[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

VWAV Ol /(1) WJJ«—?UW/WJ'P Ju/ﬁ@u,émw Osd 5 psbe

‘_g)‘ﬂ.:‘)"go.:j}'ﬁ&)f& °.}T."::’41’Ji:‘?(5)|'>ﬁ°}€‘. Sl WSS

Voo, TN ., Yoo N, .
sl il 5 Al ed ) asgane ¢ Ol gome )l ¢ Olkadlal Ao

(AVIVIYY 5y o0l s AR oY isl s )

0 LS~

Ol el g O e c_L—»ﬁ oS s d’L_.Zﬁ,QJé'dLAJg;?JW Q\ﬂuk Cjﬁ}éﬂ.ﬁﬁe,@ Sl g Gt ol
slrams 2 Olge 4 oo 20 V00 5l iy S )3 (g7 90 b Ol (s V sl 5 Ogialy 6 YA 5OV gla f sl 3505 5 o0
03,15 Sleds o)y sl 61 Vo JKS (slo s & g0d lakad b K latomm Bolal 55055l i) 5 Ldd SS] Gukow sl
SFasdm e VY (o e L A SO e 53 S S eslinad So91sly Sleds wor Sy Sl G ged Dlakad 3l gos g a
QL}MJIMJéJﬂ;I}jI Loy ¥IY & Ol s J;_J..;Jdaiou.q&):d;l: olis @Lﬁuﬁ& Q,yw)a.\..oéjlaﬁJLJ
0345 S 55 >4 dl:'-‘!'.«ej;«:bﬁ}o Ol Hldie Ry 4SS 3yl WT GJJI"U MJ)f//\QQYL.J‘y; CJJ;‘-J&.&QJ
d#yﬁ}‘&e:ﬁﬁaﬁ :)“9 QJL‘.& Q‘,:A:; :)“9 “-"':'."‘"I e.;\.;LoL;;L' QL}):)| Aoy \Y‘/? Q&a\:ﬁjyow}y
O3 e Cgr 535 and comilin (6513 o g0 gy Sl Lo g Ao s V0/0 Jslas el (5415 po g oo &g Jols
u\.:.'.'.>| J.!G 6\AQJL...> &}3})‘ Q‘}S@‘}:&Hﬁb’:)}?ﬁjd‘@ Q)Lb gQLSJlSd:a): QJLG aﬁgﬂ :La-a_‘ ‘J}"J;}“Jf)‘ oalaw!

2591 Joo 4 58 o 5550505 5 035 4

ShhHdzle B 5 o @Lﬂ oS L ‘6)}T:|j w0355 (ledes (5,15 po g L (G AIS (slas}lyg

Sla S 53 S0y Sldes 5l eyl (Yo 514 dodie
S i i et 8 e 025 G bt s B T S el S e s S e e s

Abies sachalinendis Jibs Laas 8 5 5 ed ol ol oS ) ¢ : e (5] € .

W SR gD D PSS S G S ot pSet) sl (e 02 S 5
WJJSGQS;)}_;V_A@CQU);)J&S&QL?-.\.:J;J PR .).)°~)U.L‘ujk-,'°-’jsj((v->"jj o
ol el Sl el Gl el S G 10) s 8 e e (Ol 2B L bearls 00 S

(b bl 5 (55)5LES psle Kl b e 0asCiils (Sls K iyl b8 ol gamtils 5 ant gl (s Lokl i 5 4
sol

Ol oKl and 2l 0Ll (Sl K Ll Y

milotfalian@umz.ac.ir © s xS s (DI J ghns 1 ¥

\¥al


mailto:mlotfalian@umz.ac.ir
https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

\FAY au,.ajl(_m)‘...u}kvwlrmy,; Ju/ﬁ@w,dj,}us Osd 5 pgbe

13 o e s B3 4 oS 35,008 adlate s (V) (6 S5
S s Sl S 5l s ONVF aS sl 318 s
Y Laes, S i 5 Ladlg O o o Copsm 40 (550005
o Do 4 dops VY dadls DU o s 4 Ao
O 35 Sy o TIY s ladl 5 s Lo a5 0
el 035 s L2 5 adlg

33 4S @)\) aibie gla K 53 glaslllas b (V) stam!
SIEVIY aS cil s s el |l aly ey o O
53 sy ol (613 0 0 5 s 035 (5l Ol
Wl 03 5y Ol )3 s 3l e e L ) WV e
Sl e Jolse 53 g s 5 badlg 510/ (o oa
Jeemte Loy, S bt 5 laes 8 e &S gl L dilols
Ladlg plin) 4 axm sl e e 5070 o 5 o cilons
S oS A N e Jeie 85 Sleds 350 e 03535
SR s oS A Ol Aoy &S sk s e
05,5 3l Spstie Jgis 5 g 05,8 pmr ol OF U3 Loos S
Lzes Jb oy S 5l Seslie Jaes S 5 Js

Sledos doys 5 Oljn bl G ol ol 51 o
T 5 Sy (s pdad il ol 3 (50l e
s cbio s Shas sl b, €l 5 0T e NTo
St 2 S e Al e [ 4 Sleds el
sl Jals 5o S5 e bl Sy
s 2 e el sl S (63 50 5| Bl
L iy OV s 5 Oloshin g5, Sl & Sl L8

A2l e adalys (2l aate (das jhalS

L fs, ol

adllas 3,90 bl Slasie

JLsSa Yooooo caxis b 05l B 5 G mlis oS,
Sl Ko sl b e S50 5SS VT 3
el 48 81,5 (ol Ol el s 3 5 035 5 5ES
S S JLSa s 3y pe Lo S v a0 0S5 e K

(1)) 555 00 o gumen Ol 33

Tl alS 5 Comarr 0553l 5o Gl e ez s L
ol Blas b Jsol 5 ede (6513 50,0 (b s K
2l clil g ,0 Ol 4 il edile L e o 4 a3l
15 e g (YY) 35 Blod (50l e g sladls o ke
W5 P 5 S mbo sl (335 cose [R5
S0 Ol S bl b sl o ke bzl bl 5 (K
A S b sk Sl 5 o 09,0 S e AS
ol OF ks S pammn b g 3l (15 0,0 10 5 sy o
e 4 b gl e, S pl WL(VF5A) Al Ol e
Sl oS o bl (6,05 oy ¢l 4 5
Cils Al K Sy goslsls ey Slis Ko
03 e il o L s ey ed 5 O Sl o Js
(N 500) s gl Sl Sl (6, K0y

Sl opas 3 4B o $la sy b
3 0dile SL Ol 5 sbls s Sl o 53 S0
sl O 534S 3l Olis OIS Ol JSalw ST
Slasls 5 (oS ST epd 4 ki glse i )3 555
03,5 4 bl SaSls Soso 4 Sl it Sz
A 3l g e 058 o Sl S 5 e
e Y os Ol s as s odel 315 L;Lav:'-)' Colos O
Sl s JS 5300 Kon sla s 31 i a5 ol
lmo i 5l iy Sz s bty o3 edile 3l o35 4 o35
o313 OLES (pdion sl Slidos s (1Y) Lol sy olad
Slaes S 51 So a m (pieo S0 Sleds S o
S S Sleds Sl iy J 5 b Je s
Jb s s S ol e s SES
ol Ol (208 gy 05,8 pl &S Jbm 53 kS 355
(10 39) 55 ot e 3503 511

4S 35 odalioe 355 aallas 13 (¥) UL 5 s
4 Al il LK 0t 0 s A e
ol 03,8 35 ol 0355 53 0le 3L Ol 3 I I i

Y&y


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

GJ}TQUJaéjﬁﬁﬁ&a”iqﬁd)‘éﬁaﬁ Sl o

L or Yo Jeb o SLSa Yo fd Cony b 0l (g e

o= 55 5 Ja YETNS BYSTNY 5 oe y 35O YA
L SLs sl Wl ol a3 8 515 oo wilbis g, ol
Sy bl a SlaelKa) SLT L ASL e s (5 20354
T e 3 osb e w3l lls adlaie &S s e OLLS s
O S a8 el e o AVe Ul S6,L Ol see 3L
anked ol b o 2o s VAP OF JBlu> 5 2o Ls YYA
OF 31 6ol e g J=b mlae 5 5L MO DIl (5 V
YA S s sl b Ol K ol S OY/0
Lo gl Sl Pl il o CanSa 20 YAV LS 55 (65 9 50
hve sSla= s%ve Blis i ghls 5 =0 ) 00e-1VOY

(\Y’j\“) ..Lllak;a f}ﬁﬁ).\s u':’f’ 5}:—4‘-’@-«4‘

S XD
Do iS5 5 0355 3l Dlades Ul (- Sesll (o
S5 gle pls i il Ly Sl olial (515 240 50
Vooo gl Slalad w355 i 53 (F) 38 3 eslinad 5,00
L sl dl 281 (sl 5 sl o WIAY plad b n o
Cdi s e s s a3 § b s e Yoox V0o |l
A el el anlad S e e Yoo e s YR (gl
Slalad I (5515l el 3l Slodos Ul o) 2 g (V)
s L ladas ol ST s el a e e Voo & 50
Sy e Voox V00 Lol b S Law 5 hef5 (g ls el

.J.\anl.:djajubé&cfﬂ\mwJAJJ‘\;;::_?):)CJJf

S D e 3 L
S e SlEI B Il 1 Gbbe cnl 51l bl sl
(Srb o a2 f S s Loy Sl) 2 (20 L
PR S SO g I W NN Wy 3 N
L) Jig Jlazst sliws cod (05l 86 &S 25 g
alows 438y o 51 sl Ol e (500 ankad 2 s Jlg sl
wtlid )Y 5,0 b ladly tsle 55 edes el Ol 3.2

Yo

e Y0e 5l i s s cnSo e YOO BY00 S 2o V00
Sl 5l s s sy ol 03055 S S
Go oS e V00 Sl eSSl 53 (g L sl S
et 3 0 S aad B GbLe () 4SO Uyl s
350 Gloile Bl 0355 oy g 0T 3 4 iz e (5 SIS
sl asol £92 S s Cj)a.o Sl 5 il dal
Sl e ol il s T Gble ol 53
e V00 5l i JLSa 3 (9o se oS bl canllles as e
Wk Juosl dile) s eols ool ol dizils CaSo
(O e V Jorsy 5 O geils 5 YA 5
sllrer d b e JLSa WPV s L 02l (6
YO LYW Ll e s 3,50 e boor s
ol a8 S 15 e St el o3 3 5 Jled Y
ot B 15 o3 S e L el JolsSs S ol L
Sledbl il oo e SG b g Gas b g0 S O
S das o O datr K 5 o S d lidlsa ol
Al sk e et Bk e Jdiee (Bl adae
YAO 0T jSlu a8 ol 2o Lo Ao Sl S50 Ol
ol et 3 e Lo YAD OT Jilas 5 50l Joab 5 e e
a3 Y sl e 3 Loy Bl bwgte sy b e Sl
a3 PV ol sls e p3 Las ST Lagie 55l S sl
S FAIY Ozl (6w VY amdad Cmlis .3l o 3 S ol
S il e S FOIY O (5l e g0 B cmls
S 5o (250 5 abol VOV LS o sliaS by 5 pee = 2
5 e V0omAYe Ly el 1 gLl A3l o nSKe 0 YAO
D g el o2 Yo Sl SN0 Blu sl
anbad Colie AL erﬁg_c)afa)fw\ (P35S ok
Yo Ol (615 ,m0 g0 Job mlae 5 SUSa OV O 2l 5 (5 e YA
WAY LS s sldas U g e = 31 K (ol 1Sa
Sl b e, YYP LS 53 (655 50 5 aheol
hve Sla= s%V0 Bl slyls 5 e Foo=aYo Lo e

Al (POl 5 (S S et ol


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

\FAY au,.ajl(_m)‘...u}kvwlrmy,; Ju/ﬁ@w,dj,}us Osd 5 pgbe

(o el 2 5 o
Pl sy Sizin s s ) Sy W b Sy s =7
(o oo o5 i
S Bl e b b ) Sy BB GAsCl oS - Y
(et 3 Al ol 255 2 it o
el s (b ) K0 BB S 28 -A
(et 31 Sl 255 oo

Rati0 ) s 3550 505 31l S35 s st
5 S lresls gl sy ol A eslin il (Estimation
o 3050 o oo G s p e b S eetl i &S oK
b S o s Sl Gl 255 eolizd (s )3
X Ol 3 aS s eslizad (goll sy cpl 5l s s ol
aalad a3 ped S X oy ] gl Vi dlae gl 51 S
S N 5 4 ged dalad a3 0l el & g0d 31 Y e o

(A G SVslee) ol & o5 oladas

ay.
pi:é_x: [\]
g/_é y2_( :IF [Y]
- n-1
2 2_(O Xi)2
g2 A
n-1
o, Axay
o <2 [
n-1
€ . p%sk - 2ps,, U
R = [ ey I Ty [¢]
x“ & n ¢
%SP:% [#]
|
SPixE=+t [V]
+tEPRP= [A]
@L:.

b\‘&))&#j@bﬁj‘ﬂ&bw
sde YAYA S 3loalsls am ek 3,1y Sledos o D

5 0ds ol 3dee Fo Jlu Ll 5l sue YVOP slias i yod

.mww&)gc@)n@jwpwﬁu

Sldo )
d ke g 53 pmeblite Jlad gy 5T 51 sad anlad a5
o Obs 5 ladle plad e 5 03503 S > 4 g0 ol
i end gl bl Glap b 53 oY Sledlbl 5 dalie 35
ol L 0L w35 5 ls Sleds (o) SR 3
JLg oslsly sl Sleds io 53 5 e Sl V5l iy
V3l S e L Las S alsam $ 515 hide ladl 5 L
VOl S i g by e ot 5l a8 Ll e il
AL ) e Y5l S s e o Sl i fli ) s e Sl
Sl oty S I 1 e Wl i plil 5 e Bl V5 S
(2o (sl e kile Bl 3 5 Cond s (Sado Mo )
R 5 Sy e U ol (IS s S
3 S e Sl el iyl lan 5 ot s 03l g
Ltz 6,80 B Sl 5 o] Cle ) sl
Ay s olads eesls 08 S skl ke 4 5 &
Sl s a8 el gl o) oled US Jle Ol se
Lol ol ol 5 T n 355 & 030805 5 0355 sl st
ksl st s 3Ll g el e el 63 5
S w03 g1 olizil 3 adad 4y b el S ol A
3 sty By g sid eslinal oY i 51 sl sl o
Cul Sledos odgled U 5l AL ol Ul 5 5 o S
J=B aupa oldde 5 e o Zu pds 5 el L &S
1latss S a3 b ar Sl ol (5 Sy
omabial 0Ll g ) (6, Kis b e il =)
(oo 1l 3l aslinal oo vl whad oi b
&l ol Cgr) i Ll s o il Y
(025 (515 bt oo 4y b ks 25
Sp Y
sy alh =Y
Pl lial Sz s e ) 6Ky BB (S5 -0

a2


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

GJ}TQUJaéjﬁﬁﬁ&a”iqﬁd)‘éﬁaﬁ Sl o

%y <P< % va/A
B 55 ol g3 e SIS il sl 3 s 2 b
5 s Ao s \CA/\G&‘)‘JAQ(QL&'-)JCEB) VS Ol s
Qo3 YIY Sl b (et ls 5 (g comel Liss) Y57 S

S8 o g Loy
)-\ﬁ@jhuL;j);;uuu;bou;fwﬁa\@u
sbazel 30> L s Yy Oy 4 Ol 5 L}i‘)‘?;ﬁt)";‘“l"}"
Guslaly s YA U E 180 dlwsl 4 am 30 V8
e 3 OLS Ladlg SV sl 3 8 ol slys gl
oLl 35 G s (F) o () U8 0 Jsis) ilas,
WTO\J}’-)JCE:‘JC,_LOA_:é)}TJUj‘ doy s SVY &S s S
s s o5 Gl 005 0k & A e B 4 ey
oSGl Jolse 5 Clss by dlg 0dd e Sleds
oo 5 (7)) @ Sis G 3y e 3 K 2t
e Al sl G s Ol s ahab oy S e s S
35 552 gm Guslaly i s aS ol IS (V) peaas
n A Sy Glly 5 R SST g 4 alab (gla i
s s, S el S Se o 6 ol
L gsdsn ol 4 A5 5l Jlg 03 5 0 bt 0 508

Sl illas sl s s sdel Causas o
Cmsas IYTP 035w okt 51y Sl Lo e (i
S eals slacand 015e 190 Jlezl 40 Kos sls w4 el
%yaly 5% AN e 53 e bS5 alad al e 5l e 035
Ol s (VA) OLLSan 5 05 S (Y JS oY Jsds) 55
Sl e P03 ekl Gless 5 e e najly Sl
Sz Slol b e sl K 55 e Sl 00 s Bla
/AN I S VR GO /PN W W P N VR
@Lﬁ.:ﬁ)l_&a)z O a2 VY e s o s
S0 Sl 4 haegie sk 4 Sl 0L G )

W)‘C,J-JJYYWuﬂ‘)bﬁ“))\ijC&JJYYM

Yev

%90 Jlazst a5 Al s 51 5 s gas 5l 3de YY sl
3 o 9355 S U3 ol i a3 )ls Slacgl Ol
O Jsdm) ol en gy 5 Slie 53 kS 5w s e
b an Ol his 5 el Sles s nlole () IS
Cp e 45 A 5y ol (sT8l3 3 o3 VY 4 e e
ppde swes S by Ol Hldze

hyls <P< % ¥IA
4 g0 de OV @wj\«s;\; OLid 38 ey Sledo w2
iy 5 e ol 300 B 5 Il sae YA SIS ) 2 3550
o 31 ey 0355 S @ 0305 (el Ol 140 Jlaz>
ol (Y JSs Y Jpdr) sl oy 3 Slde 53 o cabad
Lo,3 WIF a4 B gia s5b w0 Ol s bS5 adad Sles 3
A 5,05 el o dile _BL Ol

WA <P<%a/y

NIC g o 9 Kamns oo 5l Sladko
sde Y4Fo S 3l ualal an el 35l lads oo )3
Sade OF 5 et s0e AP Wl el 5l 3ae YAA 5o o 5o
035 ol 0150 980 Jlasss| w5 il oy 51 Lads o
Vs g 5 Sy ado o 3l ey uslls i
Vs g, 5 Sy Sles 51w cpl ol (7 IS

4_<J_.isjijwfdjﬂab)'\u):\‘//\4_..@):.4))_194;.

Y d).b—) Sl 039 ) )\.LE.A 35 (L;)bj'.”j'éf &;JL:LQ.“ (qu‘)

.Jﬁduwé}ﬁ@kﬁf&T)‘m&%
4 g0 3de OFA C}w)‘\ 0355 45 o3ls Sleds w3
3o FAe (IS (Gl s 5 ai el Dladad 3 ) 550
Jlaam! a5 dledss ol Lo g3 5l 30e AA i el 5l
i o 3l s s le L 0355 4y 03,5 lacnd Ol 90
O Uy O N P PTG e T3~ 38 Sz s
T 5 Sz Slbhes 31w ol (P S Y Jsu)
0 le L 0kt s 51 oy VYO @ L sze 5 5b 0 YT >

LS :)\j V’.‘.""’T


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html

\FAY DMJ‘/(JDV.&.Z}J.@?UM/VA:)'U: Ju/,,,k@u,dj,jus Osd 5 pgbe

bL:>'J.s &_&ﬁ}é}bﬁj‘ﬂd)}Tﬂerﬁ :)“9 Slede d}b

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

& gos dnbad o jlas sl olud WI VJL» @ ol ankad o las sldss olud w/ (,JLN
\ ¥q s v vy VY . VY
Y V50 'O V0o ry YY v V4
v Yo 5 Y vf Yo \ Yq
¥ A 5 qy 0 ¥ \ \
o fv . fv v 0 \ ¥
s I3 Ay $o v \% I A
v \OF . VO YA YY s V&
A o . 0o vq Vo 0 o
q Y . Y fo V5 v VY
Vo Y\Y q Yoy ¥ \ . \

£ ss YAYA qy YVOF
97/3 9717
100 9177 I/ E— 9075
L. H
80 ~
e sy |
60 |
g A ad; w5l
‘_3 40 —H 7
+) 3 & BB )
20 4 © © wn L _ .
o0 3 B S~ >S5 O Sy BB < B
0 —
Jw o J&=

;,L:sﬁg}i.\;}chsu,fjuﬂd)}i;ug,m;,bouw.\p

QL‘L&J.sJiJ??}#bJA}‘ma:ﬁQeu\.ﬁ:)bQuM} d}b

@ ges anbed o jlad Sldad el WI (,JLN @ el anded o jlad slusS odud WT V’}L”

\ v \ Y v Y¥ 0 \4
Y ¥\ Y ¥4 A Y A s
" W . W q YY Vo VY
\ W Y \0 Vo " . W
0 Y A Y¥ ' W v Vo
¢ o o4 £ FVA

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

d;ﬂ"jﬁ°°.95,-3;;'-1}§&5°_9:~34-3J-<4’.6)‘°ﬁ°;€i Sledp s

ASIF
VI

‘5“9‘)5

]

YY/O
Y&

(ds)0)

pllo 0usd el (55 Rey BB (5 Siy Wyt

QLZ&):J.i.\:J}é.;Abf)"w;e:jkge.\..ﬁ.\)‘jﬁ)hw."‘)s&

e

QYTU‘P; G"f;"&"a" a\;-}oj‘ﬂd‘,‘giab-tfoﬁ 3yl Sl ¥ J g

& gal ankad o ylad sl ol WT VJL'" @ g0l dndad o jled sl oy s i (,_!LM
\ Y4 4 Y \% VOV o \OF
\ 150 \0 V0o A 0 . be
v Yo 4 Y 4 Y . VY
¥ aA 5 qY Vo Y\ Y 4 Yor
[ fv ° fv AR Y ° Y

g somee Yage VEY YAVA
< a - =
> sz
v = 1 Jem
= <
" <
73 M ES
) ik
- .
3 Je 0O
3 ¥
) . i
it - = & = &
- & P -
S oE S =
plls ) ady sl epKin BB Ky JB e

CJYIU‘,’: C"ﬁ"&;ﬁa‘“’ a\;-}oﬂu..%éjﬂa‘jda.oﬁ 3,0 b L ¥ IS

G5 (P USs & Jad) il o35 A ST e Sl 0Lt ol Sl Aol £ s ando Sl 4 b a4,
ot G330 4 0 3505 Sl gz 355 Gk 3 (1) GAE Sats) Sppo b el 85 0 S pene AL (55105
e S placanl (s adl s ge 3555 VOA 1 LS 0L g gy AL 5 pgeelS Y OAS e

aallas 55 (V) ‘_;.x_‘p-\.;)ﬂgwgﬁjb Ll SL 5 S s 4_l>-/aj\ﬁéjﬂ.>b' Sy el Ul

Y54


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

VWAV Ol /(1) b s Qe oyled / NSIEE Ju/ﬁ@w,dj,;us Osd 5 pgbe

QYTU}?C"PJ&"‘.‘"’ 4.L>}03|w:e.\}3'4.30..\..§ 3l Olbdp ¥ J‘,..\.>

M}M axked DJL)..: NEeY ST g_,.:,.nT VJL.» M}N axked a)\.o,.; NEeY ) L":“"T VJLM'
\ Y \ vY \% YY 0 \4
Y AR Y Y4 A Y A 'Y
Y A% ° \N% q YY Vo 'Y
¥ A% Y \O Vo Bl ° AN
o vY A YY AR VWV \4 Vo

CM OFA AA fAo
\.
AT
2N oa
= 5214
Y
‘——} 5. |
2%
3 Y-/
3 v /0
b oud ol Sty B oS By

OYL.J}? c},&}&.ﬁ:’.ﬁj Al>,a}|mo:j4.3°..\.ﬁ 3,0 Q\AM.?JS..‘(«

3 edsle Ly 63 55 4y 03,5 ol U 45 U3 e Ol e
St 0l e Qi )3 die ol a8 b adad (glne i
Bl S

(1) OLKer 5 o Sl 534Sl ol gy il
5a S 5 e e by s s 4 S
Ao edias b gl 5 el 030 S ate (G150
S S andllas 53 5 el s lile 3L os 5 w03,y Dleds (VL
iy el e el o3 fee 3550 s ST g S (V)
A G 335 A3 BINY Uslae 5 S Sl 635
4S 350 Ao 3 WIF alile 3L o3 5 a0l 5,05 Sledes 5
Wl (6 SES I  Cad (5 B5 o) Aes  S w

o VI s s Sy Slles Sl o e
A 50y el 0l 3L Ol 53 5l Aoy VOO & b sz 5b
e 55 4 S Oy Sl @u.(fpx Jsd)

o5 4 (S15 o e Dldes I g oS 5l 0L (gl Ol

5 JLg 05,8 a bt sly ol Oln ¥ ailaie 3 35
Gl o3 S Sy w31, 05,5 Jt 5 oy YolV I, Jlg 5
e o5 o5 8l Jlg il ag s a4 5500 o)Ll
Sl s U At sl cplibl o (131 58 Sleds
Biee ol o 4 G 0 3b anllls 55 Slods Ol o
o gt) OLil aalllan 3,50 adlaie 53 ()13 00 55 05 W3 @
G 53 aalllan 3 5 ailaie oS J 335 (Al o5
Rl el el Jas 258 5 il LSS et 4 Sl
el a8 Ol S Tl
gLl Gl b Sleds (ol l o)l (1) ot o Ll
o b 55 01 s a3 8 sdalie 50 S5l Gudows 53 Jlg
Jeeot iy illandl s 4 Jlgi 05,8 S0l OF 5 Ay o
oLl (¥) OLLSen 5 o 35ls Sl 4 o (5 20
4 Ol s wlad 155 655 53 eile Bl Ol s hra oS Wles S

(VA) OLLSen 5 0 perSom Lilokss ] aly s d5 35,

¥Vo


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

GJ}TQUJaéjﬁﬁﬁ&a”iqﬁd)‘éﬁaﬁ Sl o

Ll o st 53 dnl (655030 5 0355 4 o3yl Sl
S 5 bl malr Gla )y 1 (S)13 e e SR
Sledis JalS g etz (1)) 2k pladl e
Ol o g Cmpd Sl L el 3 (6505 0 0
5055 Osr SV 5l eslinad 5 425 b paasice o s
5 585 e ol LSS uys Jb 0 xSl sl 5,5
sl ool Gl plil il L i 55 5

(YT 5 YY) 3500 aomacns s cpilse o it (S50 e e

Sl Sl
S ol S e Jle iy b Sligies b ol
Y 5 a8 oo DSl B 5 O mbs 0S50
s Oslre bdew 383 Ul Ol Sl 5l e
5 SR Dslne (S8 eige BT Sl O3l oSS
(s S 13 ey s rids eolige BT
TS Gl 53 S Glnse ple s OLASL S 5 s

.V.il.q.s Lf;h)”ﬁ L.L'o‘ebﬁ QL\.N‘)

Oty 3l o3 V0 (8w YT 255 5 (0 SO
OLast 3 5550 3 Sleds ool j2ig & A 5,05 el 0 lile 3L
Lav o aoyly Slodo jldie np e le 00 31 S s L
(V) Cls e alasly Ul coils 5 OISl

VT ile s, gl o SLs s by slnl (oms U
S S sl ol o U 0I5 o0 SIS am e 4 (S0l e e
WS ol D0l syl a0 e &8 SV ile Gl sl
o ea (V) 205l e 4 S s i 0355 5 505105
s oS bis |y axddS L3S0 gls s OKYI > L
ey Al oDl Ao (S Gl s ol
1613 ey Sl LTl e LS o 3l ol [
Al sl aaies 355 5 Lag 2 55 00 o 5 L 2
ladle 038 53l 5 iSO s I 53 0,0 LS L
355 SaS s o Sl Lo a4 olie gladi S5l 5 g5
(A 58 )

A dedwo b5l aS s e Ol el el o o
Sl p iy S s plad s oK Sl s
Sl e (w03 5) b g 5 ad ples sla i,
SalS s lae a1l e 3l Sl Al 1y (6 j5eS

oalaal 3,40 cLA

“)‘J-é ils ‘J’”C"L CLA o dESNs u.«\..i)‘ Jﬂu)ls U QL:L:J&&- eéjjﬂdjbﬂej@.: Sl W)J..WVOC@J.W-‘ A

5

For- 3l 15 5l sslial L 1S (sl e 41 (5313 0 e VT ndle 3555 sl St sb s bl (s AYAY o (63,58 Y
CJS ‘U‘)é-? e@‘b ‘d”i’“‘lg CL.& oSSl cJu:Z:)‘ JML.&)LS P dLiLﬁ .Pro

CA_:.USe&\buﬁCLA@J&JQ\DLMJ;&MJSMLQQ@Ji&-obj}jd)‘bfoﬁ;")bﬂw)f\Vvaccéﬂiﬁ Y

D e

;}l_lbl-)J 4_;;}4 AJ'.:_.'&A J:.SQ_J}%- W 95 > L;)bj'.mjé’.' C)LA.L& O .\Y’/\° Ql.:;‘ﬂ.q_v <= cdl.:.?jw “ c.<= ‘o c@.:...»&- *
Y=Y (1)0F Ol b mls alzes Ol ek gla S 3 s bl

.d\ﬁju‘_}ﬁa-gbjb.\“w o)LM':QJJ,J.Jf;a-)'ldjbﬂeJ@_goLywd\ﬁjLéajj&.'.g},«.ad\)jzﬂ: 0

A

O oKl Slesl K 55 (ol bl NV o 5 F

Ol oils hlasl K (6 me g YA Lo (55 Y


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1387.12.46.28.7 ]

\FAY au,.ajl(w)‘...u}kvu.:/rm;u; Ju/ﬁcu,dj,}us Osd 5 pgbe

Ol oKl cllisl K (5ol po e NYVe L0 (Sl sl A

Misils iass el Koo se addllas) OF aslis 5 os0sl5 5 gro ESCp i o IYAY o ol5 ek 4
LGl DLl oKl ¢ ans mlis aSSN (ol

Jom 203 (S 5 (5015) [ a3l 55 s MYAY Lzl (6550 5o el b s p DLl 0
AVY=AC0 () OA Ol 5l o LRIy Pe R

o3 S b S s S Sl e 53 (5531305 Cands anlllan NYAD L 53T e 5 S0 p oSl
NP b e 05 5 poke aalila S pat

oo Yo 0Lk B8 5 G mls S5 NTVE Ol Sl [ T s Y

vaominn YO 0Lk B 5 s mls S8 8 NYVE L0 sl Sl [ T s Y

KAl ST s ediledl Ol s 5 soslals Sas sl e 53 SIS Shlest s VAT iaSis ea N Y

Qlfjfd’.:...la CL.&_} d))ju.s C}L& oK.jJ\b u..l..i)‘ f.uu)ls 4l QL:L»'

15. Demir, M., E. Makineci and E. Yilmaz. 2007. Investigation of timber harvesting impacts on herbaceous cover, forest
floor and surface soil properties on skid road in an oak (Quercus petrea L.) stand. Building and Environ.
42: 1194-1199.

16.FERIC. 1984. Handbook for ground skidding and road building in British Columbia. Vancouver, BC, Forest
Engineering Research Institute of Canada.

17.1skandar, H., L.K. Snook, T. Toma, K.G. MacDicken and M. Kanninen. 2006. A comparison of damage due to
logging under different forms of resource accessin East Kalimantan, Indonesia. Forest Ecol. and Manag. 237: 83-
93.

18.Jackson, S. M., T. S. Fredericksen and J. R. Malcolm. 2002. Area disturbed and residual stand damage following
logging in aBolivian tropical forest. Forest Ecol. and Manag. 166: 271-283.

19. Jamshidi, R., D. Jaeger, N. Raafatnia and M. Tabari. 2008. Influence of two ground-based skidding systems on soil
compaction under different dope and gradient conditions. Intl. J. Forest Eng. 19(1): 9-15.

20.Molong, S. 1995. Effects of harvesting on soil properties and regeneration quality in larch-birch forest in China. J.
Forestry Res. 6(4): 32-35.

21.Nakagawa, M. and A. Kurahashi. 2005. Factors affecting soil-based natural regeneration of Abies sachalinensis
following timber harvesting in a sub-boreal forest. New Forests 29(2): 199-205.

22. Stringer, JW. 2006. Effect of ground skidding on oak advance regeneration. Gen. Tech. Rep. SRS-92. Asheville,
NC: U.S. Department of Agriculture, Forest Service, Southern Research Station.

23.Thomas, C.A. 1980. Logging costs for a trail of intensive residue removal. Pacific Northwest Research Station,
PNW-347.

YvY


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.28.7
https://jstnar.iut.ac.ir/article-1-1129-fa.html
http://www.tcpdf.org

