[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

ov99ls WSS oLl
" oLS pgr Con j cblas" & pid
o5, 9 oo 0 jLouh (B3 0590

http://pec.gonbad.ac.ir
&y SIS polis g 099355 b (Quercus infectoria Oliv.) gjlo )19 aasin g 31 59198 Jolgs & 9 LI,

(3l g3 ¢ NB A 353 390 i g 33) (w90
"9 aky SOL T (5)laly o)l S gl o Sloeus

SUlp 5 el ) olEtils nb qulin 5 (55,5LaS 0SS ¢ g alKim o suslit IS a5 gal 2l
SUle 3 ol olR2i1s ol qlin 5 (55,5LaS ouSils s JalKix 09,5 Lozils”
SUle 3 ol J olE2ils ol qlin 5 (55,5laS 0uSEils s lalKi o9 Fobiul

VEN VIV e g b SV Fo oY/ il e b
oduS

oy Bon b g bl cpl 4 (Ao ol 50 STy 51 (BT g o 515 sladSonr 10 25290 Liblbipg bulpd 4 azgi b pol> gy
¢ (Quercus infectoria Oliv.) gjlo,ls bals (LS )5 (yge saki y 05955 slaite p &b )0 sraasiiv « 81 S a1 95 Jolgs S il
009y 3l sl Habiio (o .ol plomil (ylivw (238 ainds adlaio )3 (LS 5d (ol (9o (a0 iy 9 phd ((yjg e Hlade dua Lo
oy g b s il 1yl Jald 0 (sloduasiiin o pLnil (51 y1igad yioleexVee (5310 1 )bol aSuls by (BoLad phiio (5,19 yraigad
9 2y (Jlod S duw )3 (g0 Al y 0083 (55 e 9 (L) alinds 95 ;0 NPK yais s clild (pizred (s y0 iyl g (ol o3
ol 9(P<0.05) Goe a5 ols Lis Jikuwo T (59051 b (6 aFo3Iil yia Wow B WWor £lisyl g S+ 61D cans (¥ b+ e 50 o3y
Pl By Stz 9 pra il WO-Y'e Bas 53 03935 o iyl (53 Shme 1Sl 93le,ld S 53 0097 s e (P<0.001) LI ya
alinb 53 0393 (55 sldio 310 L 48 oSy il g 41 3205 (y905T L 0,415 ke 008365 (595 310 Sxe ;U L 30 edaww 1 E L Lol iens!
03555 ylin (59) (SIS OB 35 9 <553 U b O (LS [y sy (Somn ((P<0.001) 5,151, sl ¢y yilicns w3 FF-F+ ol
G0 r0 il 0093 (55 Hlaie (595 B y0 gLl g Al b iy a8 (I .(P<0.001) 5l (5lo e wglds giloyls s 3o (mgo aidy
(g0 a5 039755 Hle (59 (519 xe w9l (P<0.001) iy paic 9(P<0.05) jaund g ()59 3505 yuarics 99 o (askulan (ruirad .3l
21y (o ladio o)y by 9 Cudo g2 o g0 dlley ) 0399 (55 Hladio U 1) (Sotunod (g2 yiliont (359550 (o 1035 o0 Slouy|
397 Sldos 130594 bl g cbli> 10 wilgi g0 AKizr GWodgi Camidg 4 a9l b LS )0 T3 g 31yt AT .00 (o cgr
bl 18 i Ll

G Olgo gy )0 U boly i sl By

kambiz.abrari2003@yahoo.com.abrari.K@IU.ac.ir: Js:ws oo s

Fo


https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

olyKen g (g0 yo Sl

5 =l Db et asile S Ses Jelse S

239585 p peiis U popdle oLl i slacae
il ol el Sl JIp)S (50,58 g loa iy,
SISy Az 50 5 S la Sy g3, Sash) g Leo
§ s Sl 00l (aseiin 30T o 50 LS 45e8 SO
o5 0l Giisy o515 5 ol @lie )55 2 23U L aiels g
035355 S0 g leageis o 5 LS00 ool Sl
ol Jalge 51 SO OYAY o)) San 5 (sg0ge) oiyls Loyl
S Gas wgiloyls 350 Gmge leain; 0ogig) » IS
Olie ;0 YO-Y+ Gos j0 aS Col ouds aseie a5 Cel

TU Gl L g 000 0e2g (6 yiion (mige aia; 035555
9 o (Jy el @Bl ol oge ain) o S0
g i, 009355 Hlate (9, (5,0 sme IU gl
abaly, g bzl ST 5 a0 g byo mh w3l gl
9 L':'A‘)L?) A.S)L) b}b QL:})O wLA}».: )L.\_E.A LI. 6)‘OGLgA
S 5 2550 ;500 Giegh 50 (OVYAA LS
polie o ydos sasls oL (Kooch et al., 2017)
5 Sl bob ca o (b gl p )0 ety 035555
Sloyis gy L350 Gilisy ZU 5 50 095355 Hlade (1 yieS
,o (Konopka et al., 2013) ., See ¢ S5 4555 .ol
Slolul joiS jo ol 5 -l aual K o glanllas
30 Omge slod iy, 00435 M;L& as aab olo

O eodliwe 0‘9} LSLR"")BS
Sloie oS s Jalse o St 5l (SO S
GILQ.';_>| JYo sl as cocul (s o o se 4y 0435
5 Slnl Lok o0 Suisle 8 pailSe olS - S
Martinez ) s,5 oLl oo sla 25 a5 oy geasly 0920
(2LS GloaisS mig p (6,8 Sl alwly 4 euBile 28
gb @ly S50 B ileps o 50 Ao o) 009355 ke »
Jsb S )3 (5908 g pied el o (6 polie (1l
O9 diyy Hhd oS Jb o s oo el Lol 4y,
(Wurzburger and Wright, 2015) wils oo 3L s

\td

doddo

;5_.5 )é o;.\..S‘).‘ )5.‘0 d_l.yw 4.\.; sS_L C\_L.bj_vfo QLDL._?
2 G55 90 Sy B aisS oo by (S 1555 oS
a sl b ol SBlbl lasee b g 50055 b a1 LLS |
s 4sS Se plolS Canb o wide e 4 g 0Ol
S g g e ;S00S 1 e slo Lol jo ol
pos 45T WidS o Iy Sleloix! JSid baisS 55 0,150 5
STy £ 097 hYS 4 cl (Sea Ll laisS 09,0
S S s Sl uizmen g (dawme (Seal Ol s 4
Benot et al., 2013; Genetet ) uas &, 0, g ,l a0
LS e ool b as Lelse 5l SS .l 2014
Wyl olBing, CurnS ol a5 g SuSTy, ( Ko
5leslawl (Kooch et al., 2017) el oL ,5 eo55s;
03455} J.J}.’ 0‘5" )| b_mlf] L.ay.a.za’ &»)5]55| ‘_gl.bqu...:
ok BptawsSl Consg el gl L;li-" W}ﬂ
odls Jolate (s el o s“’ 5 o ool ol s u’_gl,v.)’)‘ 5
Jed (Sdglie 9 S5 piso baa o, ol ol 5o
Sl 5o ot Hln i AT il e LS50 00536
RAGE g wdlan ol A gleosy oS 5 g iz 0
geds ) Ald (A8 Slge g Caghy CAz o)) pe—w
Jele cpmge sloa_zy, (Lambers et al., 2008 «\Y'AQ
232 by ogdioe (AL SL g (U250 G (ooter (bS]
A4S G slea_az i g9, Sude 6 S (gdke olge
:Ulsi (Konopka et al., 2013) s J35 » oL.5
00isS JyuS Jelse g (rmge sloa iy olisy (it
Sl S92 oS-SS ‘bLf.'{)| )‘ o.blf] S (gl LQ:L‘)"
035555 951, adly o 4 (Kochsiek et al.,2013)
gy 9 Sz @b 5l BT lp g slaain,
(Lambers et al., 2008) oo mpo s LS50
J—ad o 5kl o o)l g,y 609790 9 g sloaiy,
Mg g el B3 Jlo ploa 5 Of Conidg 4y by pe 0
Jls s 5 Ol Condy il cov e loady, Gl
(Kochsiek et al., 2013) el 5 1>



https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

1) Gl 9 3l o5 g ot 0 Lol (020 0590 / LS g9 oy j cbilas &y 5l

1559, g Olge

axdllao 0,40 adlaio

OIS wilsag, ol 0j9 5l idu anlllas 3,90 0390e
2 Pl (o, YY-00 LYY-"F g 3, 5FAD" L
pJa.c‘ Caound a5 6)9.’94.1 | 00 @‘5 QL._....:)J QL_MJ‘
30 il Szl e LS YEVAZIFY ol ls a5 adhis
Ol yods 50 S AAFY/VY o lie g s oyl jo i
Ol s 2y g o ddlaie cplcwl ais )3 18 lads
ashais .ol &8ly s Gl el (B, Cgim o g alud
Lyo o 51 eV VY. glas ) Blos ool SlinsS ands
sh—wge gl gllo bys mha w3l e Yoo e iSTas
Loy (oL glils Sldlas adlaie .coul SV ol
O 8Ly (Sl pm aghes £ov pln il
TV Glylo dalaie b ul coSo o ol YoV il
ObS 0 @t sladiss alox 5l glazes o 9 250 a5e5
OYAY 8 sge) canliale 4565 T g Lol

2 0995

Bz 5 adsl Wil 5l oy (o cnl plol Hskaie 4
G0 padigad hgy 31 AYAN Jlee jo asdllas 5,50 adlais
S deex) e gl el asia L () JSo) plate Solas
Y0 ) g slozel) als oolaul

fv

a5 bled e gladin ) Cwl oud e i puisren
035355 iyld (o Vb cdale Ladhaie SG jo 2SS
O o yid o b (Jlads S Kz )0 mge sy,
Sl 2olS (2P B jsbas SIS 39505 9 sad
(Yang et al., 2010)

sladdlys 5| (S p U sy p Sl gl 5l Saa
g d—w plp b g oo el gl jlS alex 5l Cm s
gkl 5l g cuz voad Jobd ey (Bl 0 o5
03565 p by 9 Ji—d (jgy —olic (nies
QUErCUS ) gjlo,ls bgly I 0085 10 pge sloa_in
Ll s ) o (infectoria Oliv.

5o le Gimgh OYlgw coad s Blowl 4y 4z L

5 el g cg oad atile (SIS ee Jelse (S p LTO
e Sladds) 03555 Hlake p S Ges g b0 mhaw
£a5,138°,.50 g3le,ls Lm0

Ol gladasin (Fp b Gmse sbeaiy, (pely
5,15 0529 g3ke lo

Sloads ;) (pawly 5 yawd (O3 olond jolie Ol s (F
fonl 468> gilo,lo (Lm0 0 yuge

5 yd (D) olewd ol ol gme S (F
sileslo ol 50 sl il 009365 5 mage sloais ) (ol


https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

olyKen g (g0 yo Sl

333333
235093
235509

NN
NNNNE

22303

whie (Bolad (5,10 paiged gy - S5

9591cewdds lp o g o oold 1,3 o151 slon (5 yme
Sl az o Ve gles 55 5 o5l 5o laaty ) Stz (5
(Limaetal., 2010) wos ools 1,8 celw FA S 4
o b Jluzus (59505 5l eolaial b oot iz slaaiy,

el Caws 4 diges wloga Hlade g ta50d )9 oyl S

Oige iy polic g pSejlul
N [ SN [ PR FOUPNETY
Ak T L o)lgd s g Yo /) S 155 00
L oyl 5o celn FA Goe a0 olS aiges .85 g-glomncd
D bl o g S o5 Sl a0 Ve Ol
S 0018 jgue (6 yia dheo 10 S 5l ool wl diges
0di S olS diged 0,5 Vi, (S0 lac gl o
i el dcel w F o araz,0 000 loyeS o
03538 ol s Jgo VSS9 000 sl 1o oo Vo s
o595 b B 4 5y (Bl kb5 5l oolaiwsl b s g 0
> 4 @l o)las Sl o ad Blo i) -
A ol yid e Ve e

2355 b & oL diges 0,5+ 1Y (39558 o sl
gl 5 il oo VIO o s e 5 s )+
alg) .ol ools J1 309> Jlo b cels YT g dilsl ool
o, cilaw a0 VAL b el 50 Soe 4y Do ol 5l o

2Global Positioning System (GPS)

A

(ol aw plyy s ales 5l (LS o oS slraias s
oo o g pSoslal Lo i ZU Hhad g gl )|
oslisil 53 i) 5 s (5 e So311 sliie & 5
S5 55l ot 555 s 5 B g 3 s 05
sobaie anauo S ookl Zli el g cm s A il p
S0 id aily Plas a4y gl g b zl el Jgs
VO-+ o 50 4y S S sloarY (g S aiged Job o
Chenlemuge ) o gaass o 2ol Y-8 5 e il
125 50 egileyls wllw oyl o Ll 5l o (etal., 2013
~ Sy —Jled) Swz ez ,o S0 b U
A s digad A (LS o a5l e SO albld 4y (08
Lgal 9o o3, Jlais cg> 5o (Xiang et al., 2013)
o el (Yo-10) 5 (VO-+) Gt 90 j0 4l
(siir Sz 5o i g (Chenlemuge et al., 2013)
2% Ay diged 93 S (red 0 S350 (08 9 (S0
Olgre 4 S350 5 Coadge g ol 85 a0 50 Slagee
plos cdlop slam s F T el g > b adsed S
calizee Olelas )l g cad )0 ild S A )0 lbaiged
Glodigas i ools H1 8 Sl yebl U3 ol byl
o, B od sailuns O jo celw YF og0 ai
soghee ¥ S5l ool ol b s 5 0 5l 2>,

49 ot lcaws 4 lodiy ) wad clls p fyge glodiy


https://pec.gonbad.ac.ir/article-1-854-en.html

1) Gl 9 3l o5 g ot 0 Lol (020 0590 / LS g9 oy j cbilas &y 5l

O9ey) 5 eolawl b Lasols (yogs Jlo s oy 5l e
S ooliasl L o] il g (iKad 5 Gy pmasal-3g S 5dsS
oy dUl 51 lawslio slaog,S olosi ay g5 b cy90 yg0;]
Goe 5IUT (6l Jiane T pgns] o oslitinl abogs e s bl
gh— 5l el g Suz) (SIS 5d Julge g aslllae 590
a8,b Sy by 5IUT 51 el (gl g 9l 00, )5 (Lo
133 SNK 03T 51 o 1Sl dnslie (gl o oolail Mgl
osls (g ,lel 5 IUT .o solatasl 0o )3 0 5 ) Jloil s

i plol Vo e Tl ol o ol 3l 5] esliiad U

2 o 550 Glages a5 ol las Jie 505l mls
Sl 2ey8 B mhaw ;5 )losre ;b ES 0 Ak 009355
c\0 es aS s, 9bay (1=-2.06, df=86, P<0.042)
(181 YA) Jlons ol 5 uSilis e b e il
e L il V0 B 5 035555 (S sl
i s (1 £V YF) e ol il 5 Sl

ke S5l 2 g b as G s a0 ol
VY b i gs, bals) Taasme i adlsl laals) a4y i5ens]
oylac b e Bl38 celw aw Sow 4y ol 5 slw ax o
ul)lS.a.a: 9 ;iu.l.“s )lsuws) )‘ oolau! Lv By W) ;f.u)sv
A sduzmiw 2l 95 laie (Walinget al., 1989)

)5 S5) G A Gy, 5l yad (5 S el gy
o) Slade jelaie cpawa b eolai il (Sl § cilawdse
S b w ) pman l Jeol> o)lac Joloo 51 2o Ls
sl ol am ol leazdy 5 asu; sl s YO o593
cJ}Lm) > A g ob; a8l u‘bl.u‘s - uL.\.JB.A la?.u?.ni
Ll)a.ﬁs.-\sjrih_u-" oli}'_‘.m) I.: |) u» )LMLA e \)9_..4‘59
peled oo 65 03luil fZegili ¥V zge Jobo

e 1 plosl slaln S35 s, & ety 5553103
LA ) Cod ar g0 las | Jols Jslone a5 & j5
olws L | @iz 5 03,5 38, (CS) s 5,8
el Slp fegilh BIVFF zge Job )5 9 fuegighedls
(Waling et al., 1989) 555 o0 (5,505l

Gobol Juloxig &y 3o

93Lo,l0 LS 50 (CaSlo yio g9 0F) (e go Al y 099555 Yo S Gos Jili ) Jou

S e o] b ek
JfeE./.TA RV _
Y
BV ED VO-Y- T o

Ao ,0 O mhaw [ (6l cre) linl By (5o cre (BN pas) wlis aylive By >

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

C e b eldla Cax 0 g FP-F ot aib o
Ol 5 ot Dl (50 Ay 035555 e G i
Crge dda ) 039555 Hlade izren ad ol |) (L3l a
PRI PRUUCER Y J VO § SR VAR v V- 2R
Jlode hylo e VYoo N e oy el lasb s

¥ J3o) ol (5 a8

SANOVA
“Statistical Package for Social Science (SPSS)

F4

F=3.33, df:2, ) e U_aljfy).._e J—lse Ot 0
F=5.38, df=2, ) L il s> ceo 5(P<0.046

A Cmge diu ) 035555 83, 8l e 5L (P<0.006

gl Sl el )l (Jg ai)ls oo ) G g mi mhaw jo ol S
t=-0.099, df=43, P<0.177) Sold g w3l Lo

O e Ay 039355 5l 0,5 (o ge Al 034355 (59,


https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

olyKen g (g0 yo Sl

95be,1d Ui 50 (o o e 35) (ym g0 Ay 009565 Hlokdte 3 (Ll Sler 9 b0 daws 1 g W) g o 51 -Y Jgu

Sl ) Lore ol s le
U"‘S‘ J
<INV v e .
I YVEx-/arYR £4-Y) (4o )
VAVY £0/VFA2 .-
a
SRV [-AS VEe Y elis |
AL/ 5R VO- oV Ee ()
SIYOY ex/-¥YC e
NP RN & Gy EVE[JEPSCPS
CIEAY o2/ VP Jlos

Aoy O w0 (Ghle g ) wlanl By, (gl ce (M pae ) ailis gliawe By >

3529 (S o s Dglis wo )0 iy Jleixl s 55k ls 0396y lade b cs o sboaar in By (Sen @l
G9y <3, gl gaw b ply ylad  Siien Jy o)l g oo gl kb ols ol g3loyls S rmge 4
(F Jgo2) 0,85 )18 (sre 53U 009355 lada S50 Gmige Al ) 03635 )Mo (§9) (SETWE u pS

9300510 SB35 (raige Al 5 009555 b e 50 (slrdaiiin (g (oot gl Y Jgar

Sig.) s losire gl O3t Ko S S pdaanie St o
P=./-\¢" r-=/¥oA (o) b, kad
P=./\rqm r=-/YY¥ o les) syl Lo el )5) Cage Ay, 035365
P=-jovY™ F=-/-A (o) 30 glis )| (caSe
RENISY F=—+/- YA JERVECRERUN
Oy o e NS /0Ol 45 (g lo e ¥
oy S i mhaw o sdelcassay slaosls py a5 5 yhd (59,0 pais dw jlade (willy 45 mls
(F Jgoz) o)ls 0925 (5)lo gxe glas aly ylid gileyls o 5l eadciils y sladigad jo il

95Lo,lo (LS 50 0095 (65 50 pawliy g yhawd (459 yid polie Ol putd by 435 —F Joua

P-value F MS) claye :Sile SS) clujeggome  OF) olilaz s i wlie
“fe ) YE/YYT OF/YY Ve AIFA \ e
</-YY Y/aA \'YY U
VVV/FY \YE Js
Ve o 5 ls e *F
Solds oo, V/AY Jade L 59,50 maie uiored sladiges ;o olie Ol oo, (1wl 4 wslie
ol s ooy /TP L o ud ate e b g)lo gine ebes b pely jmaie (liae a8 ol lis saiacils
(Y USs) axlllas 5 50 paic duw o 0 |y Jlae op s as o VXY

Sl lis s aie 9o b (gl g wglas g oo

D


https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

1) Gl 9 3l o5 g ot 0 Lol (020 0590 / LS g9 oy j cbilas &y 5l

o
N
H

1

HH

C

9y

faned Ly
P o

93L10 LS 53 035555 50 iy 9 yhud (359 Y polie Lol i ¥ S0

el g Cudte (im0 b g (9505 Guised 0)l0
J9az) a5 sl e aiy; 035365 b shie (Son
(F

Crmge dday 006365 lke b ol e S
03555 lae Ll M Ry gy aS ol ylad
) (Ko e (2 0S5 muanlly 9 0,00 g 4

93loylo Ly Al ) 0095 5 b (ra 9o (Slhdlin 5 30 39290 (o leouls jolie (pu (yguw puy (Sod ] po—F Jgu

solis

CIYVER*
CYEYRR

—e[-YA*

N
P
K

ity Sl & et (cos s b aty; 59, 5 S
(Corcobado et al., 2013) ¢l S
5 009355 Hlade el )l Gl b Sl hagh )
Jocie gie VFe eV 0e e ol aib g coily sl
o (atie e sla gy )3 CBld (5 i 00935
5 =)l Slib (ot aile B S 9r55 Jalse (i c]
AU 8 0738 9y 2 L oLdl i slocgs
15 i el opdle S usb 5 Les wiile gl el
50 (YY) e 5 (s99ge) Cwlaabilad iy 00935
5115 oL 03565 e 59, et 3 (6,05 slagtagy
bl et lk ) 2 oS Aty i G2k
Trona et ) 105 o 3G as,) aSis iy S Cugis
5 s sl ol cnls ol oly 0 5oke 4 @l 2014
ol Jlaie B oo (b xS i ) 095 gladiy, a5 o)l

S oo el Wg) cpl 5ycnl 5l led i i Ol g

o)

oo ) 58 ozl elas o s (siee (Srod™* X

G Ao g Sy

b SL Gos (8l b aS 0l ad i ;0> agh 5o
ol 55 g3lels s 40 009 Hlade yle L Y
FogBlms V0 Goe )3 gilojls S50 aSy iy il oo
Sl G i VO-Ye Bos )3 5 035355 e (n S
Omge slaaio; Sy Gl e |y pelalols ] eogis;
Sl 4 azgi b g Cendls lagye olie olse 5 O QA o
D8 )15 925 (5 e Cugb, S (s Slib (o
2 Sl SB Bes G 4 (agatetay (0S5 0,
OhlSan g gl o wales i Sl3e slge g O
Slga g ol yo as adsls ;L—szs (Lopez et al., 2001)
sy 5l i S adgl sl jo Ol Jlade lail oo
Oetge Soada; 0y Wlgice Jole cnl 5 sl 0] ol
AT (yizmed A4S dgaze |, S YL sleany s
S ges 381 50 Ol Gis «Sid 0)50 Job 40 Cl sa


https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

olyKen g (g0 yo Sl

ol edee e vgad by g el s co s slailag L
R h‘-))ﬁ OL.S )Lb‘d.vL..u ) ‘5” ools éo.?u Le wu‘).%‘
se(Gallardo, 2007) 50,YK il igyy )0 Cpized
&5 Sl gl nj 50 pe—eli 5 39 Hlade Sges
052U 9 Hg—his 600 Ghaghy )0 el 6 i
Jlade asassls lzs (Wilson and Thompson, 2005)
TB 25 00 O 50 Jhd Guizred 9 ()5 5 O39S
g gl g, @bl 5l ity Golo e jsbar 3 s
St gl 8 jada e oS coul al 3 2wl 5l (S
0).».»4 9 QBMGA ).........u ol.:f 6;«.....45.& w.[Lvﬁ U—l éud.v J.u.vl.u
(5” ..)‘940 J.o._.....»..u aS el ).M_...usd UYM 65L> 09,9
L oSS, ae glasladl g S 5l oz
9 laiy) i Sl (20)L (nl (Jg 09d 0 o0
S50 Iy sl (98 mge diu; 035555 IS seb &
G L olde olae L gl iy lge d ikl 68
ol ol rowla iy ) 5,k 5l el 0, P Mol
Omige 4l 209555 9 S50 gl G Sde (S
JES Glop—asils 42 (g5 o0 (29 2 ) g3lels c2 0
b pg—az cpl jo 0l Layy ol (0 pls 500,95 0
zb o515 wilesges oyl zi(Yang et al., 2010) . ,\Sen
S ol )8 ge Al 0 6l
yolie uli8l b as ol jasc i 3o ol gl o
yare Gl L g (Rl Gmge ada) lade jaud g ()9 50
L olis cal o35 05 Iy S (ago 4 el
).,.;L; Cod wdlgl oo g3lels G ye Aty )8 (g dlge
SS9, Jelgs ol @dly jo a5 oSl gouaxie Jolse
g oo ot ol g i 550 55 g3l l0 oL
S 0 05290 yolic do )0 (S Cdl w0nd) yuf g 00
J..a_é “;Jd)l) )L\.M ‘Q:A}')h) &9.! ‘CA})Q wy CL’ délaie
i Axogs 2 WlgS o0 (6 el Hobas 59k s S
o8 gy o (Burylo etal., 2011) aab e aio,

oy

o et b (B 5hal Gl mge ate; 035855 oS
S Cugh) des aloz I (6,500 sle el gl g
D dalsS 035365 sl )O s el s958 b Sl
3 Omge dtey 035555 e ol Sl ey )
5 b Sz e 9 I o it hlo 3-8 e
5 B e slagiagn o o)l it e )8
el 14355 53l s il 00 s (VYAY) S
polie 5 )by daliw 0l adsl uiw )3 a5 Sy )98
3l i S oldlpe Ol dan o Co 0 ol g cl
Sl ebdlpe cqzols cdilhe iogh ol @l b as
2 e 3l a8 A augly elas Jlelse 3ol
gy 5> Fages WU o)l Aty ) 0356 lade
095553 ke ST g, i s J Al 5 S
ol Soges dugly (il au 000 s 1) ge 4ty
b i 5 S gl ey e el a5
Sllad 5 S Cagh) alS g 05—d o0 S (Sigdon
a5 jsboles 33,5 o0 S 0395 s) Shals Sl Sojelo
89 (o S A4S Sl 00l (6 S Azl dinie Sladllae o
G095 Gli Az 5o Dolds azes o e Cg
o5 w9 (Maren et al., 2015) el oo il o
SL e 5 (Sl sanl B o)l az 0 e
.(Seibert et al., 2007) sas - 1,3 56 cos |,
039355 Hlade s o glarl 8l Ul gilas
S ol Jy oSl 3 35 e S i 50
Slaie sy g Hla Gl L ogs s se egSiae
03555 Lizead 13,5 Wy Gl 53 (mage Ay 03555
0525 (5o Sme (Siar dl ply Hlad g (pge ads
2 3l aar e g3 ol 51 Sy e 0 i g ol
Ol Bl b aS ca lei oo 0590 ol Ho 0,0 K8 dasis
L g Ogub g0 yiudion b g5 S0 il sl &y U Hlad
o3gazs (pl ;o (So5edem Codled oo o slail gl o3l
S9d se ady ) 035555 (59, Cute Il el aF ol iy
Jade a5 0,5 Lo (Barth,1980) ., 4,k cpl SLSI 5o
25 50 A (53955 4S9y iSie (bl il 6, olic


https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

1) Gl 9 3l o5 g ot 0 Lol (020 0590 / LS g9 oy j cbilas &y 5l

ady ol el )15 aeb bl . et e STila
0o V0 ool olKasls (JSis slamdl g o llKis

5 S5 Jalse (B b (a2 AVAP LB gt
O3 Gmige slaa—iu; 039555 S5 sla S
i bl (ol ) —sley Sl 15350 anlllas) oSS

Joloe 5l AYAY o 6 9w o (olilisn of (Sgoge
95 % S oS J—iliy o (ST 0o
Astragalus 4 Astragalus parrowianus sasqs
bl SliwmsS #5110 155 550 (sanlllas) JOSSYPINUS
é)L\A c\lz.o) @L....Jo M)M 4.4)._‘...,.) ‘(QL_MLA;
YAY-YYY (VPP ) b

&5 s‘;AL.\.J 3 ‘QL..A; ‘t s‘;JL.‘o g‘ajl..) «©d ‘).5 ‘_sd_.e,o
2 Py, Sl—og—ad S p ) TR
Quercus infectoria ) sjle ls bgl o5 Slas i

(Ol ) LSS 5 el 655 0 (o STy lo S
A=Y oll
Barth, R. C. 1980. Influence of pinyon pine trees
on soil chemical and physical properties. Soil
Science Society of America Journal, 44(1),
112-114.

Benot, M. L., Bittebiere, A. K., Ernoult, A,
Clement, B., Mony, C. 2013. Fine-scale spatial
patterns in grassland communities depend on
species clonal dispersal ability and
interactions with neighbours. Journal of
Ecology, 101: 626-636.

Burylo, M., Hudek. C., Rey, F. 2011. Soil
reinforcement by the roots of six dominant
species on eroded mountainous marly slopes
(Southern Alps, France). Catena, 84(1-2): 70-
78.

Chenlemuge, T. D., Hertel., C., Dulamsuren, M.,
Khishigjargal., Leuschner, C., Hauck, M.
2013. Extremely low fine root biomass in
Larixsibirica forests at the southern drought
limit of the boreal forest. Flora-Morphology

oy

az—sb Lo (Imada et al., 2013) l,Sea 4 lolols
clale Ladhie SG o iSO an hiled Grge sloa—ia,
Omge Sled—iy) degeze (a3l adls 03905 YL
oSlgo olisS oy J—ad o U s ojlal )l )0 4y wiles o
Glrd_iy; dsgh Slalidl g ans b0 (it sdke
Slge 28l jo Ly L )0 gl semnilSe Yoz (y g0
3 Omse Slaiy; 03555 Grigred el i olie
S Ger 9 Aed o9 oyiwd 50 b Jled la S
Yuan and Chen, ) ool o ialS gz 95 o jgbas
Wurzburger and Wright, ) |, 5 ,5 4,9 (2010
S SpJ—ol 4 e sloais) ozl 2015
G e Sl | o |y ailfuis e olge Cadgaze
Oy ol 929 45T Wit ) d S (pl A g WSS )
ci ubbdasin Ol s Gl LS e dgame |, C
r—obie ladeiizes 5 oy Bl ns Jelse 5 55ke)ls
Gblie 1o 1) gileylo im0 4 iy 00955 Jlake Sl
O30 ol (SasSTy 0 aS wes o 8,50 Cov alises
S 5| i (AT ablgrilonly oo (ljwar 23U
Ny go ARz Glrosss Cumds aaz g bgile)ls Gl
Sz 50 bl (g Slbes )0 ohg 4 Lol 5 cbli> o

sl A5 36 S,

&L

AV . J e slopd ep (bl el wp gy e wloel
SloaisS 555 crans sl 650 0 bl sla g,y aslia
1§90 (gR) b o Sy sloSix 3 os
Sladon ddgh- sole doliliad ((ail asly sl S
AYANYA (D) YE ) pgro 5 S

e gy ATAA T bio oo oS oLb ol o sosls
2 Sy 15558 Jalse L ol LS| 5 o050
Gl S 69,50 dslllas) byl slazl s slo JSix
BY=:0) ) olpl UKz aloes o(Jds Joad) diilais
£Y

TELT RN JUPSCRCUNE W S JONRER) 7S B RPNE
JX> ;o (Quercus libani oliv.) il byl


https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

olyKen g (g0 yo Sl

Quercus ilex L. Forest. Plant and Soil, 230:
125-134.

Maren, I. E., Karkia, S., Prajapati, C., Yadav, R.
K., Shrestha, B. 2015. Facing north or south:
Does slope aspect impact forest stand
characteristics and soil properties ina semiarid
trans-Himalayan valley? Journal of Arid
Environments, 121: 112-123.

Martinez-Vilalta, J., Poyatos, R., Aguade, D.,
Retana, J., Mencuccini, M. 2014. A new look
at water transport regulation in plants. New
Phytologist, 204(1): 105-115.

Matthew, A. N., JonesmR.H., Golladay, S.W.
2005. Correlations between soil nutrient
availability and fine-root biomass at two
spatial scales in forested wetlands with
contrasting hydrological regimes. Canadian
Journal of Forest Research, 35 (12): 1-20.

Seibert, J., Stendahl, J., Srensen, R. 2007.
Topographical influences on soil properties in
boreal forests. Geoderma, 141(1-2): 139-148.

Sharifpour. Y., Habashi, H., Aliarab,A. 2018.
Seasonal variations of absolute and specific
acid phosphatase activities on rhizosphere
competition in pure and mixed planting of
chestnut-leaved oak and persian maple.
Journal of Soil Biology, 6 (1): 65-75.

Trona, S., Dani, A., Laio, F., Preti, F., Ridolfi,L.
2014. Mean root depth estimation at landslide
slopes. Ecological engineering, 69: 118-125.

Waling, 1., Vark, V., Houba, J.G., Van der Lee,
J.J. 1989. Soil and plant analysis, a series of
syllabi, part 7: Plant analysis procedures.
Wageningen Agricultural University,
Wageningen, Netherlands.

Wilson, T. B., Thompson, T. L. 2005. Soil
nutrient distributions of mesquite-dominated
desert grasslands: changes in time and space.
Geoderma, 126 (3-4), 301-315.

Wurzburger, N., Wright, S. J.2015. Fine-root
responses to fertilization reveal multiple
nutrient limitation in a lowland tropical forest.
Ecology, 96 (8): 21-37.

Xiang, W., Wu, W., Tong, T., Deng, X., Tian, D.,
Zhang, L., Peng, C. 2013. Differences in fine
root traits between early and late-successional
tree species in a Chinese subtropical forest.
Forestry, 86(3), 343-351.

Of

Distribution Functional Ecology of Plants, 208
(8-9): 488-496.

Corcobado, T., Cubera, E., Moreno, G. 2013.
Quercus ilex forests are influenced by annual
variations in water table, soil water deficit and
fine root loss caused by Phytophthora
cinnamomi.  Agricultural and  forest
meteorology, 169: 92-99.

Gallardo, A. 2003. Effect of tree canopy on the
spatial distribution of soil nutrients in a
Mediterranean Dehesa. Pedobiologia, 47(2),
117-125.

Genet, A., Grabarnik, P., Sekretenko, O., Pothier,
D. 2014. Incorporating the mechanisms
underlying inter-tree competition into a
random point process model to improve spatial
tree pattern analysis in forestry. Ecological
Modelling, 288: 143-154.

Imada, S., Taniguchi, T., Acharya, K., Yamanaka,
N. 2013. Vertical distribution of fine roots of
Tamarix ramosissima in an arid region of
southern  Nevada. Journal of  Arid
Environments, 92: 46-52.

Kochsiek, A., Tan, S., Russo, S.E. 2013. Fine root
dynamics in relation to nutrients in
oligotrophic Bornean rain forest soils. Plant
Ecology, 214 (6): 869-882.

Konopka, B., Pajtik. J., Malova, M. 2013. Fine
root standing stock and production in young
beech and spruce stands. Forestry Journal, 59
(3): 163-171.

Kooch, Y. Tarighat, F.S., Hosseini, S.M. 2017.
Tree species effects on soil chemical,
biochemical and biological features in mixed
Caspian lowland forests. Trees, 31(3): 863-
872.

Lambers. H., John, A.R., Shaver, G.R,
Shaver,G.G., Smith, S.E. 2008. Plant nutrient-
acquisition strategies change with soil age.
Trends in Ecology and Evolution, 23 (2): 95-
103.

Lima, T. S., Miranda, 1.S., Vasconcelos, S.S.
2010. Effects of water and nutrient availability
on fine root growth in eastern Amazonian
Forest regrowth, Brazil. New Phytologist,
187(3): 622-630.

Lopez, B., Sabate., S., Gracia, C.A.2001. Annual
and seasonal changes in fine root biomass of a


https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

1) Gl 9 3l o5 g ot 0 Lol (020 0590 / LS g9 oy j cbilas &y 5l

Yuan, Z.Y., Chen, H.Y. 2010. Fine root hiomass,
production, turnover rates, and nutrient
contents in boreal forest ecosystems in relation
to species, climate, fertility, and stand age:
literature review and meta-analyses. Critical
Reviews in Plant Sciences, 29(4): 204-221.

IAYA)

Yang, L., Wu, S., Zhang, L., 2010. Fine root
biomass dynamics and carbon storage along a
successional gradient in Changbai Mountains,
China. Forestry, 83(4), 379-387.


https://pec.gonbad.ac.ir/article-1-854-en.html

[ Downloaded from pec.gonbad.ac.ir on 2025-12-11 ]

olyKen g (g0 yo Sl

Investigating the Relationship between Topographic Factors and Characteristics of Gall
Oak (Quercus infectoria Oliv) with Fine Root Biomass and Nutrient Content (Case Study:
Shineh, Lorestan)

Sajad Moradi !, Kambiz Abrari Vajari?", Babak Pilehvar?

1 MSc Graduate in Forestry, Faculty of Agriculture and Natural Resources, Lorestan University, Khorramabad
2Associate Prof., Forestry Department, Faculty of Agriculture and Natural Resources, Lorestan University,
Khorramabad
3 Prof., Forestry Department, Faculty of Agriculture and Natural Resources, Lorestan University, Khorramabad

Received: 2022/04/29; Accepted: 2022/10/18
Abstract

This research aims to investigate the impact of topographic factors and tree characteristics on fine root
biomass and nutrient content of gall oak (Quercus infectoria Oliv.) in the Shineh region of Lorestan
province, Iran. Using a random and regular sampling method, the diameter at breast height, crown diameter,
height/DBH ratio, and NPK concentration of trees were measured on a 100x100 meter statistical network
at two altitude classes. Fine root biomass was also measured in three directions: depth of 0-30 cm, slope of
15-60%, and altitude of 1300-1500 meters above sea level. The results revealed that the depth and direction
of roots significantly affected their biomass, with the greatest biomass at a depth of 15-30 cm and in the east
direction. Above sea level did not have a significant effect on root biomass, while a slope of 46-60% showed
the highest biomass. Moreover, tree characteristics such as crown diameter, height coefficient, and NPK
content had a significant effect on root biomass, while DBH and tree height did not. Nitrogen had the highest
positive correlation with the amount of fine root biomass, while potassium had the least negative correlation.
Understanding the characteristics of trees according to the state of forest stands can be effective in their
protection and restoration, particularly in treatment operations.
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