10.22092/ijfpr.2017.112871 (DOI) Jliuzy s awliis ol o s S Slidos tasy - ke asllas

(\YA5) FEO-YVO amis ¥ o,let YO sl

S35 il ST b g Sle Cuxdge Wb
ol 96 S K> 38 (510 90 3@ S 3 (b 45 Fouwgy g

Y o . .. ES .
BLSP rbﬁ PRANTE SUN ey
nikooy@guilan.ac.ir : s xS oy o)) dwane g (GAS 815 and wlin 508l ()l K 05 5 Sbslil J s s 55 =)
o) (Jlds ks sy bl o1 o &ils HLslend Y

0/-0/YF 15 pdy '@,)U A0/ \/\VY sl s @)U

TS
abar 45l JSir s emle il ks 1 e Slers Jlaasl slosg g pie 53 el sl 51 LS
sl oles 5HIWN0 cad8 5l ey ol a5 Saes w5 Sl e cnl ol e Gl B ol 238 Jpene
e Wl 56 IR s o1 Ve ladisaiaadss 5 ok~ 2y 4 eas ol Sl 6ls paises ) eolinad b an o
B W N L L VI T OV O B R | IO B R ST IR C- RGOV PURCIC S W
o 45 Sy i 5 3l hsn VY S 5l ol gl at aelone pWland sl 5l ezl b a5 Sy
ao5 INY 5 o5 soss VAP S at syl LS s (aSe e VY 5 Alol 0/0 (i Smsy o 5 Sl A
AY/Y) ol o adsl oo Slol 3 a4 an s | Gf.xw,, w5 Sl sl o as e el Ji..;» b e
N PRRCEST w5 Joe W8 DLl 5o i ol a8 oy Glolp s amlone /48 5 /\F (5 a (Ao
Loos ba S Ll o) e ssleads 5 jlaw plis s 5o ‘_;fv\wy R ate] Sl A ommad g ) Gl S 5 e S0
ol o ol 53 an Saes oz 5 Sl oy sl w5l Lol Sz Solp s clf“ s el srals
S ) it 2Ssm S s 4ils s Al ol as g5,y el bl o oy A8 o ol 5l ra
4 eme)d Dy 25 sbows 5l man Jha glaces 5o ol s as u.é\-%-’n' u.-f«\wy Slolp 5 Ko g 0dd od Uﬁp—';}
Sl s Eatls 5 ol gt o555 Jsb el 81 el g ot L2alS wole Bl ol ol e et sk, JBlas

..»,;;64 .s\.g......g dj\ajaje S dLba)}J 0O odew g

kf:‘i’ Tl ol U% «S. )\) ) 20 R Slado s r'.>) ‘@Jg& o :6-\_«_1{ 6[555‘ l9

dadsl Olas) ol e e ol o J.fv;- BE o.).S\.au.’éLg doddo
Shom sbdl 5o 5 ol casdS L Jpens Lsbay oy Conte el bl Sl S
Han et a.l, ) w\g\.)‘f w\}\ (A.:}:LJ g_)\.AM) 6)‘.)};0* B G'MLALFQLf Q\o).) B L;)\')Ji°4"€" U\AM JLMBL}

oS Jsene .(2000; Vasiliauskas, 2001; Camp, 2002 Sist et al., 2003; Nikooy et al., 2010; ) <l J<¢>
TS RS g P P PV N CH PRI (et ol s s edel 5,05 s (Tavankar et al., 2015a


mailto:nikooy@guilan.ac.ir

e Shs g s e s S 5 5 e e b

» K 6L°J§~L? 03 258 b s 4l 5 2l
s by I8 s as5e i el 25 4 ] ol a) Sl
S s 4t i3 40,5 VO o S s S 5,1 8
Sas Lol woss YO spus s o5 sbly S
S 53 eas pll gy Mop ead (S
)53 i3 ol asps VUV S s s U
w5 bl gy S LY csdS ) e b e e
P Shes osh 5 Ny ead a8 Sowsy 4 i
Tavankar ) s 5 as Jow 5 o3l a8 L bls )|
w5 VA K issn s (& Bonyad, 2014
2o w5kl ol Sl Jle vy Cd8 5 ey 615 0 e
ol @l 5 285 5 s 250 S s fSr
X g oAl AL Lj.,\,.u,; 4 e byl as,s VV/F AS sl
25 53 0l oS 5 i 5o S sy Sl ot
.(Bonyad & Tavankar, 2016) . suslis

5 S e (S e Jol Gl 3 S
ol Cor et W5 Losles JKs Gy aS
G50 3V ol slaess S 5 pls s 4 Shesy
Sl b s ol s el Lol s
Sdest (> 5 ek Ol ol STFRS
e Sepde 3 Slge olpee sbess s
Sz 2l e L FSS i s Jleeal laes g
2 A5 sdele 5 ools e e Glaess Sl s ol 4
w5 8 55 sn 250 S G G JSan 5s ol
B P S Y S VU I I STSCN
sbdele 5 ol p slaess I 2l as S deme
S K s oliss a5 5o Saees Sop g S8 5
s ol Jlat s U el

L gy 9 dlge
AQJLEA éJj.A ébl.:.é

sl a2 pm S (s 2 Sy aalllae 550 L
e Y 5 Y0 sl 5 LS PP Cans b e
LAY L RO VP INCIPSUA W [V B FR e RV

\tdd

Tavankar et al.,, ) cul JK> 5o sl 3L ol s
Sllas 5 sl snle gl LT & w025 (2013
S s sl sl olisys as oy b e
Sbiwus o Splae sboas 5 bojlwl 5o sl .
Nikooy et al., 2010; ) 55 o slam] Gl ys 4y Cilise
.Jourgholami et al., 2012; Tavankar et al., 2015a
d)‘*;:b—de W A é«w Md\.&:r‘.a-) Gl VW L’f\)\}
ooz (Marchi et al., 2014) a3, Sa oYl
Olasis (Tavankar et al, 2015a) o4 culs
Picchio et al., 2012; ) cue) 313505 5 oKy,
o) S 4 25 5 sl ol (Tavankar et al., 2015a
s 03ls > b oy 5 (Nikooy et al., 2010) (¢l 0 g
.>,ls (Nikooy & Ershadifar, 2012) iS5 s s
Ao ol an s, oead abml glaass

Sl a e s sl s el S ol e e
5 Ses s Ol des D,08 5 Gyl
Vasiliauskas, 2001; ) xos sl S o oo b s
L oablie 5o s, oUls (Tavankar et al., 2015b
FIRLCEY ) Slasie & u‘<*“‘” Sols e e Lg\.af,.é-)'
Picchio et al., 2011; Kartoolinejad et ) s,ls o\& 5
5 o3lwl ca L(al., 2013; Bonyad & Tavankar, 2016
DS Samn S5 sbdele 5l s o
o~ s 455 (Tavankar & Bonyad, 2014) wleas
S sl S osib L e 3 ol
h;Lz:’(.;.)' S i o (Vasiliauskas, 2001) s
S s 2l plsss B s ol e
G e e S as GIF 5 on S
Slans 5 Ao MY Slide 4 g k8 as, jualS s s
gl sy U 4 e Ca g Saes 4
Tavankar et al., 2015D) K34 ooz dw ;5 VO/Y luds
S ol plas el 5&&&; BEREN rb;.;\ Yy
ol YYE 51 5855 o3l b sl 5l e 350
olis s as Sy (Y41¥) o, 5 Kartoolinejad



ey

S bl CB o i (Y 0S 050 g olmy) 25052 oY
ol s caslal 1 s Slaas 5 eas bl cs s pls
i 8 bl 1Sty e (F 0S 0550 00 )
o S35l o e glaanes S L 5 4o S
5 Kb 0hetS iS5 s & 5 ol e ol
5 Sad g bl b 5 barses § 5,55 5l 5 Slss
9 4l 5l e 93 sdgdme ¢ LiSGsn e Al (FUS
wiges 8 355 2 Sl o0 Sledo S iSisn e S b
Tavankar et al., ) x5 o o) 2 eale b S
.(2015a
aib Jlem 03 a3 OB el Gl ases Sy
s (VS (o Jha (YaS (3 Jlaz (V 08 Jels
Lo S glisl s cd g8 s (F5 5 52
b ez 53 5 sSesnl e b ey o 5 (S
gl (VoS e« /Y 5l a8 plis)l (V 08 Juls el
gl (FuS s 2 ¥ U S pli)) (P e S 6 -/
Naghdi et al., ) wos o ol o as e ¥ 5 zay
.(2008; Nikooy et al., 2010; Tavankar et al., 2015b
5 (d) YU sl s (o Soslal b (V) a5 Sy o

5 Sapesy oo 53 (L) Saees Jsb 5 (d2) ol
aalowe (V alaly) Wbl alaly 5l esliad b, (V JS2)

RSV

V=(d1+dz)*>< «/\NAfY X L (\)4&3\)

T
alone 555 5 613 o35 51 50 AT Sy - IS8

5 Sy o>

VWO 5 s sl ol 55 Ly o 31 glis ) tis e 5leSia
JER W § GV W STV VRS WO I L A
Sl SRl s VoY YL Gl Kl
el s gk Ll b ol jas sl JKix
Ol s s G Dl awle Sl s S
Jlcanl K Sl le law 5 p5leads (3 Sy
2 el cnl pdm o pde 2 S ias 4 5 o
5ol whas cuabs (b BSOS pon VTV i
CJB- 5 S5 o) by sas I8 ales ol s fas
SV a1 il ey bune S 00 S
el o ol Timberjack 450C
GRG0

5 (o35 b W) plsss cunsy WWAY el s
ot sbud AYVA UL 6l e Sl o 4 45 slaps
B G g ) A ol S Caxise) Wsy
adXas pamia a5 535 K5 b Canb 53 5 B S s
andllas 3,50 bl 5o dalar — ot (o)l phiged i)
5 e Ve 0SS b paians Aol was ),
sk paianss 3 s L) Ve aseadds p ol
V/O 5l i ks Lol s o gl 5w Sy
5 aslinad b gt s 45w ot (s Sesll e sl
4 Ol 0 A8 Cardy el Gty (o e g0
R R LI P T G WA [E
R\CESTIPCN s SR VEV I W >3 55k o3
Slolp by plal s o0 Jleanl Sl a5 |
b x4 ks aib p s e gl el
S S () 49 S sl s g ©)le &S ad s o i3
el 00 b YO (Y X)) Lawgme b8z sl YO
(F 58) ks s 5 e sl VO 0 (Y S) ks
(Tavankar et al., 2013) s wl. VO 31 55,5
S Nl Ol S Llem Lo o) plsos Cusdse
slae is bl oy J3b (VS 3l Woy o)le
s ol 5l 2 S S s 5 ol
b oals oo 5 anses § paeaS 31 5o Slaas 5 03y



e Shs g s e s S 5 5 e e b

A el V4 a5 SPSS 13l

VO cosd8 5 g plis s a8 Sowsy e 5 Sl 3
03,50\ Jsdx 53 oo e sl alnl ol 5l J
bl o (ed) olian) Slas bl cwl sas
2y OLSe o Aol YE/Y) soss VY/Y adlas )4
ol e g slaass Gl s san an Qb Sl
Jela 1) ol s S aosn ¥ ssas OS5 Aol 0/0)
55 OSe L3 S e \VV) a8 S sy o Al o
e Jola L s b IS e aoss oYY
O L VAT W P R
4 &S s e ol ey o ol s anlw /0 F as
olss b e adyl Clas wo sy S Gl
PRt A CE O VST ARYAY ) CCPUR P P
Gl S S 4 L. = Ol o o/
ol sl g

YEA

olis s Sl cas 3 Sy Slilp oo
e s ol Al Slas Sl g 4 sayn
Sl 4 sdem s e Gl 3 o ) Sy o
Al dle (615 0, adsl Slens
Boals Jdow 5 a0

(o il Sa S 55 sdmsy sl Sl B
et Oolite g ol at l bd cbaid
Sheslimal b as olis s Oolin sbicamdse 5 o)
e SLeSile s anglie (U8 e 6 mbLL g0
05o3) Gib 5l o Gl ba S 5s as Sae s
5 Wosls w355 005 Jbe s b 51 ) lls e
sl Sleslmal bocaia Lokl Gl
S LSl S8 5 (0sd 5 Gan —5 S5l sS
o o DLl s plil (S el b 5l RSy
sbdae 5l esladd o gls s an A )ﬁ 9 ;My
Lw o LSJL“T S dos 5 4o Al ) Ls-")c*-uf)

(ool £ Llre G2l) (5,0 0 40 sleps sl ol 5 Sl VO i3S ) ey o3 a8 S s oz o Sl AN Jsae

()L&b).)uxiﬁﬁ)r»

LS s akol) il 3

ol yo a8 Cuny

\FO/Y £ AV/Y YEF/0 £ YY/O > 8
AR/Y £ \Y/0 YAV £ ¥V IS
\/VE /¥ o/0 N/ sdow sy v
SINY E /N /A5 £ /Y (4) (S dm sy

(Y Joam) 5 asly (ol sl les s b x5l

b sy 0lis s Glol 3 sl csy mls bl

(SSlo & slne Slmil) (o b sladd s s Sy S5 -Y Jsae

() Sz sl b

()\.'&h BL) ‘LLé\) °"\t‘.““’}i CA.‘;)J @‘)‘ﬁ

/N E LN /NE /Y
Vot -/Y \VAR=SRVAS
Y/ x /¥ Vot /Y
o/ax ./f Y/NE /¥

ARAVA S-S RVA <Yb
VY/N 2 5/0 YO-0-
ov/Y £ ¥/v O = VO
YO/NEY/Y > Vo




54

u,-fv\-wy Shls b cw a5 slads 5 Oy Ko s
oS azals I3 gam cbas, 5o ko, YV/Y 5 Y0
53 (ao3 V/A) s sanlie el 5o 4 Sawy Slol 3
2o WV ety |y oz 5 Gl 3 o i &S 2,
Dy edd Sy 4 xie 4T slaes 5l (ol \Y)
2 Shews Glalp A oh las G w e o)) @l

(0 Jsdm P < o/ N) 355 LSl Gl as S

53 ol aiew )2 3 g,-fv\wy O L)

sad all ¥ Jsan 3 osme S5 003 el s ¥ Jse
Gl LA S 5o a8 Sy emm 5 Gl ol
> ol S 5l ewd s 03,50 ¥ dodm 55 ples s
u.f,\wy a4 e (Ao VP/N) Aol £7 ens ssalin
S 5w Suees Shlp o tin Koy edd 4
Dl iy i Alol T 51 aSis5h 4 s sanli
iy aF Sowes bl (aops YA/A) ol ¥

<A
"t Y= FE-o0X 4 e o YEXH o ene
MY
3‘ R"= . AVAS
\
S
]
3 o°
> .y o o © o .
’ «
2 . o
.

\e Yo Y. % o

I

Yoo Ae o Ae Nee AYe Y.

(e ) s ) 3

(N=58) k3 aem il 15 5 (S gy o oo DLl Y S

o35 O3 At il 8 5 a8 S Sl o Ll o S5 05050 el -Y Jsax

SE R? Sl s F Sl oSl @bl Sl g e
- /-VY -/AVA S YYV/aY \YAVA! \ Y/Y04 s S
/o0 At /Y'Y Uas
£0 Y/$AO g s
oSls & se 3] w5 ols s Wik LS s ar oy (Xhe £ lae Sl sl) e 5 Sl A=Y Joan
A5 Sz, ) 0 e
() o (aSa ) e () sl (oo o) 45 0 (akol) slass <
v/¢ /YO /NP V\/V Y/¥. 2\ /VF VFO D
\Y/0 VARV L VF/0 Y/00 £ \/¥Y £q [P
#/ VANERVAN M V/A Y/OY £1/-0 o) o
N A VAR RVAN V\/4 ANERYads Y iR
\VE/V S/YE /4P Yo/ Y/¥Y cE/AY f- Sl Sy
\O/¥ /OF £ /¥R YA/4 ¥/0. £\/Y¥ g2 Sl
\E/Y N ERVALS Y\/¥ Y/8Y £1/4V YA sileacdy
1/4 /YN E /Y \E/N Y/\Y £1V/A0 £ Js




e Shs g s e s S 5 5 e e b

VE b it g s Aol VR 5 Jls cge
o gz o Aol PV 5 B d Oy g 5o dlal
2 ol a8 Saes Gl amals w81, o2
oals plas Ll =Y JSe 5o e ot il g
A Jed g 53 Saes Gl b p it ol as
NY) g Oy S 0 o) on S 5 (o Y/Y)
St b o uf.,\my Sl s saeline (Mo
S ma osl @l ss e ot B
b 53 Sams Sbls S o gl 0 Jsas)

(0 Jsaz) 258 LSy e o s

Yvy-

Aol Gty aSe e /YN Shews o Sl
N I R B e S ST VAR
5 by 53 Saey e ol o (¥ Jsaz)
2 0l ciaS 5 S e /OF 5 /08 b (i a sles
359 S e /YO 5 /YN b i sa 3l 5 o
Sl 45 oy plas uilyls 4 o pe) el s
azls Hls ae O3l Cilibe &S 53 Soeas
oSk 48303 0l 55 oSl o3l s p < /00 Y)
S ol g BYVY KV IPIS PR P ;My e
oebaS Ll
00 Aol WYY pus smalie iy s s IS )

s gt S Sl i 5 (S s o)A o DL G g 5e5] @l -0 Jsox

Sl sme ] 5] ax 5o P

e YO/VAA 5 <8

/vy ANAY ¥ ot g
VAR AAYY Y O g Sl o3 gl
Joos YF/\VE Y o Pl a8
A \Y/ANO Y S0 Sy g

2 Sz Slol p 4 sls plas S & o)l el
S0 Joan) 258 ol ate il b8 Cilisee aai )
dol MWV (ao) YY) sas samlin o5 olisos S
ol VPA e mle YO 51 S ane il bbb
shls ol #F e mle 00 b YO a1, ks )l
a5 shls Aol £Y 5 e Sl VO U 0- an s
&S ols gles C’L“’ Ao e Sle VO 35S A il
ol el kb mlpl b oas Sas Sl
2 a5 Soes Gllp Seosb 4 won asl nll
S VO L 0e B b YO YO 5 S ks slaaib
YV/N 5 YY/A MR s e sl VO 3 58,55
(g =¥ J58) 05 as)0

YY/A) o35 WWE oad saalin o35 oz S5
(Ao)3 YY/N) @25 WYY /Y 5l S i) s (as)o
gLl 5o (Ao VP/Y) o35 PV (S b /Y el o
Ao Y VG gl s (ae)s AA) 35 78 5 Y b S
gl SRl b mls Gl dop eas bl a5
sad 42alS gl Sy G135 el w5l s
oS 4l o saz sl 6\‘“’('—5-) oo, Yo sgus 0y
23 Doy Shews bosles (e /¥ 51 2e8) s
YL gl s ons slowl slaes 5 ¢ i ol S J-
38 305 el (o =Y US2) o aos0 0/0 e Y
ik caplsl s Sdes Slalp S sl pls
Jsaz) a5 olsisme SNl bl e o 5l o35
(0



AnAl

Yo (! Yo -
Dy Ny
= 2
Y Y
E\’ Vo f\o_
My e My
S S
0 0
TP N e e B =t PRy VA
O e S () e e 31 a5 o35 )|
of .
€ N
: >
= K
3 .
3;‘“-, l
' Wy
My ¥ i~
=
=y
- A AR
(o L) e 18

(3) (o33 S350 Cadse 5 () w8 Alb Q) e o 5l 035 i) add ()

ke dLhJ."u Y ‘;M}J vj\j\‘}é S ools gl 8
A0 Jsaz) 55 by s BN 6l wae-

o ol Sl st s c\..; sl 4

;5*‘*“2.;}3‘2‘*‘.\-%1 Ao \F/Y &S 54 do ) \Y/Y
NS BIESTI SEYNeS ‘ﬁ;d;)\.?.cm..,\bﬁ a4
6\#?_;)' JS‘\ 90 AT vf.,\.wy 6‘)‘3 03 o5 o\:_;);
L A.L»A\ O/O j‘j ‘;M)J )‘.U.A U"‘ .o\)éy LS)‘JJ'.mJ@'.'
bé}g LS\)“JW JSP.?&M‘)J ’/VY 4\5)}.3)\.'&&)3&_{&&6
aoys VY wexle BL ol s 6ol e e Sleas
Jj).v 6\.&03}5 09 Aoy Y. \.i \' ‘;%My JS‘ 0 L=
b K 5 LS 53 e e VY 5 (Steyrer, 1992)

o) o3 e sas 38 (Kovbasa, 1996) s Ok

ol Gl e ealowss wls ol

sl 5 S Gl e a5 5
s s a laeis GIbI I i O a.éyﬂcv.-
S e a2l 55 55 a8 Sy Sl 4l s ooy
D éz’ o 5l i Siziy Sb e 5 2S00n
VIV i sanlie iy olis s S 5l g g J5Ds
WY 5 i e il 5o (Mo YO/A) alo
I sy Szt Gl 53 (ho)s TV/A) Wl
i s Jls 5 ol slea i s S s wnls
Aol EY 5 (4o Y+ /) lol AP i ity ads ol o
» a8 S Gllp s e (ko) VW)
VY oK b e 4> 5o Bl o35 ol
20 Sdey Slalp (o =Y USe) s saelas (4o
VAN o5 58 Sz S e 2 By o35 ol o
2 s ol Saem Gl Wy (o)
FIY 5 NN a5 S o35 J3ls 5 ol (slae s
fo3a o503 el (o =Y JSK2) sy (o35 ol o ao)s



e Shs g s e s S 5 5 e e b

Lokl 3y Slas el sk I ol e
Majnounian et al., ) sl K 53 swsle Sb s o
.(2010; Nikooy et al., 2010; Tavankar et al., 2015a
i b S sbele b raen ol o
s gl 5 o35 olis s Camse (ome) ot g
A g o3 OB Sy Slap 2 o e
Shagm b G Jale g S o ol b
by ad olis s Saws Sl (p < -/00)
S s P wh g sk S50 Sl e s
ol (P Joam) sg sline 230 Gl sba S o
Tavankar , Bonyad s zas 3 cu b ospd 4z
Ciliree 6, Canglie s S o,lal & el (Y219)
53 e Ol s Slaeis s s gl s
o 5 sty ol Gl p e s3leadd 5 Jlaes e S
Slge ol ol p LSS Ll 5l pie Sy v
Clodole 0 ol ol S cuglie Jdsay
45 S sl O ;My S\pe Ls\-h@_)\-"' 5 eoles
Al e LS 5 plelia s 5l Olides ol
2l Saewsy Jole C)b sbaS 5 plisys ol G
O i sk ol os gas poeas sl Glans;
hopie .S Gl s ga) poead slml s
s Sl 4 (Y Joas) Kag s plis s S
g,-f-»\-wy A0 S Caslie sk ) glis s
sHan iy mld bosens amd ool b (35
el (Yo o) o, an
23 o) ot S &S b plas Glagy ol el
Ssssb 4 wails 3G 5 ol Saws Sl
sboe 5l pin Jhs sbces 53 Sams Sl
2 i Soshy s wlge sl Gl as o5
sl as) sl ble pon bee s Jo g
(Rostamian et al., 2013) .zl oo Sty
Ol 5o Cumbge &S oy il iasn cnl mls uomes
(o =Y JSa) cals Lol Lol Sawms Sbls 2 s
wile o olsys 5s Saes Sl Se,sba

Yvy

A 6;.50“3‘ ol s 2l L;My T R
S sl sl 28 an Jab 5l Saes o)l oSl
S Shees 38 e sSeslulasls ws b oy
0 samte Slakis 4 bl 4 Lo 5 ol s sl &
u,-fv\wy > UJL-: Gy ol Gas Sl 4 as g |
o SO ) Sl e sy olys o
Sz wm ol adl as olid ¢ pb Sae s
35 308l 55 2 gl s 3 L pless a3
5 glsel 25, 52 Ll (Kartoolinejad et al., 2013)
Lol e, S o as S L;My S5l jasis g
U ST VN LN U W ol RIS

adol Olve Gus 5 Hluke 4 «.S*‘“‘ ‘.5.,\“,; o
SR e sl sl Qs sdal 355 ol e g
Sae s oKy, Olakie wig Ow S0 b S
Tavankar & ) s)ls s sl gl 5leas o ol
a5 b S (Vasiliauskas, 2001; Bonyad, 2014
B o R e S WP S R P\ LG |
S ks S ol (Y Joan) sy JBS gl s
Slolp e g rag golasl 5 So5 )81 (2ol bl
olss 4 Cas GLSe s Aol 0/0) 6 raw ug-*wy
oz 0 ol by sl l8S ol sy b ki
(Shs JS Sl e ol Saws Sl
50 M ks sbaib s ogv\wy S| 0520
B S S A

2 Gl 3 b Ol glade el sl
el Sl L6 e W e ewle gl ol s
L edl 3,y las (Majnounian et al., 2010)
YY BT ) oiSapr e 3 sl gl
S R S b K Gl s 3 ao)s
Slaw luis (Tavankar & Bonyad, 2014) el su
SUT 51 a8 (aoss \Y/Y) s onl o sdd 3,5l
23 Sl (Sen &S 5y iy S agn o sk 4l
o seledige ol sl 0 S Sept Slal A

Gosld 5 opsle 4 bl da gy aaey 4 Sl



vy

Jsb ol ss be g b b bl Gl 050 0
s w5 el sy s wsl GuIF Sl e
S S8l s Sas S 5l 6, sl
ot ol Sl G ,\ij 1 JRCIN | TR SV CE

358 6 S s s P

References

- Bonyad, A. and Tavankar, F., 2016. Investigation
on resistance of different tree species to logging
wounds (Case study: district 1 of Asalem-Nav
forest). Journal of Forest and Wood Product
(Iranian Journal of Natural Resources), 68(4):
741-759 (In Persian).

- Camp, A., 2002. Damage to residual trees by four
mechanized harvest systems operating in small-
diameter, mixed conifer forests on steep slopes
in northeastern Washington: a case study.
Western Journal of Applied Forestry, 17(1): 14-
22.

- Han, H.S., Kellogg, L.D., Filip, G.M. and Brown,
T.D., 2000. Scar closure and future timber
value losses from thinning damage in western
Oregon. Forest Products Journal, 50(1): 36-42.

- Jourgholami, M., Rizvandi, V. and Majnounian,
B., 2012. Evaluating the extent, patterns, size
and distribution of tree scars following skidding
operation (Case study: Kheyrud forest). Iranian
Journal of Forest, 4(3): 187-196 (In Persian).

- Kartoolinejad, D., Najafi, A. and Kazemi-Najafi,
S., 2013. Decay evaluation of damaged beech
trees (Fagus orientalis L.) adjacent to skid trails
by nondestructive stress wave technique.
Iranian Journal of Forest and Poplar Research,
20(4): 622-633 (In Persian).

- Kovbasa, N.P., 1996. Distribution and spreading
of wound rot in Belarus Spruce stands and
measures to limit the losses. Ph.D. thesis,
Department of Forest, Belarusian Plant
Protection Research Institute, Priluki, Minsk,
148p.

- Majnounian, B., Jourgholami, M., Zobeiri, M.
and Feghhi, J., 2010. Assessment of forest
harvesting damage to residual stands and
regenerations - a case study of Namkhaneh
district in Kheyrud forest. Journal of
Environmental Sciences, 7(1): 33-44 (In
Persian).

- Marchi, E., Picchio, R., Spinelli, R., Verani, S.,

Aol s bowdse sl ol min LS5 Gl e
D5 A s O p b 035 5L Jdaa su S 5l Wl
Lyla cpals 5 a8 Gl e atls 5o s sles
s ey osm Shes g b ol ¢l ol
s Slado iy oas S SansS M K e
g g,-fv\eAWT S os olsos nl (Sisds s o
S ol 5lasl S sl s Slasl 1 s byl
e 2 G e 4l 5o o sy Sl A
Naghdi et al.,, 2008; ) cwl oy Jals pls,s )
ol 5l ey cbli= (Jourgholami et al., 2012
AS o g i Gl 2SS e a2
Ao slag,l el als osbied 258 e olgiin
58 il oo 4 ol I8Nl sm S
sl v_iﬂsclu 6\)\>cbséuap45

phae 51 45 o5 glinsl 48 sls olss sy ol gl
JSs) ety a5 (St Gl 2 olssimn 36 e
g Ol o35 e il Lml Bl b Seosba (o Y
Az ol g edd Al suw s ol s Slol s 51 e
Aol el (oY) Camp rass b bosee
slrsl slaeis Sl Jol szl s 53 5l b Wl
Feas Jpame ssba ol s as ol Glacend s eas
dtad 45 @VL acand [y sas bl a5l
Majnounian et al., 2010; Jourgholami et al., 2012; )
5 i a5 ) |5 (Tavankar et al., 2015a
SI 5 i sl 2 5 paiS A s
2 ol 4 YL bcws o sas sl slas
a4 e g a5 Wan o 0l Glis s sl Sl
Naghdi et al., 2008; ) & 5s so G g O 84S 5 S
£ 92 .(Nikooy et al., 2010; Tavankar et al., 2013
Bz S 53 2520 0oz Shen bl S
Uzl o) o K35 glapss 4 soaly 5 Smm
Vasiliauskas, 2001; Camp, 2002) .\, ..

adyl Sleso s s u.f,\m}; el sk
slgrag b 2l Shs Slade op S 4 b (6Ol e e



...;Mﬁﬁéj.)&,dw-' du&;#}@&@yﬁj‘b V¥

of Forest and Range Protection
Research, 10(2):130-145 (In Persian).

- Sist, P., Sheil, D., Kartawinata, K. and Priyadi,
H., 2003. Reduced impact logging in

Indonesian Borneo: some results confirming the

Venanzi, R. and Certini, G., 2014
Environmental impact assessment of different
logging methods in pine forests thinning.
Ecological Engineering, 70: 429-436.

- Naghdi, R., Rafatnia, N., Bagheri, I. and Hemati,

need for new silvicultural prescriptions. Forest
Ecology and Management, 179(1): 415-427.

- Steyrer, G., 1992. Extent and economical

significance of stem decays in forestry
enterprise. Austrian Journal of Forest Science,
109: 221-249.

- Tavankar, F. and Bonyad, A., 2014. Long-term

effects of logging damages on quality of
residual trees in the Asalem Nav forest. Journal
of Environmental Studies, 40(1): 39-50 (In
Persian).

- Tavankar, F., Bonyad, A. and Majnounian, B.,

2015a. Affective factors on residual tree
damage during selection cutting and cable-
skidder logging in the Caspian forests, northern
Iran. Ecological Engineering, 83(8): 505-512.

- Tavankar, T., Bonyad, A., Marchi, E., Venanzi,

R. and Picchio, R., 2015b. Effect of logging
wounds on diameter growth of beech (Fagus
orientalis Lipsky) trees following selection
cutting in Caspian forest of Iran. New Zealand
Journal of Forest Science, 45(19): 1-7.

- Tavankar, F., Majnounian, B. and Bonyad, A.,

2013. Felling and skidding damage to residual
trees following selection cutting in Caspian
forests of Iran. Journal of Forest Science, 59(5):
196-203.

- Vasiliauskas, R., 2001. Damage to trees due to

forestry operations and its pathological
significance in temperate forest: a literature
review. Forestry, 74: 319-336.

V., 2008. Evaluation of residual damage in
felling gaps and extraction routes in single
selection method (Siyahkal forest). Iranian
Journal of Forest and Poplar Research, 16(1):
87-98 (In Persian).

- Nikooy, M. and Ershadifar, M., 2012. Effects of

skid trail planning, landing construction and
directional felling on normal selective logging
in Caspian forest. Proceedings of 45th
International ~ Symposium  on  Forestry
Mechanisation. Dubrovnik, Croatia, 8-12 Oct.
2012: pp: 1-9.

Nikooy, M., Rashidi, R. and Kocheki, G., 2010.
Residual trees injury assessment after selective
cutting in broadleaf forest in Shafaroud.
Caspian Journal of Environmental Sciences,
8(2): 173-179.

Picchio, R., Magagnotti, N., Sirna, A. and
Spinelli, R., 2012. Improved winching
technique to reduce logging damage. Ecological
Engineering, 47: 83-86.

Picchio, R., Neri, F., Maesano, M., Savelli, S.,
Sirna, A., Blasi, S, Baldini, S. and Marchi, E.,
2011. Growth effects of thinning damage in a
Corsican pine (Pinus laricio Poiret) stand in
central Italy. Forest Ecology and Management,
262: 237-243.

Rostamian, M., Kavosi, M.R. and Shataee, S.,
2013. Modeling topographic factors affecting
bracket fungi dispersal in district 1 of the
Shastkolateh forest of Gorgan. Iranian Journal



375 Iranian Journal of Forest and Poplar Research Vol. 25 No. 3, 2017

Effect of location and diameter of different tree species on bole decay due to logging
wounds in Nav-e Asalem forests, Iran

M. Nikooy " and F. Tavankar ?
1”- Corresponding author, Assistant Prof., Department of Forestry, Faculty of Natural Resources, University of Guilan,
Someh Sara, Iran. E-mail: nikooy@guilan.ac.ir
2- Assistant Prof., Islamic Azad University, Khalkhal Branch, Khalkhal, Iran

Received: 05.04.2016 Accepted: 16.08.2016

Abstract

Logging secondary damages on remained trees are one of the challenges in management
of uneven-aged stands which have been less studied in the northern forests of Iran. In
this research decay frequency and volume of bole trees after 15 years from wound
occurrence were studied through systematic-random sample plots with 1000m? plots in
the Nav-e Asalem forests, Iran. The conditions of trees were registered in two types:
safe and wounded, the wounds were registered in two types: open and decayed; and
volume of decayed bole was calculated by Smalian formula. Results indicated that
16.1% of wounds were led to bole decay. Decay frequency and volume were estimated
to 5.5 trees ha' and 1.7 m®ha?, respectively, that includes 1.96% of total trees and
0.72% of total stand volume. Coefficients of decay frequency and volume on the base of
frequency of logging primary damage (12.2%) were calculated 0.16 and 0.06,
respectively. Decay frequency of wounded trees bole were related with tree species,
wound location, diameter at breast height (DBH), situation of wounded tree in stand,
and slope aspect. Decay frequency and volume in the trees of lime and oak were more
than other tree species. Decay frequency was increased by decreasing wounds distance
from ground. Decay frequency and volume in the high diameter wounded trees were
more than low diameter wounded trees. The wounds on the trees in edge of skid trails
were more decayed than the other wounds. Decay frequency of wounded trees on the
northern aspect slopes were more than the southern aspect slopes. In general,
minimizing of primary logging damages, reducing harvest intensity, increasing logging
period, and harvesting bole-decayed trees in the next logging periods are suggested.

Keywords: Bole wound, Gilan, logging damages, selection cutting, skidding road.



