DOI: 10.30466/jfrd.2022.54120.1594 Koz dnngi 5 gy (oole dolilad
DOR: 20.1001.1.24763551.1401.8.3.1.3 OF1) TYO-VFY axio ¥ o)leds A ul>

i Al

ilius 1S g5 Jaul i ys B0 B, 0k s aeb gyslal) p blais LS

(:3,<1J By Al V 5 m ‘_sLAJg-:’. 182,80 o)

Vddﬁm L.p).\.:.«."- K) rd.\w L;LGM ‘Y‘_;ﬂ)'ﬂﬂ .3‘.3}6.0 ‘\-:!:-Jhg_ﬁ 6,&& }x.als

(taherikambiz@yah00.cOM) .0l | d jwars gz S oK1 (ands wlio 0USCESs (g IS 05 5 5letils =)
(mehrdadmirzaei28@gmail.com) .ol ans 5o (O o K2s ( acds b oLl (U 05 5 (UK (g s wn sal s Y
(mamohammadi1353@gmail.com) .ol ;| d jwsaxe 5o (S o&ils ¢ 2ol e 0Lzl (UK ) ol )18 s gl 2l -

(hrsaeidi@gmail.com) .ol 4l ¢ el o, 525 5,135l 5 Sl e K O3l (51K (555 st gl 2ils ¥
VENAY/A iy R VPN 3l

s S

SUbl 5 Al b sosTsl3 w5 Los mlan 3 bl lelse 56 ) (Rasg s

Sheslaal b L Q.l‘rl?u" Sy os o%ouwlﬁ;,fgwméﬂduﬁﬁu)b&;}
dsb 4 IS8 et 4 ged ankad sl s Sos Ol s d‘k‘)b}ﬂ@t@@&géhﬁ‘ﬁ
Ai?.bm):)wickg)ﬂ;\j Sl B ped andad a5l sl Sl e sl 5 e 5 s
Voo \0ve Veo )‘JL@S@M‘)J) ijck.w)‘ CLE)\)(M)JO' )‘M}V.—a. AKC )‘J:.QS
ObSis a5l g 0 ol Soalsls anslie Sle s Sl (V0 51 i
A M‘JJ—’ ML;\.G wf\j J.ha L> VJL.«: db})} C,...!.JSJ.A Ls JL&‘D}M DL owérgo‘)‘.b‘ 6Lhﬁ:.l'ﬁ
Olbl 51z Jelas ol s Gl bl s 2 e S aes (gslsly Slsl oS sl olis =l
Sl o ol e OVl a8 sl OlES (gosTaly Wbty asas Oge)l = s b Ol
Ch“j‘ Cljd)l Ol 58 L e s 5ls Jﬁj&ﬁijlﬂ‘)ﬁc}ﬂodj‘ CUS)\g.&l:a'uQLi:.b 53 Saslsl;
S sl QLS c:b Al e Jals hSis VJL“ ol s Gl bl s sl Slad aees 5 Lo

ol Lalacas Gl bl s Ol 53 (65803l5 L oetr 50 1S g5 Julse

J‘jjﬁl.:.ua ‘LSJJTJU ‘J;J"; U:qb (4.:“;‘5) ‘)‘JLS:.} :6-1.;.15 6‘.@05“’

CANTIVIFA s 5 le J s sk 9 ¥

Y0



va)w‘Aﬂ}‘ﬁA}W§jd&5fwk&le

.(Moridi et al., 2016; Moreira-Arce et al., 2021)
el s Mg e bbSir (Kse e
wsl S L amlie s oslaly LhEl Gl
&slsl3 (Sefidi and Marvie-Mohadjer, 2010)
SR Gl 5 (S5l el oS e 45 Ol
PR P R PR WY W PP COE SIS
(soBl Lldweasd gl Ol Camss
Do pat 5 Gy 2B o) (S n 8 Conds
sl S gl s g baady bl (S
5 GRS 5l gl S Luld Lo
Sels 5opls gy Bl adn elarl Lyl l
Tavankar et al., 2013; ) 34 s ,usd o gt Cowd
Karami et al., 2013; Hassanzad and Safarkar,
she 5l gl il IS 558 el (2019
SSAST Bl 51 (e e s s
63 J.<A>- Obst 53 oy oS3 gl ,\Kﬁu
S s 1 Ol s, e 5 S8 S
caw S .(Bonyad et al., 2013) was o 5l 3
Cudsdes QLS Ll 5 ool Coeal Lo
LS GOl b S mlpr 5 b S 5 28
Gluaib slaal 5l S sl IS sl S
e & Sl Jr mler b alS
— L 5 Ok el b K S S
a3 5 43S 3E St Ges (55 oot 250
3 oA e o S Ges
(Enright et al, 2005) 5,08 . 3 Ole)s

oy ldae

s asOLES (551505 slajlalis wpe) s Slidss
Lossls e sl Sl Lol e ik
Sl S G S Kl 5 Cesl 4 ax s
3 cbla Oeeer 5 L aang 4 o
5 S s S b (sl ]

gl e s SBES sl L ol SG

YY'®

PRV
S e s SKs Ls Okt S b
G opss A S5 0L s Sl 4 la,
i s SbT Jase glajlis S e Odew s
o 0l Colgne s bk Ol glacdls
L oLl sl g e OF sdes N5 51 (S5p 5
SISt by sy (S nsd e 0L
Sefidi and ) Wb o alsl s ST 5 s
ol s b (Marvie-Mohadjer, 2010
Vpome o5t K 3 o3l b Lo 05 St
Qb 53 a3 o OLL 55 S0 o S0 5o
stosp Slas J1a Ly (S b ol
S S (S s (35w adslo 5 (WG,
Lol e i s o 5 JlacSist 1 30
Ly sbml s e 3 S bl >
S Olsea b ybSis (Tavankar et al., 2013)
S UK S wrs b G K sl e
Gl wily OF a4 [ 3 ped g5 65

sl (Sefidi and Marvie-Mohadjer, 2016)

sdia pe gl K 55 b [ gba e ylsSas
e
o s (Christensen et al,, 2005)
b sl s s e Wiy, alol-
i b U S e Wl ) e K
Sty ) LSS L oy, spedols
S s ¥skh Ol K b s bl Sis g edn

oo . m;_,ﬁ,u

210l ke a T (b s s e )
ST 0T 51 (S sS hom WS 5 m5 S s
«»! » e se .(Jenish and Harmon, 2002) S5 o0
Srbol 5 3 Slae 53 epr B S
S o 8 G b ) K glagian S

Ll s g5 5 55 Ol (e slse ot



e B g it Ll i o B8 3 ol e b s ysloly p s loSas 56

— U 55 Ol e fn g5 p L Sl
Saas ol s oS wsls Ol o s G el sla
Ohlseses 51 Cblim 5 Wl Olsts oy
Obsys bis &S W3S Oly 5 dmes Ll
L e ST G Sl gl Sl
31315 Cons ) AT (S sba ol (555,
—aslp g 5 ol 4 Llg e o sk S
sl b s il 5 ol glals K le
e gl S | S Ll S8 ne sl
Lylys 5 oleli,l ps s sba S sl
OF &lp Iy el €5 015 o ccilisen 3D
G oy 5 SA s (el Sl Sl Ll s
03 Slee e Slles bl gl O lleel
Sla a8 S K sl b
SN SIS sss else A o Sasn ol
03 o ol sl (el s Lo —
Cin (S sl K n lSlas Ol s Slb

3OS Olael 3 35 88 55 8l

b s, 930

o2 S50 4l

Jsb 5o obiler Olaske Ll sy alu V(g 0w
Yo 03 5 B 0T VYL Y XY
[8) ol 0k @315 Jlo YY7 1T VAT TR 04
E) LF"Q'“E cl.w a)|.>‘ u.bl.bﬁ.w‘ 0 9> £y 9 (\
ISR all ,)""t" J- 53 &S 03 ¢ u.:.k,a\ LS)‘JJ:"-'T
-’j;<'~5 6)‘-’}:591 9 nyla Gl:w ol3l L)Lb,:w;\
A AU BT Ie S Kl sl il
3L gLl vl fdsay 5 Ll WLy 2 VY2 G
sbacs Ao, Cilsie bl b el s sa
C)LOLLJ)‘ B S A M”" é}aﬂ U'-{‘ BL) ;QJW".

)y LgL'MJ)f 3l WT LSL“L}i" ‘u’:iLi

YV

Mohammadnejad Kiasari and Rahmani (2001)
— oIl (5 a5 i el sl K s
sla [ 55 Sefidi et al. (2007) 5 ol a5k SIS
B s b g LSS s et S 5 A ael
S L3S Ol b sy Sl blsSis
Olys Skl o e 5 B gladlg Sl
s 03 el @l Ol s 5l 2l S Sis
aal, ., » L Mortezapour et al. (2006) « 5.»
L3S Ol owes JS3 L 3 O ys 6510
S o3 Sl Olss oslsly i op iy oS
L3 0k soslsly o s als 3y Wl
ol s Gl s M oSS
o sSis 56 ), L Tavankar et al. (2013)
reb St ST 3 Ol ool Sl
Goshly Sllp & Lol ol oS s K
3oy i Lybhslis @slee 53wl il
Ranjbar .5 Jls gxs 55 obel 5l ac sl -yl
Lals Olas 3l asesl gle K- s et al. (2016)
S i Lajlsslas GBI s (gyslsl3 Gll b oS
obel sl 5 e Wl Ol s SLbL s o315
Sefidi et al. .. saalie (g ls jan O 50
S b Sns Hb e L(2016)
— IR s lajlsaslis 5 ol Sty oy s,
wals S 5wt 45 Lls las Al asal sla
lalsais 5 oy Olotys LLESl 5 Lege L
Hassanzad and Safarkar s iass 55 .l
Salp s wan 3l gyl 3t ) L (2019)
Sless 53 s eSS sosbl S5 s
Sl LS wsls ol kol aiae e JKs
B L, oslsly Sl s gl Sl gls )
D S Y LN S P JE RV CL-Sap g N
b ), L Moreira-Arce et al. (2021) .3



Vo)w‘Ab‘ﬁomijnjf@k&Ll@s

o 20wl L) ck-w B tw)‘ 2SSl
SAL oSl ol e Yerraiio s e YO
sVl gl ke 5 e Je VEOYY LNL
el adlaie B S Sl s VP
Slelil 5 b e sdes sbar ol sl ol
Booklet of revised forestry plan, ) ..l s

(2007

0 s Ghe st ug G U el (sl &
QL’I}-JJYL:C)L&Lﬁ)‘))}&w)}‘)ﬁﬁc&bhdlﬁﬁ
CL K (b B3l s e A
L oleassl clan 5 baojlas g5 5 s
3345 et b il b 6 el LA 55 oS Jod
Srdpdsd 5 e ol LLB g 5 le e
Aes boge S Gas 5 buge b b laugie

S Slosed g5l At G MK S

5T Y
3 V". \L
\ [
N -

-

| ¢ PesianGull 49 8 & _
Bl o A 7oA OmAnSEnt
410000 416000 422000 28000 434000
1 i i f f
N
w ¢F E ®
g v
= =
g g
g g
2 g
h N . N -
Seri 7, Siahrood
g- -g
g— 0 12525 5 75 10 _g
- s
410000 416000 422000 428000 434000

o Sogn dde ol Cond e ) IS
Figure 1. Location of study area

ot 5 Lo a1 el lil b St Ol s
3 S aab 4w 55 Los mhe 5l el Al cilaaly
23 et 5 e N0 Bl iy s V10 Ve
Aoss 00 5 mia 5 YeoBe v 5l S aib e
Olstys Gl bl 55 (gosTaly s p i a8 L s
Slbl )3 oS 55 Coge ol & Ui bis
L e slopls aiged ankad (L o HlaSas Ol s

YYA

Boats JEXP
ck..a B L5":">J§J<"> L DNV RS TE TR e oslaiul
)‘J&iﬁ- OL:?.-)J )‘ W‘ YO s J)jﬁ 6JMJ
o 3K alol ¥0 5 s Clsl s bl
4.La| Y" jL:Jw J‘b&iﬁ- Q)j«é‘\.v ‘\.L,&‘ \O ca.a\.:::

CmBgo o Ai3g ol Sis & son



e B g it Ll i o B8 3 ol e b s ysloly p s loSas 56

Sl 5 Lo @ﬂw B CUJJ‘ il olib s
5 (Univariate) o ime S ubsls 4 Osejl
Slelstor 0yl 3 e ke alie 4,
Sla Jdwsa 525 As sl (Duncan) Sl
Lol sl 5 plnil IBM SPSS 22 153l 5 ) okl

s

@L;
Jolas adlal VO a8 5l Ol b )b e o) @Uﬁ

dol Yo 51w O goas bl Sis 5l ds s YY/Y
o3l o oa b bSit Ao,y SV Jsles
SlLbl s s sl S sl mls des
Slelp s sl Ol JbSlis Pl Ol
Ol s GLbl s s e S aa (g5l
el s ol Ol SLbL I iy Hlaas
s S sl Gl p st e

(\ ij\?) C,wu‘obj.j JL‘) ‘U;M.bj.:f

osll i ol s Gl js 5 e & gl
o2 s e dsb b S et (lad gasankad
A os Gtz b a5l e 53) e lerf
askd a =5 55 .(Kooch et al., 2010) Ls a5 S
~6051315 Sl (UK Mt 5 glo 213) 45
Sy b sl 68 SSE w4 oLk plal sls
— St Oty Sl s (651305 amlin 5 s
JaKist g 00 alol 5l ald aakss Ll
Wl e Sl bkt (655 L el S
Sl it Ol s alie s pl  SlaB L 2
Slo gl €50 axkad SO ol Ol s oS 0w
Soal3ls Sl 5 S el ey plad L IS
Kooch et al., 2010; ) o cslssl ol
(Tavankar et al., 2013
Sssl S besls andls esn Gl
GRer sp e s By S S
doslie latens A oslizal 050 Oga31 5 bl

Wl 5 olsslas ol s SlbI s g)slsly Sl

Wl s laas st ys SBlbl s s slaa S SSE 4 6usll shme slzil 2 (Sl =) Jsi
Table 1. Mean = standard error of regeneration around of dead and healthy trees in different species

(a5 slaws) (JLW Ol s

GSa o slaws) JlaKis Ol s £58

Healthy trees (tree/ha) Dead trees (tree/ha) Species
.|
8496.5+1631.5 15348.7+2791.2 o
Beech
246.5+33.9 324.1:40.50 s
Hornbeam
A
7.5+0.86 10.4+1.22 :
Maple
P
2.9+0.15 5.6+1.01
Alder
Sl
1.1+0.17 1.9+0.23 ]
Lindens
1.2+0.19 3.3+0.40 o
Wych elm
oS X
3.6+0.49 1.6£0.21 “F e

Other species




Vo)w‘Ab‘ﬁongd&j);wls:\.oLl@s

(Y Jodr) W sdalie s sbad S SS&

Gl aS sl olis wf.»l.:c Ao e Oyﬂ C'L?-'

slas S s o Sy S Soslal e SOl s

(Y JSE) sls sy 00

S 5ol bl 4 0ses] b

Sz 5 Wl Ol s Skl s s gl S
35 Goslsly o Gl me OMatl &S sl Ol
Jsdr) 31 3y JhSis 5 Wl ol s b

sl ol 2w ol gme BV omaa (Y

s i S S8« (.Jb_g)b;i.i;'- ol s Gl bl s Sosisl; bl s =Y Jad
Table 2. ANOVA for regeneration based on tree species around of dead and healthy trees

ol e . Slay o S5l ERREN Sl e § sazes S
Sig. Mean of Square df Sum of Squares Source
C})b [GSOF S0} .}
0.001* 10.59 154647731.7 1 154647731.7
Tree status
S5
0.000* 122.44 1787224056 6 10723344336
Species
S Card s X &S
0.000* 10.40 151921763.2 6 911530579
Species x Tree status
o
- - 14596441.53 616 8991407986
Error
* Significant difference at the level of 0.05. R LB LI R
14000 -
a
38 12000 A
= & 10000 -
3 £ 8000 A
N~
g“ 2 6000 -
> & 4000 -
2000 A
b b b b b b
0
o e b 13 Sewgs Sl ok b 4s5 ple
Beech Hornbeam Maple Alder Lindens  Wych elm Other
species
6_‘;_">)b 6"““3;

Tree Species

s s S SSE @ g o Sbe amlis -Y IS
Figure 2. Mean comparison of regeneration based on tree species
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Table 3. Mean + standard error of regeneration in elevation classes around of dead and healthy trees
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Figure 3. Mean comparison of regeneration in different elevation classes
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Figure 4. Mean comparison of regeneration in different slope classes
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Abstract

The aim of this study was to study the effects of altitude and slope factors on beech natural
regeneration around dead trees in Siahroud forests of Guilan province. In order to conduct this
research, 45 dead trees were selected using selective sampling method. Then, around the standing dead
trees, a circular plot with a radius of 5 meters and around the fallen dead trees, a rectangular plot with
4 meters width (2 meters from two sides of each log) were measured. Inside each plot, regeneration
frequency, slope (in three classes of <30, 30-30 and > 50%) and altitude (in three classes of <700, 700-
1500 and >1500 m) were measured. In order to compare regeneration in 50m distance from dead tree,
the measured variables were collected in samples with the center of healthy trees with the same DBH.
The results showed that the regeneration frequency of all tree species around dead trees was higher
than around of healthy trees. The ANOVA test showed that there is a significant difference between
the regeneration frequency in different classes of altitude and slope. Also, with increasing altitude and
slope, the regeneration frequency of around healthy and dead trees was decreased. The results showed
that physiographic factors have an important effect on the tree regeneration around of dead trees.

Keywords: Dead tree, gap, Fagus orientalis, regeneration, Siahroud.
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