplings density (individuals/plot)
o 25 laa S gle
2.4%0.1 2.140.1 M sbesS s
Richness (tree species number/plot)
) LaJlg (4
20.5+3.4 18.843.1 ko b sl
All saplings density (individuals/plot)
oD
0.9+0.03a 0.5+0.05b <
Healthiness
Ll
0.2+0.03b 0.7+0.04a b g
Stem form
A osan L
1.2+0.05b 2.00.09a s

Mode of branching

Letters a and b indicate significant differences between means
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Abstract

In order to achieve the goals of sustainable forest management, single tree selection method was
implemented in Hyrcanian forests. But it is not clear what effect the implementation of this method has
on the reproductive characteristics of trees in forest stands. For this purpose, we compared the
quantitative and qualitative characteristics of beech seedlings and saplings in the gaps of two managed
and unmanaged compartments. Expanded gaps with an area > 100 m? were identified in the two
compartments. Except of density and richness of tree species, the average of other quantitative
characteristics of saplings was significantly (p<0.05) in the unmanaged than the managed compartment.
While the highest frequency of healthy and unforked seedlings was observed in the managed
compartment (p<0.05). Species richness in both compartments showed a low value. Considering that
one of the goals of sustainable forest management is to increase the diversity of trees and adapt to the
ecosystem, it is necessary to pay attention to the promotion of the diversity and richness of tree species
in the future management plans in the studied areas.

Keywords: Close to nature silviculture, Canopy gap, Sapling healthy, Species richness.
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