[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

e,
Q’ . LT . .
\V-. YWAY lws g 5wl 1V e o)led fpomy Jlo juoul 039> o o aslisagyy

Sl b plin 3 (55,3LES pgle olSils
el 0395 Cu yoke dcliingy

610 P00 s ol Pl e S Gluogas S Ol puds yuuns
(399 ool 75l 0395 153 590 anlllae)

¥ e . Y . e e s
55 0 ypaim g " bbbl Ls yowowo o il yoi Lo,

(reza_tamartash@yah00.Com : Jggus odicus 93) (5 lw srmb molio 5 (55,5LiS pole olSisls ¢ Loliwl -

L_g)l...; ‘_,;:.A.Ja &L;.A 9 dj)jLi.S .e5.l.c oRKiils ‘6)353 69’.’-':‘-;“) 9 )liat;...‘l Ay 9 Y
RATARTA R SRR I WVFIR 28l o )b

onS

ol 90 il o of yod AL gy 5 S Sluoguas 550 &l i S| b 2511 51 celbiol o3 licius!
2355 o0 Fgn sl olyly s (2l crge Jolge (3ludio 4y azgi b slol (e g 3 ool Ll
Wty S o S 6l (lge 46100 0 ppr Lo I (SIS Jolge 03 Fl oy p 4 polo Gl W
5 )9 Ao oo (B33 31y -Cannl i 10 5y (535 50 all lelii sl 50 ouly Susl 059> 40 (o1,
9 2l @rloo am (Su035 ol 1 22 yo 9 walS (Sl Jolds cilizio (5,10 90 oy (SBAD b Gblio caslllan
S Lo )30 41 (510 praiged cadilaio y2 53 (BLS GG (pdd I g Aol QLN 085 (6 ymno
bl plge & oSl i qblii Joo .08 )5 W )go ddlain 1 53 (g0 Voo Sl & cuai & 495 b g
o 00,8 oy (o il ¢ Ve Gog) (xbaw aY 51 S sladiged g (i (alals YO) (5,10 paiges
S 503l 390 oty lo3T 50 (0 yiSIN Sl g sy dumol iy ¢y <359 755 o T (055 (Sl ygaS S
Luxo 33 3 5Ll oo 3T L & aws 3blo 1o S Sluoguas G150 (525 it (w2 25 )13
i w381 L as 0l L g i .uls ol O as—wi GS™ (Gamma Design Software) 1381
Cramred ol Al (331 Ayl g A8l alS S (359 9 T S (Sl @bl 50 10 0 e
L ol )l (LS yd (610 y0 500 50 3l Sy il il 5 45 310 LS Lol (e 3IUT
sl 039y yiienrd Ll (Gl (Sunly 9y (S

ouds sl 0395 Yol o) (T Wluoguas « S0 5ol 1 guudS saojlg

Sl 5o Bblie (pl azmiliz Jg aBb oo 09290 doddo
L algioe 935S 518 oo 5 (oode o e Ay 0opiS pol slaeje> pol> Jl> o

L(\f)dol.oawm‘)c.laﬁwsjbf‘fw 0)‘..5 @‘)%sjm‘@tf uam.’ﬁ.’ )‘ 6)1..5).30)@‘9
N rmtar s SLo a5 &85 (nl 4 azg ey 51 G LT 51 0 0t O3 9


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

ANA

5 esliinl b yel cpl a8 conl sasay o 51 Jowe
1S @dly p0 08,8 oo pdy Sl el e
g enlie Jae ) L] e Lol Cilual
P LG e S S Ol s oy
Holas 5 ble adge 9o B5 L

OY) wily o
Lipe S obed 5 (S Ologas
Sladlas o S Ol s p o G g Sl
YONUNDN) el oions, L3 4 Cilisre
Sl pss a5 wSols ol (YA) ey 9 (e
9 Solopeye a uywd BB pwly 5 o))
M‘s W?S‘ )O W) JLA.C‘ Q_AJJJJ.A 4\.9.:[.».»
Sy Gpdy s (V) w5 e g Sl .l
3,50 3 pl slaaidul 5 0 1) JTosle S g
s ol Ll lele cools 1,5 axlling
a1, Q—‘ Sl S Gole,d g Lol 608
STosle e Slis 5 Jge Jelse olgie
ngi” ¥9) Ql)lio.a 9 b XS gl Lg).m
5 6oy il cou |, S ol s Sl
9 oy sl SO 0 alS g Lol
s J S S Sy el e
2 ) oL 5 gil5 055 0 S (55,50
S Cleogad Se Gl s v,y
o @it gbpee glaad )aL,o
Sl aS a8l Cwd A pl 4 Gl gse

Cawd 3l S (S0,88 4 oo wilgd g0 ol

WWAY liae) g 5l 1V e oyl fommiy Jlo judul 095 Ca o dnlidags

245 09 Slgaal (g e o)l Bl by
w8 S 6 Sol> o W, 5l B adsl e
PLS pibg bl a len Solia g ogl
V) 0g0d pladl cylo) g ainja (o 2eS Bro b
O E-PCRIWUI § [P S g A PYRPREN W |
L:B;b)i:&bd.:u.wwj)o O)‘}Aﬁwb
ST il L gls sy aily su s e b
Oiols ol el s iulidl jglaie 4
OAS (ti s3> e 4 S

Srdpes Gl o2 (b GlapiasS]
Jolge JuSep a5 cwl S
6)4..&.’)*.‘.2.’ 6‘)‘0 W’Q 9 S OMQM
oolwl bl Cupae Jolbs a5 Sl

W (79) sl il 5 ool 5 cslial
5 S Clusgar Sl ol colls
R N S P R &
T b, 3 eolitasl il ol o sl Caranl
2 Fee Jolse gildan 5 Ll ey b (S
23 e bl 4 e G Ol ol
Syge Gyl el o e G a
Gy g Ll N0 Cuz 005 e
Aiged g odolice W86 a5 olo e o ol L3,

PR S VIS VR v CO WL E= RSO B PR VGO


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ 82-0T-G20Z Uo J1rJe niues  Jwml wo.j pspeojumoq ]


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

\VY

Olyeds oSy abli Jore (285 &5
5 0030,5 s (alais YO) (5,0 pdiges blas
=V Bes) hw aY I S slbagal
SLaasgos (g 33,5 Sl 1 (e Sl
(oS Gyt pew e S
Colaa g abdenl el Gaed (g
() oS Jate oRaslesl 4 (S 2SI
Wosls (Sl Julowi g 255 -

4 Loy sloosls Jolow g 4520 jolatoay
5 &z S adlaie an 0 S gla S
(eSile Jolis )bl slayall Gl
5 oz e oSl Gl Sl
2o spSeilil slajie sl (Saas
oyl 3l Gizmes aD (pei alaw 3bl
bl slr el Olpea Ol
O a0 el LS gpd s
Sloogas GBe Gpdmdl (ow)n ek

361 5l eolainl L alE aw bl o S
O a i GS" Jl5sle, 5 5l el e
(Gamma Design Software, MI, USA)
A eolawl
kools  gilwJlbey lanl olae (pl @
Jlrrt @ig b ploosls 1n) (285 &g
Qo Sl (Sew a5 WiGls Jlis 4 1y Sl
G2l s g 350 Lapl S ly j0 ol play
&y 00,5 Jdow mls 4 olezel coll8
L)‘“m LQJT LSiJ? LJ«.:LM:‘ » osls us)a) JLO)J
VU S e Sex b oslaosls a5 ol 00
e Jlys me shls laesls lgica
)..JLJ Cg ezmen (YY) wal ad s

WWAY liae g 5l Ve oyl foomiy Jlo juBul 095 Ca o anlidags

SId paiged (g -
5 P e sl wyn e
soul o 3l Slaws ol 1w (S
e gy, Goas b bl wal,
Al Sl a9 oS (Gl el
Olyee 4 azgi b oS 5 Slhon adlate Sl
ool p g 485 D90 pls g Ll (g yiws
bl o5 o e 5 o @l & (So05
Covo | plaebl Sz s S e Sl
IS candg g (LS by o515 bl
sl Sl odgy Slais ee e alep Sl
IR 398 b 3l Ghwgie alols o oS b iy
Al aid 8 b o oS ddlaie lgie 4wl
Olye 4 5 adhie ;3 39290 (358 4l S
5l Bblie al 0T aend g ye Al
(e 5 ez ) G Tid Slpogas
Candg )l 2lsr g of lulyd g ey iz
wol lopose HeSB o (Js oo LSy
Ghlie ol oS o il ks
455 3l gz e dilaie )0 &5 039 lidig - ldle
(Medicago polymorpha) ,ls,l> axig e
4 «(Astragalus microcephalus) s,; -5 o

JoSile e 5l S ddl e
——Sol 4 4 (Poa bulbosa)
a0 3l Sl adhis jo 4 (Stachysinflata)
Slasl, LSas (Artemisia aucheri) oS
wiliio o 5 (AL Sl e ) o
G axg b g Solaiunw Shgo 4 (6,10 pdiges
Yoo galols 4 Gy Voo u.i.m‘f O cuas
wbhic 2 op> g b Cuz 90 0


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

\Y¥

G0y o il Cow S Dlaogas GlSKe Ol s s

SrSolal blas jo paie 039 Ay ol yo a8
SrSoil bl o piie (59 Z(X) 9 oud
oy SeS 4 ol o el s
cowo oLl Cross-validation e Leel

W8S O)ge sy

i o SLs sla Sis s )lel cinogs

A Jgaz 0wl slas,lo o, b ddhaie
2 S sl iy ole 5l o amo e i
5 9o, VEYIY L ol 2o )0 e o dilate
Oty Gl a0 Ve L S g
OlydS cayd (255 g 039 Slpd o o
3o, YNVA olie s abowl as by o pe
9 OFO/V L pely 55 0lS” aslate jo 0l oo
sl oy Ve b g 5 (Sapsdl cglie
oy (o yieS lodgy Ol ptd oy (o ik
Aoy YITY e a0 S jand 4 &l o
adlhie ,o pizmed owl alily plais
o Ol pd i 5 S Sl
Ol 4 oy 200 9 S Al @y ol 5

(\ Jsd.’>) Ml.n L5‘°‘Io9'~’f° Qo 0 Voo 9 VY-

R R S
5 6O, Nlor alize Slpx o aled s
5o dmlie lp ol JpS ol g0, Kilusals
o it Slate 4 ahd 55 ) CueS
sl deglio 39y G5 s dgl SO
WP biasdee pled lp lol
dod Olyie cos ) DSl pes ol

13,5 denle 25 3o Sjpe 4 Wbl

N 1 N )
y(h) ﬂW(h) 2 (2(x;) = Z(x, +)

N(h)  h alals sl oeb)ly aes Y(h) o5
h o8 alols L ool e bla 795 olows
0dd (S ojlal yaie polie Z(X+H) 5 Z(X)
ith o5 | Sl slacasdse 0 iy & Z
i 3 S 2bogyd sl n a0
Sz ,S oy )l S gl iy Sl ik
DS By, il Sz S ol eoli
0o Bl by a5 il g lel s
315 63b5 9,5 )l 8,905 b Uas il
(YY)

Z() =31, %Z(x)


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

\VO

WWAY liae) g 5l 1V e oyl fommiy Jlo judul 095 Ca o dnlidags

538 ol el 039> Sl ez o el dilate a0 S sl Sy heoy ol ) go

SaiS Sy ohsicuye e Bl GSle paSle peie adbi S cleogas
A A a/+ -4 “fe e VIV VY - VY a e

SV /g a5\ N N <164 JEY ol (2oy9) JT oS
S\ —elef VEINY N s i3 XY Sl

YE/VQ YAy Voo oy oy “IYY Y a e

YIEY = Voo ¥ “-¥ s Yl (20,3) s
ZVIVY - 16Y Yoo e e A e S

Y IR ¢ /Ay ¥/-q YEIYO ) vy e

—+JAA VE \fAnt VY AY/YY YA ) ks (80,3) ynd
—eIVE AN §les A YENY ¥4 ) Sl

V- Y FY VEYY YIVE A3 VAIAS VEA e

¥/ —I+A OFOIY SIVY VA fr YV als (20)) oy
YWY -FIVY vs “IYA “I- 32N B Sl

V¥ VY oy “¥Y VY Ly “-f

SVIYY “IVa Ve ias ias “IVa o-F Z; S e
“\/IA] “IY¥ AYNA “/F) ias +/24 s Sl (et 2 it 2)
—+IA- I oIFF o ¥ s VIfY VYO ampe

YIFA ¥/ 10 ¥ YI£5 vior dlOY s o]
—eIVY “I-A VY oo \Uai & VIOR Sl

- 104 -\ 1A ¥/0 FA/AS OVFD  FYIFY x> e

“IFY RYR VV/-Y VIAD VEIV V4 VY als 58 A Oty
_eIv¥ N 5ITA Y/AY fo/- ¥ oy ) Sl

Lgs oIS adlhis j0 000 lwsie JLSK
Slas e Jaw 5l SB I )8 g anonl
009y Ja.ww J.a..’ A_JLA.»&S.«G} L)"‘ GJ&A ‘Siw‘s
S S g Al o Sl ddlaie ool
TS A g 03§95 Joe )l 3oy @
o by pe slael Soly (V Jou) widlos
o alE aw sblw 0 Sls Slogas o4l

el 03] F g VY sl IS

gz 0ad (e slaJue 6558 &

ol SL la Sy lp Joae oo re o
S sl She aer gly caslin Jow a5 ols
S e Ly 3 Sliien g9 5l cadlato s )s
Gl Az g L 350 (pl el 039y S
Sl )iEle g a8 oailenBly Sl o g gomme
SRy 2 4 ond Al sl Jue (oled o
iz o ailate o el oot il S
Selas 5 (AT 525 S la Sy ol
Oeizred Nidged Sl (gled Jue 5l (o S
Sl (Sily s S logas oyl
3 amae ol g ey aud g baugie


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

\Y# G100 0 s il Cow S Olesgas GSe Ol i s

JYSERS ﬁu] 058> Sl g gz e S adlaie s S 50 Lad s 4 ool Jlos! slo Joo glail slo sl )by -V Jgo

RSS R “’iw‘j e pom  come  coc oo sl Joe  ailie S Sliogas
&
N7 NN Lgie VAVA “IVA e oo el F
SNVE Y Lgie yra- N e oo b als S oS
MY eIpt s VA4 s e ofeeY P ¢ Sy
YR YA Lgio YV -5 /P -/FY b =
JOY Y 65 YOA ) e oo $95 als o9
SN NA Lagio YV -I55 oo oo 55 Sy
BIOY oY Lgie Y\ -1 a1 YIAN 895 =y
AR/ ©s veq -134 YIVY /e 89,5 als i
SYY - /AA ] 3.9 <A} VIV < 1AD les Sy
R YN | Lgie Y- N N o f 695 =y
XYY ] . -2 TVIA ) 69,5 s oy
dleeq eIvF Lgie VY -1 “IYA NY 65,5 Sy
IS SERYINA Lgie AR I “IYA -/+9 =l f
YAY  ./A¥ &5 fYy -39 “No oo &95 als oS Colan
e DA s FYA STy “NNF e s Sy
JEAY Y- Lsgie YV N oo oo $95 P
VEA v Lgie OYA -I5¥ ¥/va VY b als Ay
IFF - IEA Lgie VEVE a3 oo oo 89,5 Sy
VO[T eI¥A ] Ve aLe -I¥a - 100 b = ‘
VYe o e¥a 65 YYA LL vIst /e wles als ‘u";w
YV -AA G YVY <Yy a/5) /e 695 Sy s
ooladl Sla e £gamme RSS ¢ Stauod cups R (il aels AAD (Ciiw) ailin] i1 :CO+C sk j31:CO
azpid
LYY 4 o
TaATAE- . ra.vadE-. ¥
T ovayvaEo s 3 vassrE- ¥
R jaraE. ¢ AR LY 2] S
ERRTIRTY-A E aavivE-
----- E+ o Ee
LR 1) Y- OY Y
{ njaleli

{ npalala

QS ddlais o S Olusgas;l (S5 pl 5 e ly sl Jas -V JSs


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

\VY WWAY Gliasy g 5l 1V e o lods [pmeiy JL..;,:;.I 0)5> Cu e doliimgy

SAen¥
ywasiE-. ¥ o o u]
o E- o
_i O C
= omarrE- s
3 wravyE- p
CEs.
¥ L 5 »
{ injalals

e

wedlsly ae

Al
T |

| yravvE ?: 5 .

3 ‘V,?WE---YE =0 O

= ok

5 b orE-- 87

..... E: .

1YY Theooo AFh ¥

{ afalols

Fo-- - [

{ eapalsls

&y dbbie ;o SB Slogasl (55 el Se)ly sloJoe -V S

AEy - i
3 woR // el
a N // Snl.
o - -
LA A T
= - E
T ovg. -
bl ¥ T T
sl

sl
araveE-. sz L
expevE-. Ao B
wyovral - ni_,—ﬂ’”’”gf o
v anrE o ac
O S
W Y. ava v

[FAPH

S ailais 3 B Sliogas | Sy olTs s sleJas F S

2 odd (2lig)s Jae sl so aST W)l 05
Slasges g0 0 las oYL ol coo Lyl
SE sla Sy @ bape Ko S glaasss
LesT o blis Sl 25T, oS als ans sbls
Sla Sy 0g 0 cdalive asie job 4

ol o0l ool QLM.J Y 9 70

a3 oo i (V Jgur) (o jliel mlis

oo Jlael Joo S gla S35 e 5 &S
o 5 Sl adlaie ;5 anaenl 5 jand ol
Sl 0S5 gz e dilain 0 (S S Colon
F9 Sl Jloy9 5 oYL oo ) Sbyg)0
S oml Ogr S 5 oyl 5l Jaloe 4l


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

\YA G000 ol il Cow S Dlassas Gl Ol pusd s

P JE TN = S aghica o S—ozu S gy a2l Jome i jlael sl gl )b -V Jou o

295 ol 550 09>

i T DI I e S e RO R D s aibais S Shoga
¥ VY ofe <IFA Y
e ¥ e Y R é;); o
AN <[F) o) <IF) Yy Sl 25
IR Sy Ay <Y I8V oo
¥ ¥ e <I¥O YA ks (3039) B39y
ey VY oq e Y e
Y/-A ¥Y/IAD e 18- —IY¥ o
VAR \VI-f feY “IYY “IYA ks (0039) i
VIAY §I-Y AI¥Y TN <IAY S
YV YIVE fe \ RN o
$IVY \/$) ey “IYA —/+A ols (30) peily
¥y \ISA e A1¥4 Ay S
JIYY Y ey <I$A “IVA oy oSl glan
“IYA feY <IF¥ Y <% ols 2 omkaz she)
i3 i oo ofee ) Sy (o silos
¥ ANy e <1$4 - IY¥ o
<I¥F e AIvY o Y o5 o]
“eY VY A% AIv$ <A S
YV ¥V (IYE (IVE Vea o .
VIAO VY ofo ¥ Y ks ““’;M
VIAY YAV NE VY IRV S o9

EETE

LS adhis jo S Olusgas | S Sz S sleaca -0 S


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

yva

Ll St ]

WWAY Glaasy g 5mb 1V e ojleds fpzy Jlo ).._mT 05> Ca i doliingh

gand

O A

£V

©1009n

P
- el ety PR U

A

ADIBESG

KANEAS

O WESD — )
UMW FuWS AN 574025 ST30

Sy dihie 3 B Sliogas S S S sleatis ¥ s

5 10t Olies oo ol mlis s 4z L
S5 3l I iy gz ye adlaie ;5 (359540
ey el OlFes &5 el (55l 0 e
J—do 4 gylo 0 Slad ioli8l L oS ges
oalS Ao )0 9 (AL il ol
le polie e (S a4y Jloole iS5k
adlio o pizen (V0 NQ) .x_,l.,u_n ouals
aS Cwloog YU S anal s Slew
9 &y b Gl ol s ol
A e 45 il S Jdgn e 2 S
(YY) 555 co geaos 4y liy,S (s Syo 35
i 4 gl askad Sl Cons Jgone 55k &
S (Simly gatadS gl wSilg oo

)l e 5 sslal sl il ls

S Gy s a5 bl S Sleogas
KW BRI KPS ARV S I O PSR CRUOT i
(J5 bl 5l (sS4 285 A g e
P25 e )3 S pdy it b (Solal ks
)90 S yiie o )3 dlios )l peiged
2l do o Aol walllas (pl 0 (o) 5
=S glyls adlie aw o Sl Jolee
Jdo a4 wlgy o ST Wil o Dl ks o
o S ailare 1y (S oSy Ll
e a5 ol o)l e g cand Sl Ol s
o=l o el 0y 3 adhie S SB eSS 4
8l s poline ls 4 (V) (S oS ais)



https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

G0y o il Cow S Dlaogas GlSKe Ol s s

51 lake g 0090 (598 S Ll shyls a8
A Qs 55 wSlien 05 Sl o] (slanad
s dilaie ;0 bysie (nl e Vb (Swsn
..5).3
=STas ols lis g—dow ol gl
Jo slylo aglhis a v o S sla S5,
9 5505 o Ly aS alosgy olei 5 55,5
Lo s Jlocad s sl Jow ju ;500 e
Pamhsbedas )l Sl (ewss 5 6555)
aS ol las bales yuss )‘iJL;T (YPNF) ails oo
Gy G Lie Sl wgas L5 a s
slo S5 ),.:l_, aals Ll (g d s
Wsllae 8,50 wlade )l s (S i
Vs aal 255 ),.sl., aoly 4z, bl o
5 4loasg, STy eSS LSle
polie 1o 15 g Sl Swgn Cinds (o
4 (AD) )...,l; azalo (V) o)l Al 0)se yusie
aS 0090 YAVA L 2 YVV 5l gl on adlais
Joily b S oaal iol58l sasms lis
Ladiges « il aals 5l ies Jolsd )5 widlas
Allaie Gl e b S Sily a5z
aghio o b paie ol ol Bolay bl 5l
Slodaises 4S5 e pl 4 o)ls axdllas 5,90

S0, )8 eolaul 550 S sla S5
LS (SKimslg ol /YO ), eS als
a3l YO L VO ey ;51 g Sl e
< IVO Gl YL g awgie SLSe (Sl
[EEN RSN NS DG PIC IS LORE A
SE cleogas o o a5 Sl it 5> 4
5 059 A (S e o I S alox |
WDS3g b (Sily Sl (Sl colas
S gt S Sy 515 Jole 4
IS b 4 55 gblie plu jo g andls g4
S92y S Jelse b gt 5 (558 (Sl
a8ly o LS [ Simaily opyieS ol azils
&9 0 Pbal Jalge 092y caas i
9 039 4 (S S o AT 005 S
§ Sglen die) Q?.‘ 39 b_i;).&ll Colan
S (Kimly 45 0,5 ol (M) ol Bea
IS clogas S5 Olpss abws o3
JrsS S olie g9 5 SLs b L3
ol (Son firhnds o (Fiwaly 5 395 00
5995 0 b8 wile IS8 s abwsay
30 add o Hlis as 00,5 ]S hale g e
Sl oy Ol Sl s 4 gl ddlais
Gyl 5l el azily palS LS Sl
Lo e o jo aS ol A azgi b0
S (Sily SLs  lools w0ids (o)
AS S lat oo el ooly L (g pams
Gl wlide 1o Cusl (Son S Jlools piiie
Bzl jo 4, )5 4y ulide jl S oS
B e 3500 40 il aily Sl  Siwly


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

AN

S L3 5l AU Sl adlaie o Slaees
el 0398 jidu cpl o

Cbpmliaagly I b
Sgis s o S 5 38 adlaie o S
w0l S o pae sloa ol sl ol as
oelS |, SLe Cleogas (6 pdy e
Iy ol Glrojes ool (6,10 ,00 00 9 00lo
S5 e Sl walss pdy Gl
S Slyess ool caz kel e b,
Soedily (63,40l 5 j0 Wlg o g 009 Mg
Bles S8 sl sleejex 4o b poe

WWAY liae) g 5l 1V e oyl fommiy Jlo judul 095 Ca o dnlidags

=2 5l 9 laatse 5 alie po 4 Suo3
s ole 4 il g Soglate polie
S Sl yho 4 S03 5 S (glanks
5 il oo tluer bl o S Siwgn
laakd SLAT) o,en 5 (2505 e 2l
N il SLS )y ao)e sl s
C8l Ol s pace 5l lad as W ST 5158
Syb sl Soop Sl oladd o S
S oisr 5 I oS e STy R
Gl piawsST 0 Wl (g4l 0 o Sl s
o=l 0 a S (YEYVQD) sl ouds anl caliss

o N

0.

S (SKiwly g i S s s ddlaie

&lw

. Brus, D.J. and G.B.M. Heuvelink. 2007. Optimization of sample patterns for universal

kriging of environmental variables. Geoderma, 138: 86-95.

. Cambarddlla, C.A., T.B. Moorman, JM. Novak and T.B. Parkin. 1994. Field-Scale

variability of soil propertiesin centra lowa soils. Soil Sience, 58: 1501-1511.

. Drewry, J.J., JA. Lowe and R.J. Paton. 2004. Effect of sheep stocking intensity on soil

physical properties and dry matter production on a phallic soiling Southland, New
Zedland. Journal of Agricultural Research, 42: 493-499.

. Farazmand, S. 2004. Determination of Unit Animal Daily Forage Requirement for Sheep

(Zel Race) in West Mazandaran Rangelands. M.Sc. Thesis, Tarbiat Modarres University,
67 pp.

. Gdlardo, A., J.J. Rodriguez-Saucedo, F. Covolo and R. Fernandez Ales. 2000. Soil

nitrogen heterogeneity in Dehesa ecosystem. Plant Soil, 222: 71-82.

. Green Wood, K.L., D.A. Macleod and K.J. Hutchinson. 1997. Long-Term stocking rate

effects on soil physical properties. Australian Journal of Experimental Agriculture, 37:
413-4109.

. Hasani Pak, A. 1998. Geostatistic Tehran University Press, 314 pp.
. Hou-Long, L., L. Guo-Shun and W. Xin-Zhong. 2010. Spatia variability of soil

properties in along term Tobacco plantation in central China. Soil Science, 175(2): 137-
144.

Jafari Haghighi, M. 2003. Soil analysis and sampling methods, and important
physicochemical analysis. Nedaye Zoha Press, 236 pp.

10. Jafarian, Z., M. Kargar and J. Ghorbani. 2011. Spatial variability of soil propertiesin

two plant communities of grassand and scrubland (Case study: Vavsar Kiasar
rangeland). Journal of Range and Watershed Management, Iranian Journal of Natural
Resources, 64(1): 13-24.


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

YAY G0y o il Cow S Dlaogas GlSKe Ol s s

11. Jordan, C., Z. Shi, J.S. Bailey and A.J. Higgins. 2003. Sampling strategies for mapping
within-field variability in the dry matter yield and mineral nutrient status of forage grass
cropsin cool temperate climes. Precision Agriculture, 4: 69-86.

12. Journel, A.G. and C.J. Huijbregts. 1978. Mining geostatistics. Academic Press, London.
Kamragl, R. 2010. Spatial variation of production, density and cover of Nitraria
schoberi L. M.Sc. Thesis, Tarbiat Modarres University, 76 pp.

13. Khajeddin, S.J. and M. Basiri. 1994. Proceeding of 1% rangeland and range management
congress. Isfahan University of Technology Press, 488 pp.

14. Liebig, A., JR. Gross, S.L. Kronberg, J.D. Hanson, N.B. Frank and R.L. Philips. 2006.
Soil response to long-term grazing in the northern great plains of North America. Agric.
Ecosystem Environment, 115: 270-276.

15. Miller, M.P., M.J. Singer and D.R. Nielson.1988. Spatial variability of wheat yield and
soil properties on complex hills. Soil Science, 52: 1133-1141.

16. Moghaddam, M.R. 2007. Range and range management. Tehran University Press, 470
Pp.

17. Mohammadi, J. and F. Raeisi Gahrooee. 2003. Fractal description of the impact of
long-term grazing exclusion on spatial variability of some soil chemical properties.
Journal of Science and Technology of Agriculture and Natural Resources, 7(4): 25-36.

18. Moradi, H.R., SK. Mirnia and M. Faragzadeh. 2008. Effect of grazing intensities on
the soil physical properties and vegetation cover of Charandoo summer rangelands in
Kurdistan Province. Iranian Journal of Range and Desert Reseach, 15(3): 369-378.

19. Mousavi. M. 2001. Investigation of the effect of livestock exclusion on soil and
vegetation changes in Rezaabad semi-steppe rangelands of Semnan Province.
Proceeding of 2™ Range and Range Management Congress, 106 pp.

20. Polhaman, H. 1993.Geostatistical modeling of environment data. Catena, 20:191-198.

21. Sanadgol, A. 2002. The short-time effect of systems and grazing intensities on soil,
vegetation and animal production in Bromus tomentellus site. Ph.D. Thesis, University
of Tehran, 169 pp.

22. Schlesinger, W.H. and A.M. Pilmanis. 1998. Plant-soil interactions in deserts.
Biogeochemistry, 42: 169-187.

23. Schlesinger, W.H., JA. Raikes, A.E. Hartley and A.F. Cross. 1996. on the spatial
pattern of soil nutrients in desert ecosystems. Ecology, 77: 364-374.

24. Tamartash, R., H. Jalilvand and M.R. Tatian.2007. Effects of grazing on chemical soil
properties and vegetation cover Kojour rangelands, Pakistan Journa of Biological
Science, 10(24): 4391-4398.

25. Vieira, SR. and A. Paz Gonzalez. 2003. Analysis of the spatial variability of crop yield
and soil propertiesin small agricultural plots Bragantia. Campinas, 62: 127-138.

26. Virgilio, N.D., A. Monti and G. Venturi. 2007. Spatia variability of switchgrass
(Panicum virgatum L.) yield as related to soil parameters in a small field. Field Crops
Research, 101: 232-239.

27. Wang, Z., B. Zhang, K. Song, D. Liu and C.H. Ren. 2010. Spatia variability of soil
organic carbon under Maize monoculture in the Song-Nen Plain, Northeast China.
Pedosphere, 20(1): 80-89.

28.Yong, Z., S. Peth, J. Krummelebein, R. Horn, Z. Wang, M. Steffens, C. Hoffmann and
P. Xinhua. 2007. Spatia variability of soil properties affected by grazing intensity in
Inner Mongolia grassland. Ecological Modelling, 205: 241-254.


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

VAY WWAY Gliasy g 5l 1V e o lods [pmeiy JL..;,:;.I 0)5> Cu e doliimgy

29. Zhang, C.S. and D. McGrath. 2004. Geostatistical and GIS analysis on soil organic
carbon concentrations in grassand of southern Ireland from two different periods.
Geoderma, 119: 261-275.

30. Zhao, Y., S. Peth, J. Krummelbein, R. Horn, Z. Wang, M. Steffens, C. Hoffmann and
X. Peng. 2007. Spatial variability of soil properties affected by grazing intensity in Inner
Mongolia grassland. Ecological Modeling, 205: 241-254.

31. Zheng, JM., X. Li, Y. Chen, X. Li and L. Liu. 2008. Effects of Salsola Passerina shrub
patches on the micro scale heterogeneity of soil in a Montana grassland. China Journal
of Arid Environments, 72: 150-161.


https://jwmr.sanru.ac.ir/article-1-422-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-28 ]

Journal of Watershed Management Research Vol. 5, No. 10, Autumn and Winter 2014 ..........ccooeriiiiieeiinne e e e 184

Determination of Spatial Variability of Soil Characteristics under
Utilization Intensities (Case study: Baladeh Basin of Noor)

Reza Tamartashl, Mohammadreza Tatian? and Mansoreh Kargar?®

1- Assistant Professor, Sari Agricultural Sciences and Natural Resources University
(Corresponding author: reza_tamartash@yahoo.com)
2 and 3- Assistant Professor and Phd Student, Sari Agricultural Sciences and Natural Resources University
Received: August 30, 2012 Accepted: February 17, 2013

Abstract

Lands unsuitable use effects on vegetation and spatia variability of soil characteristics.
In this regard, geostatistics method according to the modeling of factors cause to better
evaluation of the parameters. Therefore, this research was investigated the role of the
utilization on soil parameters changes as suitable tools for management in Baladeh basin in
central Elborz mountains. The different utilization intensities as critical, key and reference
sites were selected based on proximity to water sources and traffic routes. The sampling
was done by systematic method by five transects 100cm in each site after determination of
plant types. The points of transects intersection was obtained as sampling points (25 points)
and soil samples was taken from the surface layer (0-10cm). Then, soil factors such as OC,
N, P, K, pH and EC was measured in lab. Soil spatia variability was done by geostatistics
method and GS' 5 (Gamma Design Software) software. The results showed that OC and N
were decreased due to utilization intensity in critical sites but pH was increased. Also,
geostatistics analysis showed that spatial variation of soil parameters were more in critica
sites to other sites due to destroyer effect of utilization and the spatial dependence in this
site was less too.
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