[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

o,
2 | .
s \yay ULW i 9 )LQ;. /q c)Lo.M:" /(‘W o JL.» joe2) »! 059> Ca pde dolildgl

e e o
Sl b e 5 (55,5LAS pale olSLlils

el 039 Cu ke aclidingy

anllln) SB o1lod 3 (S b Sloguas 5y 1 &l Lol sl (i
(0dy! (3l poes L po 9 @5 095 sl 039> (5 lalel g ol LS (ldaijLw 150590

TR ool 3 g L s Il T (651 po Ly s (s o 30
Oyt Sy ol&ils Loliul g (6,550 (gemiils -F 4 )
(hrmoradi @MOodares.ac.ir : Jgguws odiow 53) ¢ e oy olKiils «,Lusils -¥
Ol o&isls wolewl -¥

NVFINE i by oo VN il s

ouaS

saijle asls Lol glacgs )0 SB (pluwd 9 (o s Oloogas ow)p jeliio 4 G (pl 5o
20 sge Gray WS ol odul lw il 53 L pe g 5 098 sl lrejee gyl el g olyluas
S Sl 30 9 51T Y b g akali A o 5 oluaS e 50 g 58T A b g akail Ay gl Wil
9 S Gleogas I (Sp b plail SB g)lop diged (25€ 9 (Brb 2 (b duls Lol
9 Sl (Il oolo cagb (Ko Il Colud aigml (b (dpw dwlo (o) oy0 Wil S (o boas
Mol Wil 90 2 50 (Jlod gbhaials duglio )0 W3S (et Wijlw 39 B 50 prdww (il
oLis 595 31 1y 610 skre M PH 3 SBT cugby woyd EC (o cunlo cciuliws wiile S (sl yicio
WS sl 95 30 PH g KBl (wy o0 widlo (S (g putin 31 (6 ko i (B o (5 Aol yo .aiols
oy woyd Wil (S e piio I il 3 (290 9 (205 Lo ald Ho aidly GLi ) (gylo Sae
Wil 50 ol ldd 1y gyl sire IS Wil 55 40 PH g oSBT (JT oole EC (o cuslo us
w0 yd BYIFY b iy & (s 9 duilo il ) polie oy S5 (S5 Olhuoguas 40 (gl el
30 abboo (23 9 (P (P 2y Ald 4 b woy0 Y/NF g w0y FA/FY oy Fe/YY
Al i s JToole 9 SBT ayis cughy EC PH polie ¢ yidien 5w S (g bond Sluoguas
GBI &5 bigs o w0 )3 VI g oy Fo/N cyid 13 o5 +/o¥A o )d FIVD eyt y1 pkns) omd oYY
S (Sumd Ologas )0 hhluaS Wil )0 bl 90 g Jld (S (Jlod (S (28
$AIPA 5 0o yd TF IFY chuoys STITY o yd PYISY L cosi 57 &1 cpib 3 dusle el ey 390l oy pidion
Ot 3 SB (ol Oluogas 50 bl Jlod 9 (258« SBrb (Jlod slaaiald 4 by o w0y
Wy YN o 1 uins ) owd V/Ee FIAY b e 5 4 JT o0le 9 ST pavw ugby (EC pH polie
(D sty oDy oDy 3 Mo gloaiald 4 bgsye wuoyd Vo) g duoys YEIAY (yid 4o oS of+15
bl 52 5 90

S @L..m.w 39 ‘fﬁ).d uL...o,..ab “S)quéT M}Lw ‘O‘)L“"?fj AS}L.» dowld S :‘5..\.3.15 ‘slboj‘g


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

70

6‘)% ‘q.:.a:osoj uL.v) A_MLva? Co pde )...uu
Sl s cwlbe S cas b))l
9 S Sleogas (9, pulinn job 4 ()
Golom e 55 () 05 o 136 T ades
S3y » et Sz Sl ey Gyl
Sl ouls addllas o5 S ceaS ol s
SB slayal )l 5l pan (YO Twl> 5 Ll
slesél 4 pH “_g] oole (S cal sl
WQJB&)LQ?)O@@fjefJaM
5 laals ‘Lglc\iL?.mjf sbawss “Sg)alt.w
&S aisls lid g gwyp 1) S loge
Gl ]yl glulasS glacils slass
&S W8S Azl g oy p ey JSB L bLS )
saals aals omb o Jols BB e
S ey Al Cye s b
vy 25> ez 10 &y S Eely
2 Gezed gd oo dl 0Bl 9,8 o s
» S Sy sbanls ol Rl
9 )...w...s ‘;" .>|5.o 6‘)‘° aS L;Lo.w LQL‘“C"-Q-'?'
S0 e Candge 9 (LS Gibgy b ala

YYAY Hleasl 5 ke 1 ojleds fpzy Jlo ).._>ul 0)5> Ca e dslinghy

doddio

Sorez pgw Ok Glo)edS i o

Oy d Ay il el sl abiws,
s Gl g Camaz 0l g, cpl 5l adl o
o SoptawsST 4 ol 3l poa el oIS
b bl ol Caslas 5 oad JSi
3 (VA) cslools islidl 1) Jaore ol s
5 SRS S pde ple 5l )k
Lbls)l ol S aldw Sluogas ol
Slagryn sorlil Jolse s ole dlyn Jole
V0L wladls by 9 (B1,5ee8 0]
oIl Ol (503 peiins jsbo @ 1) S CoieS
2 el sz xS oplal b oasl oS S5
oolitul 8,90 loasli £45 a5 0gd o 3yl
CadeS 31 (S gy Blaal g ulde &
Ul a5 S8 caas () i)l A g0 S
4 g dib oo 093 b plxl o S anbs
g 4l (S ol 2 Fge Jelse 5 55luS>
(Y g 0,5 0,13 S Cupae 00 o
Copde £§ 4 A &S S by coas
Ol 5 oy (VAN Cwl e S
prdyere |, ok gl asls (YY)
I .o.:.zlob.c S CaasS e >l
(V) SlS 5 5 (b Sloogas (ow)
bl 0 S (SKpd Cunsg 3)ls eude
P el Jloye3 5 oV Coeal ol S
b Loyt by b S (Spd sl asls
5 Seelns baxls ool 5 g)lews (Js 009
sy pae Jloel alwy 4 5 aes Ly


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

s5

Slpss jo atals Lol slacgs il cw)p
»SE olesd 5 (Kb Slogas | S p
Sl Gl g & =kl slwsile s,

L 59, 9 3190
el ojem 5l iy wasllls 350 bl
Ol s ohl plieyed & oS 5 L
51500 b i 4 o sl e
5 Ve bawgio glisl 5 Colus S 1YY
odgizme ;0 [ye ddlate illige e AP
5 obys T bR Y L b
s Jes TV 0N LYY 08 Glilax oy
FOT YV oldlin gaze jo g5 o5 4ilaie
Sz 2 s (B8 U AT G
gls Js Y1 oY YYT ¥ e vy

(O JSs) sl oo

9 alo b annlie )0 atels gz b 9 YL
9 gad A (6 5V CuaS lls s b
Sleogas G bl oy b (V0) o,
Jbod sz o ol Condse 5 S
e Y 0 a5 W) 4z pl 4 (el
5 02l qprliy (03955 ol S liee S
2 e 5 peelS R PH 5 ald o o
OhSer g 1glbl og jin ol Caws (0l
Cubye 5§ S Oluogas aaly vy b (V)
G a s o Jld o5 Gz o ool
Camnd 0,0 49,0 ,0 S a5 W, 4ol oyl
oV g g Ll ol olelas )l 4
L bl o S gplols cuypn b (YY)
o ol @ (2951 30 )5 5 cad Cunge
CwdWl & Cd s o8 )0 45T Winw,



http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

Y

el 0+ B AL gl )l o oLl wile yo
il sl Kbl s ladiges .cé)S
RSB s 5 Kb Slogas
S eled g (S lapdie siud
wasb, (b dule dw o) woye el
5 Sal (S sI colan o JIoole cananul
SSoslal dElegl 3 Jolone s olie
oy sy ol S aigas il (YY) wiad
oY) Sl ek /0¥ 1 S
(roidue Y=o/+0°) awle 5 (o o +/+0¢
oy (Vo) O td (50908 by, &
5ol S g (o oo £+ B Y) oy
Cawd 4o Gilgm g, 4 JT oole duoys .o
g 4 SB anawl 5 S S colos ol
W0 S el Jlzms g PH g e EC
P9, 3l oolaiwl b Sligas ) peedlS Dl )57 sy
SE Cusk; 5 W) gl 5 s enndS
Oiwe OF) Sl cess ar (B39 s, 5l 55
i ool eolainl b s Joke modw
sl Ll g 4o glp el Cass 4 ol
EXCEL 2007 ; SPSS 17 ,l38la 5 5l (s L]
adlep cond osly 3l ol L8 eolatl
e ells a5 Llajeiie 5 (VF) 0 ab S
Sglice cle &y (hr b t ge3] 5l wingy Sl
&S gloysie g ol oolatwl Wile g0 yog
slosesl 5l Wy Jloi e Sl
abeolial (g e 09l 9 Sl
SB ol 5 (S b pite Lo (V)
el el slacys 0 g Wile 2 50 50
cdl s a8 Sl e st dulie ob b

WAY il 5 e 13 0)leds foomty Jlo jadol 039> Co e anlisiangs,

LS 990 slaadds (ol plwl sl

wibio Veeer 3 Sey ask
ot g aaly Sy onlid (e slaalds
Johlas 5 o)kl Gladijl 008 s
o 095 owlid ey ISAS (p flags
Srdgilep &5 wdbee SSgjee 5o
sga b glrlel Wil ls oYL L
Gl ki Si 5 5] caelis e YASF
b glosed  Sal sloSin anle ol
s, L ) w8 sl 5 S
VI SCTINNSE R
g 9 gl Jolb v wile il
AL TR CN [ WEL SN Vi R V-X P W e i
eols Sl gl g aib culbs s
Sl S5 sles e a0l (S Joiios
g Ol s ddbioe Jod (s lade
3 Sl gl pdises (V) wib e Sl
$F 9 S e (Jleb ol cax ez
2l bl o)zl g hluas aijle 90 50 0
Wibe jo anels Lol cga oz )0 a5 6,5b &
) LS LY L aks A o i 5w g el
1) s ST iy (e 3 ol g o
a3 slagialesl jslate 4 (ol Yo U
Binlesl 4 e «wliloyy S Slands
Ay 3 GhleaS aisle o (V) 2o 5 i
wiols Lol glacgz o S5 L ¥ L g abais
Loy Laaigad 85 & )90 S (5o paiges
cle @ Las ol cuslo p bals lawg o
Slop diged ijlo 93 yo o> (So5d Lyl
g PO U v o gl o gl wile o


http://jwmr.sanru.ac.ir/article-1-365-fa.html

b oolitwl (g e e 5% 5 osbly 43S el 5l g Jloy
) wisg Jloypé el sl 45 ola e

|
I 8k .ga —
= I
) EE‘Q‘
&) i
- Ic ] sant \-i I
T mm south
- : — femos & -
L nonanpact e —— I ] L e ———
—— . l_:| nananpoect j e
— b — - .. — R ] R e L2l LS LTI L L L ol e i

i o dilaze (o g5 o058 ablaie (Gl axllan 3,50 3blis Cu (sloaids Y S
Sloogas dwlis ¥V Jour 5 S Sops
5 ol Wile g0 0 1, S olewd

ans e ol 5o b 1) 6 o]

3o Geion Blaal 4 gliws iy

oS sloaiss anllae o,90 dilare Lkl
294t o)) boks 5 S ot (4]
SE Sl sl paiges ol slacuz 51 S5 e

slaaisle jo als b slacys ;o S (58 Olsgas g lo dme mhaw aslae -V Jgux
6)[?LéT 5 Ol

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

C

ol g axlllas 5550 slaai;le
AN SI¥EO s oz — g ]
YL Y SRIEES SNRYERY SN e oLl — s, e
JYYS YF -7 iy FE S ol — gl
JAVA B T Y P S PO e bz~

g ol o gine /00 a0 F ((S5g Cusby oy B g awle 0s )0 Sy de 0 € ildiw do )0 STl ws e G

I I T R N & S el


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

£

WWAY bl 5 5k /2 o,leds [pzmin Jlo judul o)5 oy dasliiimngls

5 ohlwaS sbaile jo dals Galize slacys o S et Olisgas g jlo sine mlaw aslie -V Joux

LS)l’.'L‘.‘j
Na Ca pH oM EC Lals g addllas 8,00 (glajlo
VS - oo IYYA e Sl ohleas —s,lLe]
AIVED 7 YA YA ees e ol -l
./.\“\* 0 /..;** «/f AREN SOy ahless —6)l?l-é]
e e [oof fooe et e RUNES P PR

o c.la..u)o :**5 Sl )lasz.m AN CJa...:)o * ST :Na5<517 oole :OM ‘M «;:L;.g;:ca S Sy EC ol pH

mhae alie sl gl xe alul, gl
LY sl o adlas 0,50 glaai;le

ol 005 @)

el ls g

o ooad &l s o a5 bl

9 2 0 S ol 5 (SK5d Sleogas
aols iz slacgs jo adlas 0,50 Wijle

OhleaS wijle asls iz glacgs ;o S (58 Oloogas 5,0 g mhw awslis -V Jgo

G

S

Si C

arels cg anlllas 3,50 (glotijlo
.Iyay -/PaY ey S w5 - o oyl
NEVS AIAYY \ J¥YS R ol
-Naf et AIAFY et et s s

\ NEEVY VY N4 S -y ol
-/A9f V¥ IRV \ e s ol
-/33A LTSS -IASD SIVF e~y ol

el o gme /o) mhaw jo FF g el o e /00 mhaw o F Al 3o 3 S g oy e )0 € iidin 300 S w0 G

Shlens Wil anels Gilizes slacugz ;5 S oliard Sliogas ¢l cine gl duglio ¥ Jgax

Na Ca pH oM Bm EC aels gz aslllas 550 closisls
JAVY -0 \ £330 IS5 AVY g — e ol
JAYE vy \ AV A VR 8- e ol
Y Y d a7 SNYY ([543 e T el oyl
JIA-Q - JFOY \ < JAAA -IYYQ - 1YY S~ 9 ohless
VY “[o8Y - /faY - 1£59 SN NSY L s ol
oevy” \ - N8 XY YA b — ol

o/ 6"““’ » *x 9 Sl )lo@.sua RN CJQM: » * ST Na “‘;—‘ oole :OM ‘m.wlf g_;L.a; Ca «s539 W}Ia) B ol pH

o )IQLS;M


http://jwmr.sanru.ac.ir/article-1-365-fa.html

SHlel Wil anals alis slacyz ;o S (S5d Slaogas 5,0 e zhaw duglio O Jso

S

Si

aels g aslllas 550 (clasijls
A% AIYYF “avs N i - o ]
Y et AIvER e S5 Jles Sl
Jrg ek \ ee¥ i s &l
YA R A[FaF et T &l
foeq” B Y BN e s & e
JYE VY Ay -ofr e iy &l

el o gme /o) mhaw jo FF g el o e /00 mhaw o F il 03 S g oy e )0 € iidin 300 S w0 G

GHlel Wil anals alise slacyz ;o S Slens Slaogas &)l cae mhaw duslie -F Jgox

Na

Ca

pH

oM

O

EC

aaly Cp axllas 5,90 slaos;le
SeYYYAY VYA eleYY A AIYYA iz - o S e
NG A ey SIYYY -/avY VY s - e PRy
-§54 NN <I¥AA RN NETN ) o —alled & e
fevy” LV SR 7 AN Jooy” T R
-Nay AR Y AT VAP Y ek -5 &y
-Ivay -1AAY ey NELT ooy b e

@[a.w B ** 9 Sl )L}@M o[-0 é.la.w ) * (NEW) Na ‘QT oole :OM swlf h_)l..d; Ca «s$39 ws.la) Bm ol pH

el Hlo g /)

V slaJsaz o ohluas 5 o kel slaas;le 5 Supd Ologar ke awlic
A 0dld QL;:..;/\ 3 aol @iz lcgs o S Ls’Lm.M.u L

el Wl anels Galises slacgs 0 SB olaowd § (Sod Sleogad oSl duslio -V Jgax

oM Ca Na Om EC pH G S Si C

aels g
/164 ARYAR <[-Y# ZIVO ARG AIY'O O/t v Y'Y va Sl
VY Yany <[-\Y TIAQ AR AIYA /0. Yary Y2IXY v¥ L
<ty Yavo +/-¥4 AR Y'Y AIYY lalid \F £y \avial Sy
JvF TA/FE oYY 1% -y N YEN S WY TE/FY OY/FY e

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

o3l wo )0 OM (S Sl )5 s )0 :Ca ¢ G359 Cusb,y wuo ) B il awl PH ule 0o ,0 S 5 o,y do, € iidows o0 Si o 2o )5 G
e 53 0,5 oo Na (I


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

\Al

WAY il 5 e 13 0)leds foomty Jlo jadol 039> Co e anlisiangs,

OhlesS aijle als @iz glo cya o S Slaend § (58 Sliogas 5 Kke aslio -A Jgo

oM Ca Na Bm EC pH G S Si C aels

<YV YYIYA [N AAIN VIVE YIAY 74784 VAIFY TAIFY Yv/iey Sl
VY YT/IAY <[e\Y YIY- VIOA YIVA FYIFA Y¥ FYINY \YIPY S5
/04 YEIV- o[eNF INARd Vg YIAY IATAR YVIgY \a7ial Y¥iry Sy
VA Y#ITY e e A YIVE YIFA Vio¥ IAIAvd ARTARY Of VY et

(39 Susb, 2oy B ol PH e uies) s (S (5558 EC cule 000 1S (o) do,0 1€ iidows wo )0 Sipd 0o )0 G
d 59 055 eades Na 5 I oole duoy0 OM (ondS @l S 00 ,5: Cal

&L 5 00l S5 Shogas iy g s
Gl gme DS plple aib o U,
lrord Sloogas )5 a) oo Sl 4 ilaie
Sal Joi glhasls o g kel wjle S
ao, FIVO L cogb, g asye TV L
Y Jgoz) anibioe Llo ) Jlade oy iy
olie bons wle )l Jlas glaaals
Al oo Gl S cosb, Mes a5 wiis
Sl g0l olge 345 e 4 5 Sal wo o
) S Aig, laasls  oles jo Sal Sow
Sal jlade et amels jo ol flas 0g5
g dals ol Lll 4 oS cwl i oS5
aisls pl S (59, Sal Sw Sojler 136
sloaels o Ghleas Wil jo 09,5 o 5l
b ooy wile B (Kb Slogas i
Caogas g do,d FAUPAL b o o YY/FY
i YIAY L pH wile S Sl
aS (A Jgoz) wols plazl ogs w1, ol
» e Sl g S oswy g @
cel as ol o)lil wijle ol Jleds slaaisls
als 5 9lge plmlr 5 S ceslie (ot
Wjle (Jlads aials jo PH axis )0 9 09 o0

ke pRlBl hleas

Lo 4ol
slaiile jo Jb gleasls aslis (o
slopiie 51 Gl LT 5 oS
Sal gpH EC wile S Slasts slo i
L g ol las o 31T (g lo Sre B
563 311y Gl gme sl JT oole g ()
sl Wile o ey Slade asle S
ohleas Wile ;0 5 aeye Y Jled aisls
2 Sl ook jlake ol eols plis s ,o YY/FY
2 g do,e 108 gl Wil Jles asels
PRI YRR A A G PO NUON- S B e v oo
G 4 amS pl &S A 5 Y Jgla) wal,
Sy 9 Sllyy W s spolbe S
Jade g5, Wile 90 o 50 el glaaials o
dpde el a5 0350 Joole 5 )
usL‘L«.A O¢>9 L: S'LQ-Q Yy 20 g ‘5” ools
sl Al (gl goe BT Wl 90 (04
2 S gl 5 (Sopd Jele 4k
ol 1y s Sl baijle 5l plas
slraly aSl cde 4y o)lg0 a4l ;o 220


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

\Al

el wile jo ol las g5 5l gl s
VAY g aule ao )0 VAPV L oga slaasls
il o Hlade (i sl (JIosle ws s
Wile cpl yo Sl GlaKiw awle 5925 4y a5
ohlexS Wil y0 (Y Jeaz) o)l o)Ll
g Chw woye PYIYY L os sbrasl
Sade cpias chle Sal wsye YF/AY
a5k SF> aals o (A Jguz) s
U i SB JT ol woys g,xLe]
Loas ol lis 03 5l gy adg jo 1) hie
5 el (Vo) olea 5 olS e
calle (V7)) o,Ken 4 ol 5 (1) o5
5 <llyy adgs o Jlesle 1 ol ol
20l O et Ssl Wlgiee g,
Dg dialy Calie sy
&S % ald
sleaisle o (B0 slbasly awlis o
Aoy wiile (S5 yuite 552 ET 5 o luzS
Sl asle S olewd sboysie g
ol 093 31, (g lo gime S PH 5 oo
395 5l 1y gyl gxe WS o lge 4k aisle
3 ey oy (Y g ) Jelas) wolw ol
v SBoglapill mb gkl Wil
o, el xS wile 5l s ol
i lrlel wile o 55 pH Sl
Sl olge 50 cow PH .l )l w5l
Gl wjlo 5wl oo Gl 5 03 oo s
3 (YY) el bS.:aT ok dlge 31 Ls s 50
Coogar Byh slaanls o 5Ll Wil
Slhogar 5 ddew wile S 658

P awld
slaile o ose sbasly anglie ;o
Sy 5l sl Gilpll 5 Gl
‘C)’”" 5MLO s;nl.w) M)O AJ.;LO Sk k_;")'é
EC wile S olaws o psin 5 Cusb,
olis 0g3 511y (gl e S Sal ¢ pH
e ng’) 9 ‘;—‘ ools ‘¥ LQA 9 oole
5 ) Jolaz) wolws lias ogm 5l 1) (g lo sxe
oo e Wil S SG58 Sleogas (Y
5 00,0 VE oo als jo g l>lel aijle o
Al ools i s VWY oS Wile o
WNile (e aals jd Cush) lade (rizres
3 ghleas wsle yo 9 awe,s FIA g L]
Comogasr g dblb oo o0 VIV als s
aals yo Jleole Jlade aile S ol
N3l 40 5 a3 VY 6kl aisle g
Wil oo doy VY daly en o ol LS
cle a4 gei gloaels o (A 5V Jslox)
Jsl LB e g ooz S 4 S Sl
s 50 plgee |y ol onl Jds anlioe o
O S LSS g ol Cardg yo oald ol
St y9 55 S8l Solite gslaw alanls
OhSen g aSy,S Sladss L as ol s
Sl casllas (VA) o) en ¢ gl)la 4 (V4)
wle S (S8 Lol sle sl ol ol
il g Wgdoo pedl (hePiins SeS )
Sl 5 )0 6y b @Blse el o
e 55 Cush, WS (o0 sy R
Solis Sl Wb ayly; g dilate g0 (Soo3


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

\Al

5 b ooly ylias s JTesle g EC wiughs,
g Sl adg o8 bbals o wjle
U &S wibioe (oS Olie & gy Grizeen
S SB (b slaell o 1) 0e
3,185 oo

o3 Sleogas o gl wile o
O g b (o) polie i SIS
WQoyo FYY sy OYYY L sy @
O baw as,e YNV 4 ase YRV
Wb (25 9 @8 (Prb e sladals
Wike ol o aS s o lis a5 (Y Jgo)
Slogas S sl b g amls
TN MR P PCERE FIE
Ot s SB glerd Slosgas o
oole 5 Sl (o «ugb, EC pH ,olis
2 ooy owd VY N L s oa JI
TN (id 0 0,5 1oV a0 IV e
(o raiels 4 bgye do 0 VY 5 as )
wibsr @z Glad (Brd e (S0
Wil cpl jo A aas o lis a5 (Y Jeux)
Sleogas o 1) S Goiier (S0 anl
asls &S cle pl a4 olls S oleed
4 ol fp il Wil il e (Bb
Bl las 1y gy yiolw

Sepd Shogar o hlas wile o
5 dwbe oo oy polie i SL
oy FYIYY oo YY/PY L cudp 4 o
O by as,e FUFY 4 woe YT ONY
Jed 9 @f (S (b laaals
ol e aS wes o lid a5 (A Jgux) ail e

WAY il 5 e 13 0)leds foomty Jlo jadol 039> Co e anlisiangs,

Glls EC 3 mow sl S ol
5 gt 4 &S adlee e (p i
g 3, o lal asls pl o S was iole)d
L oS ogdoe bl 5 soos lB) el
Syl Cdllas (YY) o)) Ke g Sy, Sliiss
a2 S sl o ohlas Wil e
Adg lade oy s il by e 1 plas
&S a=ld

slaile o o glaasls anlie ;o
slopie 3l gl Ll 5 LS
5 O dwle (o ooy doyd wiile (So5d
(Il osle EC wiile S slonds o purie
ol 1y gyl gire IS PH 5 o «Sal
plad Lo, asls ol jo (Y 5V Jglaz) aisls
Sl B bt 5 S shaein
OUST Cugh, e bl oby Ol
e e slbaly ol lis 1) gl cxe
cle g diis OB g5 paiitas GG 3,50
Rl 255 oo Sjgo ol )0 &S (oS gl
WS g wisle g0 S S Cleogas
2 Ll Wil 0w e plis |y 0es
Wile S SKpd Slogas o, sloal
g do,0 YYNE Ll e o OYIYY L,
NE L pH sl S olewd Covgas
V0 Jeuz) andboe Hlade cpyiin lils
adgi sl Lo,ds wisle opl yo oy slaaisls
loasels cpl aidbige o5 Sl 5 3k Com,
e opl 4 siies V6 bed ol b )l

2l el b g ey Seyd 9 YL pH
Alo Qo )0 oy slaasls o LS w55l


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

\Al

slasl ¢ Wl S oled 5 S8
5 o Sleogas lils (8,0 9 Jled
kel Wkl jo als il slacys
S i 0 o g WS e (i
a4 by S olewd 9 558
o F s O Jolaz) wiliee (B0 - aei
5 (S5 saly as a2 o ul.w.’ a5
5 Soyd Sleogas ;o ool SN 3,50
Ayl S oleens
3 oo 5 oy jlewn (R aels Cg>
a s ol glas gkl g s aisle
5 B Oibe S oy (i 0nb s>
slacez o Jeloe plo g malep (i
polins 550 Cel g oyl o il aials Lol

Mg o0

S (S8 Oluogad el asls jo aijle
S5 e 4 45 iphie el g e
Al SB gl 4 (35 i S 05
e 3 SB olad Slogas
oole g Sl (o «ugb, EC pH ,0olas
P o) o ME VAT Loy 4 JI
YFIAY od 0 0,5 </ VF oo VIVY
Slods glrasls 4 bgy o o0 Vo) 5oy
S 9 SFT (SPr (2E (SEr (SE g
ol e aS aes o lid a5 (A Jgux) ail e
PG e 28 9 S0 anely Wil
awlie o aijls S slews Glisgas
ohlexS wile o aly e sy
Sl prie ;3 b gime DS (e o i
slasls 4 by W S ol 9 S8
sanly awlie 0wl 0y - b
el g ohlas Wil (B0 - e
Jelax) wislas lis gl cxe S b yusie
Slaaaly a5 REX olid azs pl (¥ 4 F
Sleogas o ol DS o6 5 e

&Lw

1. Ahmadi, H. 2007. Applied Geomorphology, 1% volume (Water Erosion), 5" Edition,
Tehran, Tehran University Press, 714 pp. (In Persian)

2. Babaloa, T.S,, A.S. Fasinaand T. Peter. 2007. Relationship between soil properties and
slope position in a humid forest of south western Nigeria. Agricultural Journa, 2(3):

370-374.

3. Barthes, B. and E. Roose. 2002: Aggregate stability as an indicator of soil susceptibility
to runoff and erosion, validation at several levels. Catena, 47: 133-149.
4. Brady, N.C. and RR. Weil. 1999. The nature and properties of soils (12" Edition), Prentice-Hall,

881 pp.

5. Brubaker, S.C., A.J. Gones, D.T. Lewis and K. Frank. 1993. Soil properties associated
with landscape position. Soil Science Society of America Journal, 57: 235-239.
6. Buol, SW., F.D. Holeand R.J. MC Cracken. 1973. Soil genesis and dassfication, The lowa State

University Press, Ames, 1A. 360 pp.


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

- WAY il 5 e 13 0)leds foomty Jlo jadol 039> Co e anlisiangs,

7. Burger, I.LA. and D.L. Kelting. 1999. Using soil quality indicators to assess forest stand
management. Forest Ecology and Management, 122: 155-156.

8. Carter, M.R. and E.G. Gregorich. 1997. Concepts of soil quality and their siguificance.
In: Gregorich, E. G. and M. R. Carter (Eds.), Methods for Assessing Soil Quality. Soil
Science Society of America, Specia Pub., No. 49, Madison, WI.

9. Casermeiro, M.A., JA. Moalina, M.T.D.L. Caravaca, JH. Costa, M.|.H. Massanet and
P.S. Moreno. 2004. Influence of scrubs on runoff and sediment loss in soils of
Mediterranean climate. Catena 57: 91-107.

10. Croke, J., P. Hairsine and P. fogorty. 1999. Runoff generation and re-distribution in
logged eucalyptus forest, south-eastern Au nd ralia ogXurnal. Journal of Hydrology,
216: 57-77.

11. Daniel, W.L., C.J. Evereet and L.W. Zelazny. 1987. Virgin hard wood forest soils of the
southern Appalachian Mountain, I: Soil morphology and geomorphology. Soil Science
Society of American Journal, 51: 722-729.

12. Dimonyiannis, D.G., S. Vamis and P. Vyrlas. 2001. Global Nest: The International
Journal, 3: 179-183.

13. Demir, M. and E. Makineci. 2007. Investigation of timber harvesting impacts on
herbaceous cover forest floor and surface soil properties on Skid road in an oak stand,
Building and Environment, 42: 1194-1199.

14. Doran, I.W. and T.B. Parkin. 1996. Quantitative indicators of soil quality: A minimum
data set. In: Doran, I.W., Jones, Al. (Eds.), Methods for assessing soil quality. Soil
Science Society of America, Specia Publication, 49: 25-37.

15. Fsher, R.F. and D. Binkley. 2000. Ecology and management of forest soils, John Wiley & Sons,
489 pp.

16. Geissen, V., R. Sanchez-Hernandez, C. Kampichler, R. Ramos-Reyes, A. Sepulveda-
Lozada, S. Ochoa-Goana, B.H.J. de Jong, E. Huerta-Lwanga and S. Hernandez-Daumeas.
2009. Effects of land-use change on some properties of tropical soils-An example from
southeast Mexico. Geoderma, 151: 87-97.

17. Fu, B.J,, S.L. Liu, L.D. Chen, Y.H. Lu and J. Qiu. 2004. Soil quality regime in relation
to land cover and slope position across a highly modified slope land scape. Ecologica
Research, 19: 111-118.

18. Hartanto, H., R. Prabha, A.E. Widayt and C. Asdak. 2003. Factors effecting runoff and
soil rrosion: plot-level soil loss monitoring for assessing sustainability of forest
management, Forest Ecology and Management, 180: 361-374.

19. Karlen, D.L., M.J. Maushback and JW. Doran. 1997. Concepts of soil quality and their
significance. 61: 4-10 In; Doran, JW. and A.J. Jones (Eds.), Methods for Assessing Soil Quality.
Soil Science Society of American Journal, 86: 342-359.

20. Kazman, Z., I. Shainberg and M. Gal. 1983. Effect of low levels of exchangeable Na
and applied phosphogypsum on infiltration rate of various soils. Soil Science Society of
American Journal, 135: 184-192.

21. Moges, A. and N.M. Holden. 2008. Sail fertility in relation to slope position and
agricultural land use: A case study of Ambula catchment in southern Ethiopia.
Environmental Management, 42: 753-763.

22. Pierce, FIW.E., R.H. Larson and W.A.P. Graham. 1983. Productivity of soils assessing
long term changes due to erosion. Soil Water Conserve. Journal, 38: 39-44.


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

\id SB ol 5 (S5d Sleogas S g asls Lol glacys i

23. Rienks, SM., G.A. Botha and J.C. Hughes. 1999. Some physica and chemical
properties of sediments exposed in a gully (Donga) in northern KwaZulu-Natal, South
Africaand their relationship to the erodibility of the colluvial layers, Catena, 39: 11-31.

24. Saidian, H., H. Moradi and F. Tarnian. 2010. Comparison of the soil physical and
chemical properties in different land uses of Aghgari and Gachsaran formations, Iran
Natural Resources Journal, 63: 1-12. (In Persian)

25. Tsui, C.C., Z.S. Chen and C.F. Hsieh. 2004. Relationships between soil properties and
slope position in alowland rain forest of southern Taiwan. Geoderma, 123: 131-142.

26. Tgada, M. and J.L. Gonzalez. 2008. Influence of two organic amendments on the soil
physical properties, soil losses, sediments and runoff water quality. Geoderma, 145: 325-
334.

27. Veezi, A.R., SH.R. Sadeghi, H.A. Bahrami and M.H. Mahdian. 2007: Modelimg the
USLE K-factor for calcareous soils in northweatern Iran. Geomorphology, 97: 414-423.

28. Vahabi, J. and D. Nikkami. 2008. Assessing dominant factors affecting soil erosion
using a portable rainfall simulator. International Journal of Sediment Research, 23: 376-
386.

29. Walia, C. and S. Chamuah. 1990. Characteristics, classification and suitability for land
use planning of foothill soils. Journal Indian Society, Soil Science, 38: 286-292.

30. Zarinkafsh, M., 1994. Applied Pedology, Tehran University Press, 236 pp. (In Persian)


http://jwmr.sanru.ac.ir/article-1-365-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

Journal of Watershed Management Research Vol. 5, No. 9, Spring and SUmMmMer 2014 ..............oouuniesies e e eseeeseeisneee eeeeenn 11

The Role of Slope Main Aspectsin some Soil Physical and Chemical
Properties (Case Study: Gachsaran and Aghajari Formationsin Kuhe
kach and Margha Watershed in 1zeh Township)

Hamzeh Saidian®, Hamid Reza M oradi?, Sadat Feiznia® and Nader Bahramifar®

1 and 4- Ph.D. Student and Assistant Professor, University of Tarbiat Modares
2- Associate Professor, University of Tarbiat Modares (Corresponding author: hrmoradi @modares.ac.ir)
3- Professor, University of Tehran
Received: February 28, 2012 Accepted: September 4, 2012

Absrtact

In this study in order to investigate soil physical and chemical properties in the slope
main aspects of Aghgjari and Gachsaran formations, Margha and Kuhe Gach watershed
areas in lzeh Township were selected. In Aghgjari formation in 8 points with three replicate
and in Gachsaran formations also in 8 points and with three replicate and in slope main
aspects, northern, southern, eastern, western were sampled. Meanwhile some physical and
chemical properties of soil such as clay, sand, silt, sand, pH, Ec, soil moisture, organic
matter, calcium carbonate and sodium rate in Gachsaran and Aghgjari formations were
sampled. After experimental tests the results were analyzed. In comparison of north aspects
in Aghgjari and Gachsaran formations, many soil parameters such as the percents of silt,
sand, gravel, Ec, soil moisture, calcium carbonate and pH showed significant differences.
In eastern aspects many of soil parameters such as the percents of clay, calcium carbonate
and pH showed significant differences. In western and southern aspects also many of the
soil parameters such as the percents of clay, silt, sand, gravel, Ec, organic matter, calcium
carbonate and pH showed significant differences. In Aghgari formation in soil physical
properties the highest amounts of clay, silt, sand and gravel respectively with 52/33 %,
40/33 %, 39/67 % and 74/16 % were related to western, eastern, southern and western slope
aspects. In soil chemical properties also the highest amounts of pH, Ec, soil moisture,
sodium rate, lime, organic matter respectively with 8/40, 0/32 ds/m, 6/75 %, 0/029 g/I,
40/11 % and 1/13 % were related to western, eastern, northern, eastern, northern and
southern slope aspects. In Gachsaran formation in soil physical properties the highest
amounts of clay, silt, sand and gravel respectively with 32/67 %, 62/33 %, 34/33 % and
69/69 % were related to northern, eastern, western and northern slope aspects. In soil
chemical properties aso the highest amounts of pH, Ec, soil moisture, sodium rate, lime,
organic matter respectively with 7/82, 1/60 ds/m, 7/14 %, 0/016 g/l, 34/83 % and 1/01 %
were related to northern and eastern, eastern, western, eastern, southern and western slope

aspects.

Keywords: Slope aspect, Gachsaran formation, Aghagari formation, Soil physical and
chemical properties
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