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Figure 1. Location of the study area
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Figure 2. The species frequency in plots of Alandan forests
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Figure 3. The species frequency in diameter classes in plots of Alandan forests
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Figure 4. The frequency of gap size (A), The canopy gap frequency in control, selection and shelter-wood methods
(B) and comparison of gap size frequency in selection method

Table 1. The results of ANOVA for canopy gap size

by g (ib)ly 428 @5 -V Jor

Sig F oylol jlado Olaype (16ke S
leyar Y/oA arfoor/y Y (2o g
YEEEAO/F0 Y alejl glas
¥o J9
A0 gdaw 3 (g )b gime i

0365 1D ¢ yimad gy (1> VB) diwges g (D=7 VD) diwwnS
(ZE=NOL) 3L o (ghyls (gpololy iy (aly = 2y
(Y Jgiz) 292 (AV0-70+) 5L

0dg LSLDM.:}N dslad 5 45\:)4.: U9‘f d.\.uc\.mjo u»l.wl »
by Jals 0395 D Dy (XYQ—ZO') )l.: 9 (X;’—ZYO)

22l 0395 ¢ oaly— 20 )05 ¢ ST cUoged ) 0l Cudldp diges (slaashad oo ;5 (65915l woyd =Y ga
Table 1. The regeneration rate in experimental plots of control, selection and shelter-wood methods

Sl . ) Do e dalad KVYR . ) PSS dalad ol . . N o 2

- Y. - Y Yo Y. - a \ Yo Yo \
- Yo Yo A Y- VO 80 Ve - Yo Y. A
- AR Yo VA Yo Yo Yo AN} Y. Yo VO Y
- ¥ Y- Y. Y ¥ Yo Y oo Yo Y. ¥
- Y. o Yy Yo Y [ VY Y. b I b
- [\ - Yy A Yo b VF Y. Yo VO 5
- Yo - Yy - Y. o VO VO ¥ A\ \
- Y. - Y¥ - Y. Yo & ¥ Yo Y. A
- VO - Yo



http://dx.doi.org/10.52547/ifej.10.20.11
https://dor.isc.ac/dor/20.1001.1.24237140.1401.10.20.3.0
https://ifej.sanru.ac.ir/article-1-381-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24237140.1401.10.20.3.0]

[ DOI: 10.52547/if€j.10.20.11]

\\%

Skl JealS g lodzmagy Lo phedme (o demad (Al L3,

5 (Z5—7¥0) 136 eloais 4y gy yo aS5My gl st
doyd lise cpyio (ply ogud ) .l (AYO-70¢) 5L
4 bgye sl Golol oy o(ZFY/AD) (gyldlj Sty
b apslols (s ol 0355 5 o (AYO=70¢) Jl seio
(0 =7V0) dnS (LVO=0+) 5k (/E-YOL) b b

B JS3) Al oo (A>V0) gy 9

sl 4 bgpe aO gl ganatl olul
gy Liadgr amld edgr > sl e (AYO-Z0-)
9 (AD-=VV0) &S (AYO-VD-) 5L (/E-YOL) b
Ot (2SS 05 53 (D JSK8) Sl (/Y0 gy

(< (-l
sl
= 2l 2 Control
20 Shelterwood
g g
2, £15 2 g4
= 3 2 3,
Y Tip L)
& &2
5 1
0 0
<1 15 525 25505075 >75 <115 525 255050 75 >75
(1) 5251313 gy (1) 3910l iniigs
Regeneration Cover (%) Regeneration Cover
(%)
RN (z
10 - Single- a
g | Selection b
g7 |
% g6 |
= 25
Y“YE, |
.
= 3 I C c
2 L
r
O Il Il
<1 1.5 525 255050_75 =75

(1) 8591015 hdgg
Regeneration Cover (%)

S0l 0355 5 (aly (ST slboged )3 ygloly Ssy gl 0 S
Figure 5. The regeneration cover frequency in control, selection and shelter-wood methods

ly Gogldls yol cpl & asl olSys (slaydy (908 09
O Ay Ce 4y dals asad (0 84k ey e il
ashad pl o (gygbly ialS el cpl &8 canl ol 550
D (YA) olen 5 (595 ol b @illae oS 20 o0
SB Olwogas

S Slogad o5 ob i uibly 48 @l
Oon ooy e g wplb JBe by aep Jls
Osed WMl e b me MBI gl Calisee (slrogud
Oigrs 2oy 9 (Il oS ey Jold olerd Oluogiad
o> (¥ Jgda) 29y o pixe BB (glyls Woguds (e JS
Casby duoyd aSls 3 59 ZFUF 05355 0395 )3 Cagh,
9 MEYIY Cp 4 alom vy g aals claedgs
o oyl g el JKs lde g AFY/YF
5 2SS lrodgs )3 ol Hlade S Jls 53 395 VIVY 29
dg xS yio Bl p)S VY 9 WYY sy 4 dals

(\PREY

S dilate > (V) GhlKen g ladel ingh

RS ey > pghli U5 A (JSalw il
Oy 95 do)d g 39 (B S5 by Sl ke aly
Suday (R3S ST by A G 2Ly (2l by 52
S gy 4 Ced 65 Al dnel G adle
S5 gy 0 baisS plo gyelsly doyd Les )y 038
s g e (ply ()N by 4 Cawd (S
N Uy el S S b 0 sl
2 (F) ohlSen 5 ggwge Liely adlae ) 9 L
b AT o Cope Cod el (]
ot (gl oged |y (035 ST ogud dipliae 53 (S
S are Sl yuss O] slpl &8 5505 b)) L:Ko ol ly
Slro395 4y Capuad b o e (S35 (6593l Cupmidg )
(YY) yod 5 sobslS gy 3 sl 03,55 Sl 1S
Cov pliadly 035 ) (sygldly gt e oS W oy
Iy cde pg sald 0395 5l yidu (0SS oo Cu e
aw (ol 3 ool el 055 a5 cunsld (gl po e g oo
OM ASS g K> S 4 y98 pde ey Onizen g


http://dx.doi.org/10.52547/ifej.10.20.11
https://dor.isc.ac/dor/20.1001.1.24237140.1401.10.20.3.0
https://ifej.sanru.ac.ir/article-1-381-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-02 ]

[ DOR: 20.1001.1.24237140.1401.10.20.3.0]

[ DOI: 10.52547/if€j.10.20.11]

St 200l 5 b0 Lo pdams ¢ o> dadmodsus ¢ i) LS

A Sy sple 3l sl JSin 0 SB Cluogas 5 IS 0355 5y ko sla S » ol K cloges b

S gla Sig 390 ) 720 Jlaisl gaw 3 ANOVA (505l zulis =¥ Jgis
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Extended Abstract

Introduction and Objective: Quantifying the structure of forest stands by quantifying their
different components helps to better understand for the management of different components of
the forest ecosystem. One of the most important reasons for the structure quantification is that the
forest structure is related to the habitat of many plant species, the modeling and reconstruction of
the forest based on its structural characteristics, and the forest structure is an important source of
information for forest dynamics, aesthetics and wood production. Therefore, in this research, the
structural characteristics of two stands managed by single-selection and shelterwood methods
were compared with the control stand.

Material and Methods: In order to conduct this study, three plots including plot No. 3 with
single-selection method, plot No. 13 with shelterwood method and plot No. 10 (control plot)
were selected in Alandan forests, Mazandaran province. To study the structural features of forest
stands, circular sample plots with an area of 1000 m? were used (21, 14 and 25 sample plots in
(Inthe plots of single-selection, shelterwood and control plot, respectively and a total of 60 sample
plots). The inventory was conducted in a systematic-randomly method with a grid size of 200 x
150 m. To investigate the regeneration condition, a 1 m? micro-plot in the center of the sample
plot and its four main directions were used. In order to investigate the soil properties, sampling
was performed by a combined method at a depth of 0-10 cm in the center of the large sample plot
and the four main directions. Percentage of soil texture (including sand, silt and clay), moisture
content, bulk density, pH, EC, percentage of organic carbon, percentage of organic matter,
percentage of lime, total nitrogen, absorbable phosphorus and absorbable potassium were
measured in the laboratory.

Results: The results showed that the average number of trees per hectare was 206, 209 and 358
in the single-selection, control and shelterwood plots, respectively; which had a volume of 428.22,
477.14 and 373.3 sylve, respectively. The average percentage of moisture, percentage of organic
carbon and percentage of organic matter in the single-selection was 49.4%, 4.7% and 8.2%,
respectively; while, in the control and shelterwood plots they were 44.12 and 43.24%; 3.4
and3.28%; and 5.9 and 5.66%, respectively. The bulk density was 1.72 g/cm? in the shelterwood
plot; while, its amount in single-selection and control masses plots 1.22 and g/cm?3, respectively.
Conclusion: In general, the results of this study showed that the implementation of different
silvicultural methods such as the shelterwood and selection methods have different effects on the
structure, regeneration, and physical and chemical properties of the soil.
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