[ Downloaded from ifej.sanru.ac.ir on 2025-08-18 ]

-~

" 59)-’ ‘\J&Q"

b S e Sluogad 9 ool o153 5,08 L s T35 bLS,|
oVly (2039 53 il sladig, 3 ol pas L

Sol b Bilhe 5 (55,9UlS egle sl
Ol Gl cwlides:

“50y90 (63 giuighil 5 T (ylecaad Sode (T (g ylaly (5,1l senelS (5,8 o LS pude

Sl 3 ol ) oKl ¢ ads @i g (55,9LiS" 01l (gl 093 (55> (semmaiily -
(kambiz.abrari2003@yah00.com : Jgguue ok gi) blp 3 ¢l ) olEuilS ¢ mds wolio g (65y9LiS 0l ¢ 6, 09,5 ¢lusiily —¥
Sl B el ) oSty ¢ xs polio g (65y5LtS 2SN (S pole wdipe 09,8 Lol ¥
Wl o3yl e prgmctl olSL15 (555055 09 ol = F
WA tGhpdy Gl WWAR/ANY 2cdl s )b
A b YF ais

-‘?W M-LS%

2 ool K sleedgs )3 (50 (LTSS wile calisee | wlid JKin gud (glyal Sl Galisee slaojll 4 bzl sladily, (A g dodde
il > Ve SR Silupgr 0 SB g (1350 (o Shy » Ghingl Gloady, Clpl )| (@B cul osl 32y 4 Sy sboJS>
65 oyl uiSly | BT g 0dg 4365y (solatdl 5 Blbpe cucdl | B leps (! 5 Mwale (Bl Gl3 s e SeS wlis JKis alles
G Sho o (SNmod o pls ikgh Baa cplpls il Ll )5 wlis K slogus Gl g JKin Co e gl Sl o b5yl b (350
Dy Sl hiile bl yo &8ly ladl il S 0095 0 culdy (adls b B0 (5SS ogui

(g2y0yiolVE =X} )5 o (WA=WVB) Lasgio A=W+ ) Ko g8 Colus dib dw B )3 aidy) V0 sl 3l, IS 0355 ) 1y gy g g0
el sladasuie 9 olbasl SBas oSl )5 &ly ily LS ) @iy o Lblse u{);l{} 2 s ol HSS a daw ol g ololis
Cute (Stuad Slo a5 Jsb 5 gl Colue @l jhd cipply b gli)] b coldy (adls o o5 ol (U5 gy (Stuan colys 1AL
(2950 038565 b culdy asls (0 (p<0.05 4 P<0.01) 3,5 39> I3 size (i (Siumod ily S0 disaw ol ylab ay o)) Cad b 55 5 J0 Gizo
L (p<0.05) a3 oanlive jl e Cute (Stusod )9y (29,50 035S) & ()5 (2955w 039585 Cud b g o gne (e (Shuser ()9
ol lsle b Shs (S o (p<0.05) ob slis Lol W) coldy (adls Hlde e sladdy) ofg Colue g oy Job (oST5 Liuljdl
slhddy, slhdasuin o (Sied colps (p<0.05 5 p<0.01) 3yl 3935 HId e (Siuwsor Baldyy 0 uge sddy, sldaasuio L il
(p<0.05 4 p<0.01) it W yisio (B (Y Gizo (Siuwad Cymo Wdliigy ;5 (ily LS )3 pge

b ohdgel sbaby, JSis g (550 ST opd Gl Gob )l SR copie o 3h pli lagh @l (Sysber 15 S don
ol 223138 315 lnaig, sl 5l ae Jlo a5 iy Sl e sladi) g 5yl Le (sl S » jsS ke il 1 ciliste (slacolus

ol jadls s )bl by ¢ bl 1 glS (g0l

[ DOR: 20.1001.1.24237140.1400.9.18.17.3 ]

[ DOI: 10.52547/if€).9.18.74]

B3l Ui o (Bydled o (SR > dmgh o (V0)
$od9 g baldy) (o Py ol Hiugy 9 035s) &
2 (W) ghler 5 gloy) sl Calite (pSTye s
8 x5S e ) 3 iy ] S o oo
a3l 3l pghly ool ol didg, (o)l
Pinus  JSi> , cladlas 5 (V8) oSan 5 sloSaose
sdalin jSaoS (laaidg, ;3 CIN g (09,50 03435
Erooe ool Slo eddpbnl (laginggy (JS)sba a
g Sl oy Sy (Colus) aidg) o)l & atiun
9 wady) oy J‘_’L.-")l oS g g lawre (Kol lade
2k
ol SR engn G b Se Bjleey
obg gl sleaiss, (Fagus orientalis Lipsky)
g b Jolos g1 5 Gl STy 5 JSG cojlula,
Jolos cnl 51 S shassbrl (Llbpope) Souan
PGP SIS s [ 09 Jlosl st
Al g dmale i) Gl cwe b lalusly

dodde
Al & se Ko olad idgzl (slaad,,

P oke LB g N e dbul CEp s L S Spe
ol 3 iy ol (V0) Aolei o ] S by
35 g Bldpy kil o alh ey Mo slacy
35 9 03905 pald > Slepg (s)lbb sl (2B
Jolss ((0F) Wyl ool 08wl s oldas )
Wl (Loguas) aubpe 9 By ol pla b
s 45 00 JSin > diby) et el (5l p0 0
2l 5 Syl d92g 4 e parass 5wl 35
P ol dwg g IR g Hle s Sl
Dbzl sbaidy) (W) 298 e (A S (Bjlups
S b (Sl 5 ibpeye Slles g5 polul
e )3 g Mkt JSi )3 Oglite (1S g JS5 ol
9 e ((Bldpg glaanlp ke S Ll
P @die gagiagh (V) Moo Jlool olerdon
by 2 ezl slaady, cueal g 35 L ak,
Plod g Sypma)S liine 3blo > > (slaody
Ohen 5 5 29 0 0)L8l (93)l90 & 45 sadplosl (Jloys)


http://dx.doi.org/10.52547/ifej.9.18.74
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.17.3
http://ifej.sanru.ac.ir/article-1-415-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-18 ]

[ DOR: 20.1001.1.24237140.1400.9.18.17.3 ]

[ DOI: 10.52547/if€).9.18.74]

Yo

%)9:‘-] &> 5‘*’9"“ 9 Ol Joome o 5)lely 6l urelS ey ‘_M Lo pls

b S§ (Mo pd VemAD Lidazl) ossl U ogul des JSin
as b.\l.(l).; ;i:.]a 9 J»f)‘ ‘u,)ls B33 u9§¢w] lJ 4\;9§w)‘ 92
e b byd mdaw 5o WA=YFe ey odgame o
o o @ly 2o Yo b+ cud g (Brpdlead (oges
oe PH g cun 1w 8L L S gauy (cloged ] S
o Cagby g Al )L dod bawgie .l yuiiio S-V/0
VOIY g yio o ADA )5 il d)d Vo/B Cuiy & lon
obye 95 5 )legd (hey bl ddlate @Bl 5 20>
(V) cal
B85 ()

sldidy,y (ol cpw oliwsly B35 K L
aw dw DI Jlo o B30 (LSS oy il Jols
Sy o9 (NI bwgio (A —IYY) Soo8 vl
& g g bl JKo ) (@pepielVF —V4r)
e )2 4idg) o > e (N=10) Wl Ol S
b ledasuie dayl sausl o 5 ol Cas
(5 Sej @@9; oSl 3 gdly by ey gl b
B Cb o> 5CSA = % x (R? + 4 x C})'5 — R3
Cl g gt R o8 (1+) w5 ssbizal OV = 1 x B2 o)
aal, e, Ladls s ly cwl 26 Jdb
a3l 1d & (8) ad oolizul Id = ¥3(d2 X h X 0)
O peyase (jg O 9 gl Neaipw ply jlad d i)
e S Aol > L (ceSoie p pySekS)
L)‘““’?"Cb 2 » llbdu.wa) Jel oJ..wul}:.ul UL'})') EW) )I (YY)

gty idy) & Cudy 5 didg) & ) oz 5 gl
Foble Voo Bee g yiale cuda alad LSyl
A5 plol mge sbaady) oen 4 SB ) paige
9 4 oSy SB wigad YO olasd didgy VO gaesred
oSislej] 1> S clodiges b Jitto olSuisloj] 4 (g
jlwwydu@,lsmsmm,wsw
Sbady) 59890 153)5 M () 5l ik g jlaB e e
Job (Job o> aw coluw r@wfvlﬁ&buﬁsﬁ
gaw Colue (Suid )y p bady) Jsb pudl) of
ros) @515 (SdS ()jg g paw Colue ) ofiy
NRlep b g 0,8 oSl jloslisal b (o2 S (5
ol cwd & (WinRhizo Pro V. 2007d) 43,059
5 e olKislejl 4 Jsl ) e SB slatige
S el pbml car DS le a2 F ol
Ohe) 4 i Sbpmile 5 )RS S Sjgle
S 05958 039585 9 (S (9550 0P Ol i
W45 (6 Sl (V) s g 4
) Slol Julosi g 455
093l g Jloy @iy oms Glp ol als
STy & W8S 18 Ggejl 3)90 B prew-hg S selS
Slysie o (Sieed O sl b gl |y Jly
On 69 Byite ple boculhy asld) iagh
Floksp sl 5 SB L Guge adyy sbaasie

Oliewe) 9 3l VA o3les ot Jlo gl sl S (culidpg:

ladl 5 Blidpg coenl jl (Bilups nl o oaiS
Sl i 5 08 S BT g 0o Syt ()8l
5 SR cupte (lp Wl )l (B S50
ol imgl bl wellS wlis Sis clbogud bl
Gl lgl pre o235 plyiea g ol o L)
0a3lS 5 SB s il onge laady; s Shg
(sld S 0g0d dlowges o5 i) (S G039 5 <,
Casl 0215 5,8 dagidyee ol (gl y0 e (B ST
9 Mg (SR g g e (Lol Jale (s> o <UB,
ol (\Y) s s sy Blips ‘_glm.\uljs
3BT Glp s dlise (b Shy » <oy b

o) plo b o] cold) olg ughe 5 o5 (18T
Ol O (olagy Sl (F) Sl (60925 9 pree Yo
2 Ol ol g 0dg ool L b b S
STy oS g 1Sy ojlal ol j g S dnwys
5 O Bl o bl e (V) cwl S50 gl
sl S ple cone (pyieke I S b
IS Ui (egshes ¥ ) a8’ Jhad) (mse slaay,
75 5 &bl e Jgedly LS5 1y ks, 034365
S3as 9 ba sl bady) (pl 5 3980 0395 JS 0355
sady) (YF) siwn glady) pluw om > les
5 @He polie g (S B D cere ailie &5 g
039 drwgl g LBy by gly A SB 0 zeod
S Shy ya aie Jolge it ohn sl (>
SB 5l gibpo e > adyy el p SB g (U5 )0 ady)
Wiy 0dgig; Aille bdasuine Sy 3 g o0y HS 5L
ool GiSTn o0 g adyy Jobo o515 cadyy oy Jobo
splS S wlio i (sl bady, bl Syl sy
S OBjlopy 9pe pise &S SR S (V) 5
WU cov N e pbml glie yolie 4 bl o
» ol plag (VF) dies S bzl dlﬁwa)
P gyl haiile il ) Z8ly ol 3l K gongs
sl B a8 Galisee slaojlul gzl sladldy,
g Sleaialyl WA Jlo 5 L5, S ogd
ol laaisg) 4l )3 gl Jligs gSil ) oSy
O ed s =) 1A Le O] Al ca S
W gl sl Gl Shy bocully adls
S ) hdasiie 5 (mge boady) (Soiolsdyee
S Shy on (Srer (oyp TV baldy) 4l

S Sho b 9 SRS b omge sy (Rj9ls)9e

W99, g dlge
Ak’uaob)’om

Juyb) hsile —(golw ladl s o pols iae}
ooy OF7 VF  Bus b oldlie cusdse L (VR
oAb plsl e FY/F colue b g Y8 0 WY Jls
‘L;L.‘:?‘-;I oo U3y &S 0dg) u:',]) VI W T R |4
5393 -—\3)'.) )9""’> )WS L_.’JI?I)B L L,9L ‘él‘o ‘l)_‘)‘ ‘&“93


http://dx.doi.org/10.52547/ifej.9.18.74
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.17.3
http://ifej.sanru.ac.ir/article-1-415-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-18 ]

[ DOR: 20.1001.1.24237140.1400.9.18.17.3 ]

[ DOI: 10.52547/if€).9.18.74]

0921 (63 gl 5 ladd ae «(5)laly (6l sasels 5yS ol L ple

g Dbzl sladidg, d culy (asli L S duw; Sluogas g ) 15 ()l sla Shg bl

3 b o ) gl s Lo e A3l slne
O 9 Ol usb Jlde g8 Gub olpen 4 (SIS 505
o Ml o iz slaojlil 4 laalig, o ol
zb ojlul wles L N Dy dygo 0 |y epe
dowgts Hp la @ (e olue (Job b)) (s
M) @bl Glp e padld g oo dtuly (S
oS Gilisen clmojl] & didgy i b (A) Cond iy
9 e wlosel dgzg a 3ly LB, cuby B
4 g b.cdlb wle il s, J3b o 8y
b 4 el cund b ocly asls LesSas abal,
2O olBp S5 &S ages Bl Glge di
byl ygot (W) ghp i polel  batdy) anils
W)l Ol b ey padls (il can byt
O (W) hen 5 Sen ol 4 a2 b 3y (ks

5l Wi, dubls 13 yg5 ok (ypme

d)Lo] d‘.m).]u A eolawl O s M ;,g‘).«o
9 ) )lbgime aw 3 9 Ve 45 SPSS l3dle 5 abgey
23,5 el wsy 0

b oy (adls o 4531 (LS (g ey (Ko gl

Slo 4 Jsb 5 gl colus @l jlad et ol Jlab ¢las)|
A8 el Cans b 8 g Jbidre Cute (Siunen
B 2 ylgae hte (Stwar ) (15 il
5 Ot ols ) Sy gy Sle Giagh @l () o)
)3‘1 5 esidbol slodiy, awls Laadl ALy Olﬁl’
POl bl p batdgy b 5 (LSS 09 sl
Il il p3 () ply Gl (SBg opSl
Jsiz) aids) ansls > il s ldle byt
cle a (W) ghlsen 5 Jo ol olul Sl oo ()
Olsp plo b Cuby g 4l 392 (oiag) lad il

_ o gy i) k30 8l sl Shg b ey (adld (Staen ) Join
Table 1.Correlations between competition index and beech tree structure properties in gaps

p r yiiio
Jees v el
ees ey Ao ol Lo
o[y NISTY glskad
oeey e Zbdsb
RN — /500" elis)/ la
-[-¥¥ -Jovs” b colue
AN eV b
AN -Jovy Giloas Job

M odalie b dxe Cuie (Smed (o (29,5we
(Y Jge)

s (Siwmad pie NS (o) 0 5 Joyd ) e 13 )b e (Siuson 1¥g**

Nl (5955 (29,50 039365 b coldy asls
OF ) 4 525 (29,50 035355 Camms b g I gine e

_ leaidg) ;> S s Sy (S b OBl 0B culd) (sl (Sien =Y o>
Table 2.Correlations between competition index and soil biological properties in gaps
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Table 3.Correlations between competition index and fine roots traits of beech trees in gaps
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Extended Abstract

Introduction and Objective: Canopy gaps in different sizes have been created by the
implementation of different silvicultural practices such as single-tree selection in beech forest
stands in Hyrcanian forests. Investigating the effects of forest gaps on the characteristics of trees
and soil in the forest ecosystem can be very helpful in planning silvicultural operations. Shade-
tolerant beech trees in this ecosystem are of ecological and economic importance and knowing
the reaction of such a valuable tree can be effective for forest management and selection of
forestry methods.Therefore, the purpose of the present study was to determine the correlation
between structure, fine roots properties of beech trees and soil biology(MBC,MBN and MBP) in
different gaps (n = 15) created by single-tree selection system with competition index in beech
forest stands in Mazandaran-Sari province.

Material and Methods: In the beech forest stand, 15 forest gaps were identified including three
classes of small (80-130), medium (175-131) and large (176-300m?) size and five replicates
were selected for each level. In four cardinal positions of each gap, beech trees were selected
and their height, diameter at breast height, crown diameter, area, volume and fine roots as well
as competition index were measured.

Results: Pearson correlation coefficients showed a significant positive correlation between
competition index with height, DBH, crown diameter, crown area and length of Bole and also
negative correlation with height to diameter ratio (H/D) of beech trees. There was a significant
negative correlation between competition index and microbial biomass nitrogen and a
significant positive correlation with microbial biomass carbon to microbial biomass nitrogen
ratio (MBC/MBN). With increasing density, specific root length and specific area of fine roots,
the values of competition index increased. There was a significant correlation between some
structural characteristics of beech trees with fine root characteristics at the edge of gaps.
Correlation coefficients between fine root characteristics of beech trees show significant
correlation between some variables.

Conclusion: In general, the results of the study showed that forest management through the
application of single-tree selection system and the formation of canopy gaps in beech stand has
influenced the structural characteristics and fine roots of beech trees six years after the creation
of gaps.

Keywords: Beech, Canopy gap, Competition, Tree structure
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