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Figure 1. Schematic image of sampling method in gaps.
5 b G St a5l a8 e 03130 oS1S alie sl issbel o g 4 e
(ANOVA) & b & bl 50T 5 adsy comlas 05,5 Slear 03 guslaly Slsl s (o goe
gy 0s,S aw o s k8 Slib 3 lag,slals slua (ST aslie 5 sbieas roean A eslizal
aslie gl 5 (P4 00) Gyl oy S5al S Ggasl 5l (osmas 5 b O glaads))

;f.‘:'i} w}(i')um‘.”} JKM}JS 6LAQ)AJT )\ 4;5:)) ojﬁd..u): L&d)}h\} oM Caa_.x..bj

VYo



OS2 9 (Gawge Lacly dese s

S ol S5 p3YV s S plnil SPSS 16 il 5 5l eslinal L 355 Slglie 4S5 eslizd
Gl b o 5 4 jps il 51 LSl sl cdsas Sy 5 lond dilbe oS slaw S

.,U,\{>J§

Cou g W

S e 5 b o388 (SGon g glaaigy js ady; Gl (o3l baw gie ol G o
Sites & S g5 408l5 S e A3 S S mpe e WY 5 NVVY AV (S Sy e
Ss 5 1o, iz ol d 3l Gpan (i1 458 Cda Jold sy 5550 laaid, 53 el
Sl S (e gean 5 b ) s a5 S g a5 S A 3 e 53 AL
SeS Ao 08 Sl U S5 655 5 i Ao T804 o Sle U 21, 55 (sl
Sl TV L 31 68 G slaaidg) 03 edd ey Gadle 5 dlg s o 3 diay &5
53 Al e ol sdalie laai S o SO0 3 S Aoy VUM L3 5 YE/4U L 5 pem YO U
VYL e FO/TV L 31 455 lage,slaly ol Co pde 0355 o Bl b slaads) o
o 3l 5U) esas glaaiis, L3 agla by Slsl g e A3 WYV L sl 5 VA LS
Loal oYl L 2l g w Ghate o sa ushly Slslp doys op pie (0SS
(Y JK2) cl sl s a3 VVAG L sl 5 YEVA L 5 e YO/0V

Ao 65 ogean 5 b S Glaids) 058w a3 5 6uslels (SIS e sar
T JKS) cl sl olasstl s 4 |y Slol b o 2l

s dalS ol Sl gdie 5 5l b 4 e S aes gl g kas Sk s (gslalg sl ST,
DB e dee VAL QAL 0 /8 L e Jols b oS (ks ik 55 adlg sdas 5 il

(8 JS8) wsls

AR



WAL (£) o jlowsd (YY) s US> 5 092 (50900 5 sl (Sl iy 4y ol

40 B Beech -
35 - Hornbeam J_-=-*
= Maple A
30 A
Persian |
g n ironwood =
E\ % 25 7 bl Dlte—plumgs-’ﬂ-ﬂ)-?"
25320
= &
".‘J? 15 -
[
10 -+
5 -
‘ "
o L0 i IE N
JENEEETP b s F e il f e
Virgin gap Natural gap Artificial gap Total

(‘;Fj-sm‘g g;".’.’.‘b LJSA.) by, Cj 4w S s 6‘.&45; 6)‘3]:‘3 ‘;\'b‘} M)é—“ JSJ':
Figure 2. Frequency distribution of different species regeneration in three gap types (virgin, natural
and artificial).

16000
14000 -
12000
10000 -

o915 o515
Regeneration density
(per ha)
[o2]
(=]
o
o
|

6000 -
4000 -
2000 -

0]

Date-plum 5 y>

Beech 5
Hornbeam ) y-o-0
Maple |,4
Beech ()
Hornbeam ) y-o-a
Maple 1,4

ood
Date-plum  § o J:'-

ironwood
Persian

1ronwi

Persian

e aissg (S ae iy,
Virgin gap Natural gap Artificial gap

(8 5me 5 b S s p 5 dem 3 (5555 GG (6551015 (515 amlie Y IS
Figure 3. Comparison of regeneration density of different species in three gap types (virgin, natural
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Table 1. Analysis of variances test for comparison of regeneration density among three gap types
(virgin, natural and artificial).

Sols e Ol ol Sl oSl @llamss Sl § o
Sig. F Mean Squares df Sum of Squares
LAb S N
0.226™ 151 3.744 2 7.488 25 A
Between Groups )
LAb S
2.48 99 245.502 25 0302 Beech
Within Groups
101 252.99 &
Total
LAb S N
0525™ 0.649 2319 2 4,638 25
Between Groups B
LAb S
3576 99 354,01 25 0352 Hornbeam
Within Groups
101 358.648 &
Total
LAb S N
0.641™ 0.446 0.689 2 1.378 25 e ‘
Between Groups < Al
LAb -
1.543 99 152.753 25 0302 Maple
Within Groups
101 154.13 &
Total
LAb S N
0.052"™ 3.039 4436 2 8.873 25 ol
Between Groups o
¢ - Persian
LAb
1.46 99 144.52 25 0200 ironwood
Within Groups
101 153.393 &
Total
LAb S N
0.462"™ 0.779 0.034 2 0.068 25 e
Between Groups G >
e S ¢ "
0.044 99 433 25 002 Date-plum
Within Groups
101 4.398 &

Total
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Figure 5. Mean of regeneration density in three gap types (virgin, natural and artificial).
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Figure 6. Comparison of regeneration density among gap area classes.
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Figure 7. Comparison of the mean distance of sapling among three gap types (virgin, natural and
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Table 2. Dunnett T3 test for comparison of mean distance of sapling among three gap types (virgin,
natural and artificial).

Solsgme Ol Dlore ol (1-) =sls L e (J) s, (1) w25,
Sig. Std. Error  Mean Difference (I-J) Gap (J) Gap (1)
0.016 17.02 -50.69774* Natural . Virgin

0.006 20.81 -71.09212* Artificial e sz

0.016 17.02 50.69774* Virgin s, Natural L
0.746 22.551 -20.39438 Artificial e sz

0.006 20.81 71.09212* Virgin s, Artificial s yozs
0.746 22.551 20.39438 Natural ..

#

(*Significant at the 0.05 level) il jls sxe dos ;5 40 gl 2 DslE L g
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Table 3. Kruskal-Wallis test for comparison of regeneration health condition among three gap types
(virgin, natural and artificial).

S
Health
(Y [R¥s
45.581 G5 g e
Chi-Square
2 sb3T am s
df
0.000%* Sl isme Ol
Sig.
(**Significant at the 0.01 level) as s 48 waws 55 (515 one ™
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Figure 8. Comparison of regeneration health condition among three gap types (virgin, natural and
artificial).
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Abstract

Background and objectives: Planning for regeneration establishment in forest is
possible through silvicultural systems. One of these systems which is in most
accordance with close-to-nature silviculture is selection system. This investigation
was done to assess the effects of single-tree selection system on regeneration in
mixed beech stands.

Materials and methods: Therefore 102 canopy gaps, including 15 in virgin
stands, 43 natural and 44 artificial gaps within managed stands, were selected
within a forest with species mixture of beech (Fagus orientalis Lipsky), Persian
ironwood (Parrotia persica C.A.Mey.) and hornbeam (Carpinnus betulus L.). The
status of regeneration was studied in 5 microplots with the area of 1 m? within each
gap. For each microplot some properties such as frequency, collar diameter and
health condition of saplings were recorded.

Results: Results showed that beech regeneration is the most frequent species in the
gaps. Diameter class distribution for most species was negative exponential
distribution. Frequency of different species in diameter classes was not significantly
different among three gap types. Increasing in gap size caused reduction in density of
regeneration. Best health condition of regeneration found in natural gaps within the
managed stands and worst status was in gaps within the virgin stands.

Conclusion: Totally it can be concluded that single-tree selection is a suitable
system for this forest which its implementation caused no significant change in the
regeneration status of managed stands in comparison to unmanaged stands.

Keyword: Silviculture, Single-tree selection, Regeneration, Canopy gap, Managed
stand
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