10.22092/ijfpr.2017.111762 :(DOI) Jlious awlis ol g s S Olidiss iayy = ke aaldad

(\Y45) (TVO-YAD amir ¥ o,les YO als

SB U Soni)gudy p b adgy JA15 S uwxdge 9 o3Il Si
(Acer cappadocicum Gled.) 13 wis «(Quercus castaneifolia C. A. Mey.) § 5kl
(Alnus subcordata C. A. Mey.) 3% (SIKwgi 9

T olasle, gy edame S e 5T L 0l " o e Lo e illae e
olA ‘ng “u@; &“‘1’ C.L'*‘ ERUSITINA] rr‘& ozl J-<-’ rr\‘ 0S5l L_K*’ $5958) gw\mKa-’- i) el 8=
Nl o8 F 85 b e s soslaS psle Ssls Y poke saSails Slslel ¥
Ol 0l 8300\ s 5 el el L3l o paS el Wl Do dne 3o« 25 5 sliolid (st sy 55 =Y
parhizkar@rifr-ac.ir : o S s
Ol o8 F GBS b plie 5 (s5u5LaS pole 8l (JSim p she saSiils (13 S (6 S5 (s gy - F

A0/ AN i pds sl A0/-Y/YY il )b

oS
D+l Yo v) Lo yon sle3lsl | 4ty L dalg Sless kg Combiyn 5 o3l 6 s G b imsy o) 5o
Y8 Ggaianis ey 3 S Gasnie ) e iad QL) G5 0 eas s 55 (e 2 000 Sl 855 Sons (s e
silead Glaw S 51 Sn 5l A Jg VY datis, 0 5 Gt o WJld S g 53 (e FXF) (e e
Alnus subcordata C. A. ) Sy sy 5 (Acer cappadocicum Gled.) ,)s ;i (Quercus castaneifolia C. A. Mey.)
5 Uiesy o9 Jsb oo ensaralS sadly g g cku s W) ad, was sl ol s o VXY ol L (Mey.
o305) 5 i = lgs b S CJL w25 ey o) eolimad b besls .cd 8 55 ) 550 0n90 gl 5o LG Sl
Solbsgne ssba 48 an » badly Gleedsy ao)s iy, o3Il Gl L aS sl plas s was Jdo 5 4525 SNK
235 Xag Ll Glesdiy i 5) sleath ladlg e se Glaaisy, 53w Sy anin, o ool Lials
Sy o X3 g 1055 g a8 Slesdsy a5 ensarsls b€ e b anolie s b by S5 claaisy,
iy ity 003 B s st o Jled bwaise 5o ciia 5 0n G50 lacwdse 4 by e Ll o)
HAs 13555 (8 Ay (g a5 (2l o ) psleaids 5 (B s i) o3l il L sl LS el )
Loy Son sbaay, os0 6)\5J§~1-? Gl asige S (b il g g s Shes bwge laaiss; 5o Ll L
baiis, ails 5 dow e slaniig; 5o UK 6l 5 solead 5 D Sy 5l Lo o slaniig; $55 0 Copndse

PRI B N PR P

RS\ | P CORCINS PRS- clzw o)y wWSeas K S sl

Sl a3 S 3 o3 3550 b Slmdias pue doddlo
o sl 4 s g wSJR ol el L 5 S3olns S e Jdba S b



M)jclﬁ'u})gl’b 6&&:’5‘,&}0)‘.\4‘;‘

Oiarl a5 ulB, 5 s S sS )5e
Diaci & ) szl axzls J—<~> Ll 5 sage LEE K55 pe
S o5 2 Al Jule cul 15 (Thormann, 2002
A er e Sl wan aees S5 s
.(Mountford et al., 2006) %
A ools ol Kens s 0556 5050 Coadl 4 a2 5L
K ey d\-%,-f}w 2 b uux.cb Ay o)l
o, & 5 Parhizkar .wls § oy, JS> Ols
\:\‘~~)L.~}:ACL..LL;LM;..:,) S s S oL (Y-\\a)
Lils sl s Saen S5 Sl 00 (e 200
u,-w\*w\io 2 b sl ws, ¢l el
5 Sheykholeslami 3,51 3pmsa Canb 4 Koy
5 Atdy,y e LRl LS sl las (YY) oS
5 wlS 2 os1ly doss 5 sl 5l Sty 59 G
xS sl so Ll e, )31 lag,slaly slaw 4
L oaS sls glas (Y-\Y) Mohebi .oz sanlee gl
G Vo /P ) e 5 DAl Lage iy, o3l il
2 P~ R IRCT P ICH RS EH R WAINS £ 7Y
slaaiiy; 53 pleads g (opimen g Ll e
S S 5 o5 sl Sy bl b 5 So S
53 g3leat 03 drgale samsplas Cdlae ) WS s
ol (Y- F) oL,as 5 Shahini el Js 5 o s
(s 0 OAd ol 3l g Aty e ]G AS sl
Aol AY 5l gslads Ol wass el Sl 3 5 slaws
s sl LaalS (wo5s YO/0 ol VY 4 (ws s YA)
2 (Mg 4 D3 Bome wbp gilads adlg
5o s b wle 4 5L gogas b s, Ayl e
5 Nasiti %6, 13 ddsss L9 bad ol bl
2ol ol mass alis L (YN0) oL\
g o Yoo 3 28 S coln L slouissy,
A0 ) mi) S s (moe e 000 B Y ) bge
ol ol OULbl ey (il b il (s
250 Bl sl gl 5 Gl S Ko, an

Yvs

5 L (6] a8 Witizee Glelid JSin 5 (6ol 23S ol
o S 5 el e Wi bz ) Ll
3oy dilate 53 &S gpr SLAS Ly ailie 55 3sm e
e ebele s ol o pd sslinad (ulazals
SLaS S 5 oS S Sns p s CtlS S
o sl o) 5l eslizd 5 LS ol i aalllas oy
s G b LSS gl e b, e
Sadati ) coud o) 5 Coren (5115 piemnsS) i 5 g
Sae b Lg)\SJ_{;;, <35 (& Mostafanejad, 2008
Jyans ssbas s g ool ailaie b sla s Lo
S0 a8 b S 5 5 aipus 5 o8y sbai s )
o SosE 3l eslinal g eslinel ailiie ey
Alnus subcordata C. A.) 3y \Sw s aile ai 0
M5 ol ol sk (UK s Wl 5 (Mey.
Cox ol e Dlid ialS o se @l sS ey Gus o
(Pourbabai et al., 2004) sz oo S\ » du&i;e 5
Quercus ) 55loadd ails dilaie cogr 5 520 sS4
cwlie s Shas 5 LIl (castaneifolia C. A. Mey.
5SS ssleads S e e 1) ey Jsb o pE—
O I T N A (R P U S Pes
St 58 sl 5o sleis)) i o) K &S
Aliarab, ) s o), e Jhs asloy s Ko
o b Sz b b sl o) St (2010
Yahner, ) asb o b K o) 5o Ol i Lo
AL b Shs 5 e it wslul 4l &S (2000
Sl wazs bl I8 K8 5o by,
» I G el e il b a S
Ll o rizad 5 el D5 DAd WS 8 4,
slas bgiasy il e S Olsans s
5 Cashs den 5 S gles aile e, 586 S wleols
4 Aty wa’- Sb st Sl Gl e
4 4> 5L (Schiitz, 2004) wzes (0l sladie x5
oidis b slaiy, s mb cbadlie mrs Al
53 AT S e )5 e e il e S



vy

e Fo0 5 YOA FAY s s S )5 bu e aid
Sz aib ) Ascu PBICERTRRT{t S73) ckw EN S
Fe e WAY 5 WY AR (e a5 s
oras 3l aidy, ckw oS3l sl i g Sl
(YooY) oL\Ser 5 Almquist _zmos 55 s ealix
WDplite SlSKe o ge o A, o ool
sbails 55 Cundsn Sl 5 S0 o Cunde K el
Schiitz, ) was Lesie g8 5 S5 asm (Jd
Sheslizal b bazy, Ko ) gt opay (2004
IS sy il ol a5 £ S Sl
2ol Cas 0 dpe Olal o S S e s
505l b 3 5 a5 She SIS Casbse
A s GG sl 51 S s el aiind s
33 e 9 M adde e PXF slal b dsaands S
L w58 25l (b 8 sy 59) Je VY gl 5 S
Sl a4 am gl was wals Lass 5l e vxY) Jolg
SO ) ws s 8 Jiss Giagn sl s, i
a5 Oy g Db xS Sl LS
Jab boas sl I VoA paame 53 5 g YF
Sl ll (Ll s gl 5 cug sler 55 i)
SLJlg sl cpiman 5 gl iy ks o Se3lul Jals
LaJle ctlS sl 5 (oo bl o ol ons St
Il ol 5 e ol 55 5 as ol (1YAY i)
Job 5o ens S Gl w5 S 58 (\WWAY) s
ol oo as s pioles 85 b gl Ltass Jub
2 a8 5 eas 4l Jlg sl 4 ax 5 b g,y S
2 458 ol 3o Ses iy slaw 5 4 peiasks
it dlone 455 8 (6l Sleedy do s i gaianks len
b oLl 5 5Ll L sl gl colis 5l pelisy) s,
Ly (st prdaw a6l 5 el sy s
23 onas 0 e p S, ohe oles Sl e
O P N I T S IR Po o 37
iy )3l 5 Ay ol ol i 5 oSl S,
a5l e (Bradshaw er al., 2007) as 4wl

5 oll 1 asee Le easpled) Ollas 5 ol
Jf»l-z- @ML Ol naw  bas,, S d\-‘“ogjw
0900 e il Ol WSol Js ol ey
Cuedl Sl bl e s imer 5 baidy,
LS Sad e Ko gady Sl Slosss s 6ol
Lools B o proim Gipen el Sise JSx Ol
Glaaiiy, Sosd Cumbse 5 atdy, o3l Gl aws
5 M (o s Gt s Jhd S Giiarl
5 Ay, o3Il cp el was cull bl Slews;
IS sleesy 5 as, sl 1) ol JEls G b s
(Acer cappadocicum Gled.) s i o53laads glaas S
S (B e g pasde S Sy s

g5 9 olge
andlae 3 50 adbis

(WScma) Liplg 25 by 5 250l [
PISYEAIN | WERPITYLCo el b AD il adsm
el il b plie JS bl Blimid b5pm s
o B o) K Uil e ol Ll
OF YN Y87 5 Jls (o YEIFA FT L YETRY YV
SHOL el w5 s Jub oFTYF oVl
PRI R RSN PN 2 2 JE W SO
L .(Anonymous, 2008) cuul o sb jeans «SKsn 55 e
Joob 03 GBS raoa sasipbl (6l e e 4 ax 5
Sl b alaaizy, TR Jl s s o 2
23 SR 51 ot sl sl cal 5o il
SOl Ll e ol oS sy, (s weadsl el s
Ls clﬂw D)) 5wt aoss (Ul ar Cex A
L c\au NG e YV B YO gl 5o sy
o ol
IR U9

av 5 (e 000l Yoo) wgre o3l b atsg, an
Ll (me 2 000 51 2an) Koy 3l b anss,
28 i g aw Ko glaats; adliane s pdan i



A.D)jcbu})gl’b 6&&:’5‘,&}0)‘.\4‘;‘

el

Sy e Slass slbaesls Lolly 4
sls ol UK o ,e 5o Ll 5 sileads (B
88 g5 Ab cos ol Hsba LU Slew; o
gy o3l Jlie Jl mad 5 (0 < o/0N) cusls ) 3
N Jsan) O sls e 188 pliedl maw s w5
= b ge glaaiay, o o2 ol ol b S0l 4eeg e
e b e ga Gleasy o i oS5 slaatay; o
935 soleah I 4 by e aoss AY/QN 54T/ 8
Ll Slexs S Sas 5 b sbasS o
oy Jlas Sobay il S ools g 5 sba
e B8us 4 by b laaiay; 5o glees;
S i 4 by e S5 cbatiy, 5 5 (dw,s VE/NY)
L Sibe asliie cpiman (Y Jdm) 550 (o p3 $O/T0)
slatis, 55 s n e saSS el &S sl ol
4 e e Sledy b Lsba b
(Y Jga) amals S5 slaasy,

YYA

oo b geiandis s 5o S p sl bage S e
S s o Olde cn) 55 Jlg a8 slaw s S
Yousefzadeh ef al., ) sz awl= L]l r\.d i
(2008
Wosls g bl Julos

L ooty uilisly San s Sl s 3 e
Pl 4oy 20 lid chw so Leven g se)l 5l ealizal
Gl glasly s 5l bgses) ool gl 4 ax 5L 5 s
aiy sosls gl 8 fas 5 5 sleessy slaesls
s gy s el g mhe 5 o)
AB s s 5 Sl b S C)’ e Sl lls
SPSS il 51 aslisud 5 sl JulS S5k £ b
Jlaze b Jol 51 iloly 4 5o 48 (605000 Lo o 2ol
o3l 3 ool b L Silie anglie s ol o ),
s oLl MSTATC ) 3lp i 55 SNK

iy o O s sl siasn 5lss LS uills a3 sadarlne (Ola e 6:S0ke) (miliuls 5 35T a2 -V Jsis

bdles S o 5 (Sl A, 5 Slasais &8 5 S b s

ART-RVAZAY! VAAANVARVEY!

/A (X074

f.

S e W), Sleeki) @bl s Ot plie
ANV S -/¥Va /ey \ Sk
\VAMA Y/ONY < /YAVS \ (A) aisy, o5l
</\AY (/V/¥) /Y8 (L8/N) -/YOY (L¥Y/V) \ (E%) ag, o3l gllas
VYA \/YEY SN \ (B) b 50
. /ras  /ep¥ /oA S ¥ AxB
“/YYE(LA/Y) VAT IVARVES “/\OY (/Y¥/+) \# (E”) o 5o s\a>
a/8\y" \/VYY </N0F \ (C) w58
AT Al A A AxC
AL VAV AR /vy s \ BxC
</NO </eNY ooy A AxBxC

(E%) AJ; s

D13 g e (10,3 40 olibl CL.AA/ BY) _)\:Jhu* tao,3 44 5lb) CL“ B )\:@u**
ol oo C))}jij_g J5ls b g e slas glacis, 51 Som , 4,8 S Cubge catiy ;) o3l 6l sdsalon O uE o2



Yva ¥ oo,led YO ula ol ise s K Ol aslilas
LﬁJL@Jd}&uﬂcb..u}Q;CWJlJ.&J‘GLAD-UJJ'AJ’;}MJJU‘.U‘&L&A;‘—*Jj-b
sleaddy Sl S RPN
f/-%Aa V¥/\\Ac V#/YYAb L e
_ (a2,3) Sleo;
AY/4\Ba VY/+-4Bb #0/Y0Bc Son
\0/+\Bb \4/0ABa \\/AYBc Lo sze
B (‘,:.AJ:»LN) u;u:,\ Vg
\A/B0AD Y./0VAa \#/4+Ab Son
OY#/4VBb A-0/0\Ba Y\\/VYBce Lw,:.a
(CJA J‘u&‘ab) waSJ‘w)SB Ch“
04V/FAAD \O\F/$4Aa YY$/VYAAC S
g 0L 15 003 20 plisabl e 3 b&ils Sl ine B3] o pline el G5
S 4 Gl 5 S iz, 4 bse ol i) WLl Al

wigy & by LJ oS 5 (e gsle Y/0N) Oy
Joax) 55 (e esle VV/AY) b s 4 late L g

LY
Yo
a

v _
T v
“—33 v. b b b
3 o4 b
$ \e d

5 4

s 4 Sy G A Fr

JELCORCIE o
S e o bl i) a5l oul —Y IS
LAAJJ’:}J J}l:

28 i 53 o
Sl i a8 ol pla Lills wm s
Comdge Blime Fl uimen 5 SS6 Combpe 5 ally)
2 oa bl eaiS e pan 88 5 S
AV Joan) 5 slasas ao)s 10 5 A0 Ll # ke
S ag b gme 5w 48 5 S Cumise Jol Ol 1)
Lol S5 50 Ll Jlise Sl ssms 4 axg
St e e i s st

0900 S8 Cumbge 45 3ls i Llls w2 s

2 S L5 1050 A0 pliabl w55 aisy,
b oamgl 5 ocallS LG el a5
o ol e 458 5 LS Ll e 1 o5 o me
ails 35my golb i LS s s a8 5 8 bl
LSl anslin o505 el oeizmer (V Jpax) ol
w by LI o)) a1 5 cn i o5 ol ol
i o) g os (e gsle Y4/44) 65,0 slacasd s
o el WAL Jhs bacasd e 3 s ja
G s Grusle VEAT) Cpm resle VF/AY)
s ol gl () JS8) el aalS (G sle VY/FT)
Ll oWl Jiasy » 458 5 axdy, o3l Jolixe 1 &S
2 50 ) Jsaz) 3 ot AR oliabl i o
Saiisy 53 48 sl ol LeSile anglie s )
S s 5o eli) i, cp it Soi s Lot
5 3leads o S sbaag, 5o Sl o) s saslis
b g sazzg, oo Ll el ol pae ol Hls i
anslie 3 (Gols s Hsbay Lo i ol pelis,l as,
o] 0 sl ol pesdle il LaalS g5l |
ol kwsze 5 S5 sbaariy; 5o dilie s S g
Sl b g el ity Lasie S ol s oS ol

b oezad (Y Joax) ol () s, o5l



A.D)jcbu})gl’b 6&&:’5‘,&}0)‘.\4‘;‘

Capmbpe 53 0diS g b o min b e g
Copmdge 50 b odnlie (635 0 Sy 5o e 5 Lo
xS s Jg saiSe s mhe bads, oy
b se plo b aslie 55 (Gols s ssbay w2 3500
S Camise 53 ol (Y Joan) ol Lials
sl Lo eaiS i CJ@“ DMae o pdy basy)
BNV FURA RV AN U PR 5 W COW
sl pialS (ol gme Hoba Db s s p3leath sl
s 5o a8 cuals LIl ol s L Sls e 4 4 51
sBus bl basy, Job G e,
5 Kdg Ll eaiS . g6 ckw KRR g >
P 509> SBAS; L3 s bl g gileads ladlg

(Y Joam) a5l 3

YA

il s 3550 Saa S el Lo 4ol plas bl
i 58 csz el Bl el ol gae [ sbay axds, o5l
Ses Gl (rizan (Y Jsax) as LUl saS
(e assle VONP/8R) 855 laaiin; 53 oa S
(g ol A-O/OV) howgie slaniiy, 55 b s
sl o) 35y |y ok iy o Sl i
0 IS ian g8 CL“ 50l ot 5 gsleady sl o
Ssosb p < /00) S8h LmalS (ol pae sba
Sop sbeatsy, o siSmass mhe i o S
oSl TVVWY) Loy (me sl FYE/VA)
ol pede (Y Joax) as cud Jls s Gbdlg 5o (e
s 5 poleath Gladlg eaiS i b pdav o iy
5 Ll esalie baatsy; 50 Camdae 5o S

(g ) B 0058 53 el (e 55 5 gty e 31 lin ¥ otz

ool Sl e s BIEy
OYY¥/ay Cb V\V4A/YA Ba Yay/¥# Ac Jhs
f40/\\ Eb #+4/YY Ea Y¥Y/ay Ec EPees
¥4A/4Y Db \-0V/+4 Ca ¥\+/Y0 Ce G
OFA/$\ Bb 4VA/YA Da Y#+/¥Y Dc o f
VYY/OY Ab VAAV/YA Aa YAY/YY Be S

g 0l 15 003 A0 plisabl e 3 b&ils ol gine B3] o pline el G55

oo 5 bawgte o3l b saazy, 5 (Canadensis
i Femla &S (YN0) o8 5 Amanzadeh g5
L S ael s Glaesy s aizy, o3l
L3S Bae mp e 000 b Yo sl b glaaisy,
ol (Y+40) o,\&Kan 5 Tabari (pimman 55l Slssan
o sl sleenss sy, o3Il L)l L aS W S
2l a8 as,n 00 4 AY 5l B s
Ol e gy apa Sl 5o (B (S Ssba
Sl sie ol Glay, MK ey S
oo sk 5 s der 3 IR S e e Jele

o315l el 31 L oS ol 0L b 25,8 50 SIS T

Sleedi;
sbaS Pl Lo a8 sl plis o500 e @LJ
slaiy; oo bllg Slessy cppin wsn 24
A/ olia b o i (s 0 00 e B Y-) Jaugne
&g lads sbasS js ao,s VE/FY 5, Y/
wigy o3l L)l Ly el cesa Sl 5
Solssme ssba 458 an p bl gless; soss
(Y-\Y) oL 5 Kern el b ang ca) ol jials
Betula ) 68 5l bdlg Sleokis 35 jiim » e

Tsuga o Pinus strobus Q. rubra .alleghaniensis



YA

L a5 s Ll ol cusa ol 6osloly slass 90
o Gaal sl 51w Gl 5 Bie S L
(Sadati & Mostafanejad, 2008) 5o 0 4l
935 A |, g 25 o2 (1444) Ramezani Kakroudi
VY 5l i gl b Sl s cadle sl ialS cde
ole b i (8, Gaas | addlas 3,00 Glaes s o e
03 39 Limgn 5 (YeV)) o),8a 5 Shabani .5
s b gaiiy, 50 &S el Y gl
23 Lot Hpam hos cp i 45 W S ol oLl
Qo0 op S g B e LY. clﬂw\ed\-“‘\i—iﬁ)
s e P ) o Cﬁl‘“‘ Lo slaaiss; 5 ol 5pim
Ol st a L o ol B opte ek B s
S b Loba S b laaias, s Lls pa &S b
2,0s gty (Gleedy (ala, 55 5 (6 S i L5 DAl
Wwlas,
Je ol i, L ste adllas 5,50 i S el s
el b oasl ool coly )l sy, o3l Ll b
(Va4V) Spies 5 Gray 5 55Lads ¢, (Y-\Y) Mohebi
Pseudotsuga ) &, ! S s 5 93 2550 53
s b oLl ol ca\bs (menziesii, T. heterophylla
s syee 5o (Yeo¥) oLSea 5 Mousavi iag s
s iSly (oo i 35y L0 Slsen B
Loale 4 Dby sbaS 5 ae)s sbas ool
CRsn 0 S ASE aiyy o3l Sk 4 G
a8 ol as, p ads, o3l sl ) g, e
A g g Gl 3 L Sgosb s Sy Ciluss
S e il Vo /28 O S sdlg ol )
asls el e ol Y/OF p5leady 5 e ile 074 A
5 b laasg; 5o &S ob pla c\-u onl e e
s bl 4 e eli) asy op i (S
5 sobeady el iy S5 sbais; 5o s Sl
b g sbasg; 5o bl cwls oo pas Solis Sls i
olie 53 (gols dme Hsbay Lls i Gadlg el s,
PTG S P S G P T LIPS PR

Ny S sl Glesg e Dy CAD Al
FY/V 4 Ko 8 slaatiy; 5o dopn Vo /F ) (Glhaas)
Mohebi, 2012) s, S, sbady, Lo do,s
05 Ay olwl Ll 8 LS sl olas (Y-« A) Sariyildiz
E5 0 s s dame cusbs S Gl S gl K
REETYSE JYy ECH FET TN e e
ol J Sleesy Ol il adyl ladle 5o a8 dinine
5 s s e AL o S sine ssbay S
o3l ks bl S s 8e J15 JKs US s 5o
Gray & ) 558 J 8 (oolialn Oldas 55 aiiy,
Spies, 1997
Sz adss o Sl olas 5,00 ey n mls
o 3 3o Sl e slaaits, 5
53 obd Sl e dins Sl Sl
el 1y Gy cp S Son oilul b glaaiay,
coslul Ly sazaals S Slewsy s ools
pilead 03 B 5L S ) St atg il
Lie b ool @Bl oS el w5 sba S
53 558 opl I sl G s K it o
A2l Sla 3 cmlie CudS Sl clS Gl s 48 e
Sl e C s 355 K558 e W)
susby plie 5 S glesl w1y 555 GYsb 5 Geas

(Sagheb Talebi er al., 2008) xlu, . o) ;3 355
G 3B 30 Cub ol Blge 885 cnl Ay
slaay, clb, 5 4y, CI“ S omb glesl 5,
s 515 b o T A ile LS ok
Bl 5Ll Oou8 sy 4 ax gl ien S a5
o5 oS b o ) ol sl Sless g3leads Jlg o
3 5LS essh pbans; olluliy 5 o8usn L5
olas s (Aliarab, 2010) cows Ussl 51 5o S oo
b aalie 5o b bdlg oS5 sbhaas, o oS sl
G S Sleny doys 3 sasaalS sbaS Ll
Ghls &S el oba S das 5l s s s Lo,
adol Jale 5o s ceday o) WS B, o8



M)jclﬁ'u})gl’b 6&&:’5‘,&}0)‘.\4‘;‘

53 (Y++\) Naghash Zargaran @u LS oy s
ol gl e dle Losls cillas Sl it 5 S s 5,5
aigy o5 Ll 53l e 3550 A S Pl 55 aS sl
Ldlg saisSmin g mhau nlil cel ol e Sobay
p3leads GLadlg eaisS e s mha o iy (e A
A sanlie iy, 350 Cambas 5o S s
s Jg odiS e sl baiig) (psir Cambse 3
b balie 53 (ool gme sobay s 2050 sLa S
ol (Y-\¥) Abdollahi gl .3l (2alS W e
PP PPN YOW: JORP L SRV PORE PRSI
Al ) iy s 55 0as Sy besie by,
S oS blanal s olg oo o)l asl o bisd s
b 55 ea2asils I st phe Ll
s Brian o) ol e el 5 Sal Gl BG5S
ch o5 O el L a8 W S ol (V444) oS
I (s 58 o (81 el sl e (21581 S
5> Sl Ll s Kl so0mm LR 09
el bl ) asl sdal 35254y 4l sy 65 o b 5
5 Canham .cul Lul,es (V44V)  Spies 5 Gray
iy, ool Lal sl L as smals ol (VA4Y) ol,Sea
GS & sdaw) sy Odd Ol A 5 S0ke e
WS sl ol olayl ol pesdle e Ll JKes
S Glatamise 4 ode) SiSu g elites L5 0l
NS i et JSE 4 a2y S5l i
s O Sl o) (Canham et al., 1990)
a odes Sl oS o 5 S sl 5 liacsy,
Sme 33 Mgn D3 5 o |y S s col 4k
5 Cushs v ol Ol el ssmaa sl Ko
8 sl e 5 S i 4 £ 5 iome) i gl
.(Sagheb Talebi et al., 2012) s 52 0 S 55 35550
sbasy, L e e Lla s s
dr sl M il slaai 8 s g e sl il
b Cas e LSy G S s Sy 4
S K Slhas 3 ol il as olas Ol s )

YAY

S s ol |y (B s sbadlg o5 isas
Sbaizy; 5 b sl s s Shes S5 S om
iy 4] 4 sl s e D15 Sl s | e
s e s sbadele e O S e o)
03 &S 58 bl s lsiee wsde S GOy
Lol 5o Db b, oo g gbaasy,
Lol ) & ol a8 3 cSas 5 skl
3550 > (Y++A) Mostafanejad , Sadati slaasl,
B R N 3 L C CE K S I )
RUW L EWpINY

S Camipe iy o3l e s elll
Ll ol iy obsme Hsba 5 ay, Ja0s
£ oniin Ssosb ol 51 sk cos | adlle 555
535 850 sbwdse 4 by bl o) a,
s osxr o Jhd bouwbse 5 e sa Jhds
oipyn el ) e sl S by, gk
45 31 5Lt 3leacly 3500 53 (Y-VF) 5),Ses 5 Shahini
S Crale #3/0) bl olin)) as, o i
2500 5 Al s Gragsle YA/Q) o o S 5 iy,
bl i ol al) eimed g Sl U
callae (V44V) Spies 5 Gray isgsn UL awsy, 55
3590 50 (YoN\D) ol,\Sa 5 Parhizkar el b Ll ol
Parhizkar mls s @l pas ol callas 3l
Nl e 63k d= b imyn ol L (YD) o8
sliass 5o S asl baS 5 cim 4 by
S g oas o gl sl e als s i
O opl oo eslitad 3550 AS o) sas ugb
Sy, ga mia 55 0 &S Kog Ay s saS
s o5 DA o i GL1s A8 (6 e Cumige 5 S
Oes bl ol iy, e cwmse e o
gy (6 i o)

Che i S ol Ol i Gy @l
5 pileads (B Gy 4 Gl e R



YAY

Action. Australian Society of Plant Scientists
Press, Australia, 500p.

- Canham, C.D., Denslow, J.S., Platt, W.J., Runkle,
J.R., Spies, T.A. and White, P.S., 1990. Light
regimes beneath closed canopies and tree-fall
gaps in temperate and tropical forests. Canadian
Journal of Forest Research, 20(5): 620-631.

- Diaci, J. and Thormann, J.J., 2002. A comparison
of solar radi-ation estimation methods in natural
beech forests in Slovenia from the point of view
of ecological regeneration. Schweizerische
Zeitschrift fur Forstwesen, 153: 39-50.

- Gray, ANN. and Spies, T.A., 1997. Microsite
controls on tree seedling establishment in
conifer forest canopy gaps. Ecology, 78(8):
2458-2473.

- Kern, C.C., Reich, P.B., Montgomery, R.A. and
Strong, T.F., 2012. Do deer and shrubs override
canopy gap size effects on growth and survival
of yellow birch, northern red oak, eastern white
pine, and eastern hemlock seedlings? Forest
Ecology and Management, 267: 134-143.

- Mohebi, A., 2012. Effect of plantation method,
gap size and relative light intensity on
quantitative and qualitative characteristics of
oak (Quercus castaneifolia) seedlings in Vaz
forest, Chamestan. M.Sc. thesis, Faculty of
Forest Sciences, Gorgan University of
Agricultural Sciences and Natural Resources,
Gorgan, 88p (In Persian).

- Mountford, E.P., Savill, P.S. and Beber, D.P.,
2006. Patterns of regenerations and ground
vegetation associated with canopy gaps in a
managed beech wood in southern England.
Forestry, 79: 389-408.

- Mousavi, R., Sagheb Talebi, Kh., Tabari, M. and
Pourmajidian, M., 2003. Determination of gap
size for improvement of beech (Fagus
orientalis) natural regeneration. Iranian Journal
of Natural Resources, 56(1, 2): 39-46 (In
Persian).

- Naghash Zargaran, M., 2001. Investigation on
leaf biomass and LAI and its relation with some
of stand and soil properties in a permanent
district of Caspian forests middle elevations.
M.Sc. thesis, Faculty of Forest Sciences,
Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, 79p (In Persian).

- Nasiri, N., Marvie Mohajer, M.R., Etemed, V.
and Sefidi, K., 2015. Natural regeneration of
oriental beech (Fagus orientalis Lipsky) within

¥ oo,led YO ula ol ise s K Ol aslilas

151 EH PV S ) r\.?d\ wyc\s slasg, o
Ba Gos o 68 Ol s SSe cuise 5wy,
[ W “‘:‘.‘)‘ @\SJ ‘\SCA...H\ r)\j 4.’2& Ui\ JS: ‘\.@.’ZJ\ DL "\"'H)QSA
oSGl 5 55 Jsl Lrags Jad 4 bs e o5t Gibs s 5
(8 Fom g8 Claw s =Wl s, (Slessy) @\.ﬁ 0 S
o 5 LB ol Al ls sem s sanl cladle o
S 55 w4l e nggw PERVSIEY

J\M\-\;ﬂ B9 R U'l\ C’"\b A.LMSJ.«.&'

References

- Abdollahi, A., 2014. Effect of canopy size,
position within gap and relative light intensity
on growth and survival of Quercus
castaneifolia, Acer cappadocicum and Alnus
subcordata seedlings in the first year of
planting in Gorgan shastkalate forest. M.Sc.
thesis, Faculty of Forest Sciences, Gorgan
University of Agricultural Sciences and Natural
Resources, Gorgan, 90p (In Persian).

- Aliarab, A.R., 2010. Factors affecting
germination, growth and establishment of direct
seeded Quercus castaneifolia seedlings in
northeast of Iran- Loveh forest. Ph.D. thesis,
Faculty of Natural Resources and Marine
Sciences, Tarbiat Modares University, Noor,
114p (In Persian).

- Almquist, B.E., Jack, S.B. and Messina, M.G.,
2002. Variation of the tree fall gap regime in a
bottomland hardwood forest: relationships with
micro topography. Forest Ecology and
Management, 157: 155-163.

- Amanzadeh, B., Pourmajidian, M.R., Sagheb
Talebi, Kh. and Hojati, S.M., 2015. Effect of
different natural canopy gap size plant diversity
and composition in mixed stands of Asalem.
Journal of Forest and Wood Product, 68(2):
287-301 (In Persian).

- Anonymous, 2008. Forest management plan of
Dr. Bahramnia (District no. 1). Published by
Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, 447p (In Persian).

- Bradshaw, J.D., Rice, M.E. and Hill, J.H., 2007.
Digital analysis of leaf surface area: effects of
shape, resolution, and size. Journal of the
Kansas Entomological Society, 80(4): 339-347.

- Brian, J., Paul, E. and Colin, G.N., 1999. Plant in



M) CU iy, Sl sbcaas o 5051l

planted stands of the Caspian forests. Iranian
Journal of Forest and Poplar Research, 20(1):
165-181 (In Persian).

- Sariyildiz, T., 2008. Effects of gap-size classes on

long-term litter decomposition rates of beech,
oak and chestnut species at high elevations in
northeast Turkey. Ecosystems, 11: 841-853.

Schiitz, J.P., 2004 Opportunistic methods of
controlling vegeta-tion, inspired by natural
plant succession dynamics with special
reference to natural outmixing tendencies in
gap regeneration. Annals of Forest Science, 61:
149-156.

Shabani, S., Akbarnia, M., Jalali, Gh. and
Aliarab, A., 2011. Impact of canopy gap size on
woody species biodiversity in mountainous
forest of northern Iran (Case study: Beech
stands of Lalis, Chalous). Iranian Journal of
Forest and Poplar Research, 19(1): 73-82 (In
Persian).

Shahini, Y., Sagheb Talebi, Kh., Heidari, H.O.,
Parhizkar, P. and Azadfar, D., 2014. Impact of
light and position within gap on quantitative
and qualitative characteristics of oak (Quercus
castaneifolia C. A. Mey.) seedlings in Loveh,
Gorgan. Journal of Wood and Forest Science
and Technology, 21(1): 45-64 (In Persian).
Sheykholeslami, A., Mataji, M.A. and
Kialashaki, A., 2011. Comparison of
regeneration in the natural gaps and single
selection method gaps (Case study: Jamand
district, Nowshahr). Natural Ecosystems of
Iran, 2(1): 21-30 (In Persian).

- Tabari, M., Fayaz, P., Espahbodi, K., Staelens, J.

and Nachtergale, L., 2005. Response of oriental
beech (Fagus orientalis Lipsky) seedlings to
canopy gap size. Forestry, (78): 443-450.

Yahner, R.H., 2000. Eastern Deciduous Forest:
Ecology and Wildlife Conservation. University
of Minnesota Press, Minneapolis, 295p.

- Yousefzadeh, H., Tabari, M., Espahbodi, K. and

Jalali, Gh., 2008. Relationship between Acer
velutinum seedlings and leaves characteristics.
Journal of Agricultural and Natural Resources
Science and Technology, 12(44): 291-298 (In
Persian).

YAY

canopy gaps and under canopy cover (case
study: Gorazbon, Kheyroud forest, Nowshahr).
Iranian Journal of Forest and Poplar Research,
23(1): 13-24 (In Persian).

Parhizkar, P., Sagheb-Talebi, Kh., Mataji, A.,
Namiranian, M., 2011a. Influence of gap size
and development stages on the silvicultural
characteristics of oriental beech (Fagus
orientalis  Lipsky) regeneration. Caspian
Journal of Environmental Sciences (CIJES),
9(1): 55-65.

Parhizkar, P., Sagheb Talebi, Kh., Mataji, A.,
Nyland, R. and Namiranian, M., 2011b.
Silvicultural characteristics of Oriental beech
(Fagus orientalis Lipsky) regeneration under
different RLI and positions within gaps.
Forestry, 84(2): 177-185 (In Persian).
Pourbabai, H., Shadram, S. and Khorasani, M.,
2004. Comparison of biodiversity between
Alnus subcordata and mixed Fraxinus excelsior
plantation in Tenian region, Somesara, Gilan.
Iranian Journal of Biology, 17: 357-368 (In

Persian).
Ramezani Kakroudi, A., 1999. Study of
Cappadocian maple (Acer cappadocicum)

ecological characteristics in forests of west
Mazandaran. M.Sc. thesis, Faculty of Natural
Resources and Marine Sciences, Tarbiat
Modares University, Noor, 169p (In Persian).
Sadati, S.E. and Mostafanejad, S.R., 2008.
Quantitative and qualitative investigation on
plantations Lime tree (7ilia platiphyllos) and
Cappadocian maple (Acer cappadocicum) in
Chamestan region, northern Iran. Iranian
Journal of Forest and Poplar Research, 16(3):
408-418 (In Persian).

Sagheb  Talebi, Kh., Hemmati, A.,
Khanjanishiraz, B., Siahipour, Z. and
Akbarzadeh, A., 2008. Architectural model and
impact of root pruning on diameter and height
growth of oak (Quercus castaneifolia) seedlings
(Pilambara, Gilan). Iranian Journal of Natural
Resources, 61(4): 867-876 (In Persian).

Sagheb Talebi, Kh., Jashni, J., Mohammadnejad
Kiasari, Sh., Mohammadi Nasrabadi, H. and
Paydar, M., 2012. Light regime in natural and



285 Iranian Journal of Forest and Poplar Research Vol. 25 No. 2, 2017

Effect of gap size and position within gaps on growth characters and survival of
Chestnut-leaved oak (Quercus castaneifolia C. A. Mey.), Cappadocian maple (Acer
cappadocicum Gled.) and Caucasian alder (4/nus subcordata C. A. Mey.)

A. Abdolahi ', A.R. Ali Arab % P. Parhizkar > and A.A.M.A. Pourmalekshah *
1- M.Sc. Silviculture and Forest Ecology, Faculty of Forest Sciences, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran
2- Assistant Prof., Faculty of Forest Sciences, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran
3*- Corresponding author, Assistant Prof., Research Institute of Forests and Rangelands, Agricultural Research,
Education and Extension Organization (AREEO), Tehran, Iran. E-mail: parhizkar@rifr-ac.ir
4- Ph.D. Student Forestry, Faculty of Forest Sciences, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran

Received: 11.06.2016 Accepted: 31.10.2016

Abstract

In this study, six canopy gaps with medium (200-500 m?) and large (> 500m?) sizes
were selected in Shastkolate forest. In each gap, micro sample plots (66 m) were
established at the center and north, east, south and west directions of each gap. Within
each micro plot, 12 seedlings of chestnut-leaved oak (Quercus castaneifolia C. A.
Mey.), Cappadocian maple (Acer cappadocicum Gled.) and Caucasian alder (Alnus
subcordata C. A. Mey.) were planted in spacing of 1x1 m. Height growth and
photosynthetic rate of seedlings were studied during the growth season, while the
survival rate was calculated in the end of season. Data were analyzed using spilt split
plot plan and SNK test. Results showed that survival rate of seedlings of all three
species decreased with increasing gap size. Oak seedlings showed the highest survival
rate in both large and medium sized gaps. The maple seedlings showed the lowest
survival rate in the large gaps. The maximum height growth of seedlings was measured
in the center of gaps; this was decreased in north, west, south and east edges of the gaps,
respectively. The larger the gap size the higher was the height growth of alder and oak
and seedlings, while that of maple was higher in the medium gaps. Therefore one can
conclude that planting of oak and alder seedlings in the center of large gaps could bring
more promising results, while planting of maple in the center of medium and edges of
large gaps would be more effective.

Keywords: Height growth, photosynthetic rate, planting, Shastkolate forest, spatial
location.



