ARRL Moo Lo/ YTAD s (YA b)lond [ ¥ Mo/ 5;,90a8  pwiige Cliiind alxe

é,ﬂaﬁ 6‘?‘3")““)?&5))3"&‘&“&5“0;3113‘
ol 199 399ls dilie 48 5 TadS (g 4 TP o) 99

" el o 0 g S et

ATENTEY o Dl b b 3 5, S Dliind 8 g 5 B lhded 2 e Sl gis
slag sl S i 0p S sl 4 elyas_dehghan@yahoo.com ;L& ploy OV TYYYLATYTOVO
BUPEY I JPCSIPIN JH PP DL T P P12 G [ [

AOVIYE s bl b ARG e Z3L s sl

[ XW &S

)L @ b ol oo 85 Comad i (5,130 U1 5115 0,198 (A s )3 03,13 mte g oo slilje 5 (0l U o5 )95
3Nos (5lial 9 3 St a3 51 (55,055 (51 o9y Amlin (1o ulejt (ol 513 (a1 )BT ol cnlin S, ix
s el slgal Jlaud o0 aBly yeqkd (55 ,5biS R a8l 5 pur) S S0 )0 YYAY Jlow olaol )0 i B!
Jolod ot (s )5 ol Tt 1,50 duw p3 skl JolS (sl gls I )5 00l 3,5 LSy (Slas ) i, a1 Ao ]
(T4) 0 Sl Ve ,9l9lss (T3) fiw Suwsd 5lgd (T2) S Sz JLgd (T1) pgupo (555955 5oy,
Bt w3 93 Sl 5 e 8 o0 S 391 (T7) (555956 (o 9 (T6) 193 (819l (T5) Jio il V0 ,g31guilyS
Sl g dmSgh alans oo Kok 5 31 (55,9516 SW e, Sglil 45 315 Ui gl 239 (V2) LDIS3 4 (V1) 5,908
K 13 g Unigldd ity gad bl g 4l 158 g dadga 45 ails dlaad JHJ Lol w13 e g yo s j3 gy
Ot gl Lol ity 3929 13 ine S (55,9056 1 b lioS g g po (55,95 (5W o9y (ot 63 Shos i 51
7543 95, Kas Jlai 51wy )90 pB)) oy g 395 513 e wgu e g, LTO U T2 oS (5,956 (sl 0,
9 S5 9SS URg) O ey 290 Slaas i S 51 3y P VLl Sl i 51V 0 g 30115 gl n il
Btre o S ddgh dani (65,98 B (glaphg) deb )3 45 313 HLIS Ggew ) gl Sl 352 I3 dae il 51 S
bl 1 g alio 3bLa g j99bi Ailate )3 g5 malliens CulS' g1y ¢ IS ol ) ol 3o DA S 252 (T et
g s a1y led RIG o9 2 g alueS (55)9 T (sla s, S 58 1 e (e e )3 Sl £ g Lo

255 Py pe 9, Bule e LSO s

Sl sleo )iy

pralions CualS (ogem o (55195 B cdineS (65,958 15 g5 b o 0

Al



Ao dg=> g Fovge ol a5 Sl Slgal g layile 80108
Ying et al, 2004) ol ol oYL g liFale, W
$9SS 5 S5sSB e S R o paeye gy ilae
ol a8 g 0l a5y azily _als

SUT 6555515 5 Ue8 Dlgal g loopuile 51 eslazl
i 53350 (2E Ll 5 oS WS Sslina
mhw 0 ool osam U LS bl iS55,
3 o g Shlos 5 ool Sas a5 wilo e ik S
S wmlie Soal 3 Sy S o) s dy cusls
ol G3LE dmmiy HguilerdsS Laa) asgf l o 18
TN STV U FIRER SN[ PR
oo sl e Sl YT sgu
oS bl paey joilenteS (Almassi er af, 2000)
i Gee UL Ll Ly )i e Lo 4y S5 g
AS e byl ks S Ly g il
ASmith et al., 1996)

75U gy p b (Tessier et al., 1996) )/ (Son g pund
au 8 jllacliny jlad (2l8h adly ois 4y Sy S
sy S (Fopdd p(aza FO I Aly 5 el 7
534S 2l (LS (65,581 (sla gyl b T Aglie
5035508 1Y 5 ool (g et oSy Sy L 55955
o o513 39Sy 595 sl wd AY 5 50 e
S b gy9 55 e ald walys laas Sl
VSl el 5 S 8 (53,28 alle 43,05,
D30 e S glait o 05lgs Tuiiig

S I ol legen 5k a lgs glaalsls
L S law 5l g g 0ipeS on [ b osn nlo g
(Mansouri-Rad, 2000) ai JaF o l> 5 glazi,

ooy )__:b ep b (Leeeral, 2003) - Sen o
e 25 (gl a5 605 056 7 59 55595

w9 Id 44l g adgl 65,555 Sl Slidae Wl mis

aolel! g 015#.5

dodic

L o5 5,08 da Jolt (55,9515 850015 pllas
PS5 b asb b adsl (o)1 Dol 5l air ool
g oly > 55,5l g LS a4 sg L eyl
05l S gl Cnaid) gl 13l A b (s \_g)'L..oJLQT
Gl (Almassi er af, 2001) ol deayd Vee gblia
gs_i_ul_in LS))—’] )‘ R PR Fe Sgde 2 R 'nl.'>u| _;LL.RDG
6j)5-.5‘-‘;- \J)..a E_.ru.mLo dj)gw ;_‘L:.l.o.: = \J]u:us 3,56
.(Jacobs & Harrol, 1983) 09 o ;3 i gl 4

] ;.....ff) cln.a )lISA B YT L UL:""’)P Qt‘:..u‘
U.J)L‘J ) Uu ‘U*)J‘—')L‘ )' LT ATAY-AY J‘_..a =
S5t S )3 gy daLSade Gl el
Sl Gy §3lemosbol 3 pganpe (2, (Anon, 2005)
Al L85 5 g paSalle o505 Sy ()

(§hmailn )U hle oy pd Bk 1 S ailb F ),
-8 ((Stobbe, 1990) ; = clacale |05 aile ool
sLla o S 5 da g len Jeloe cpae o pie
L o S Iy W | PSS Sy S PRI SV Y M
La yisgis 500 3,k 31 (Kouchaki & Soltani, 1998)
.))b puve GQ.JLI‘.Q £ 3 ya Lg)')y_ﬂ_:'v- ey as Sl sala UL....J
Archer ef al., 2001; ) o) dpd oYL A e aiila
Olel 2 3 pae (Kheiralla er al., 2004; Ying, er al., 2004
sy e e jaa_l] 34— C e 30 Cagw
Sl g aalin S5 (Ying e al, 2004)
sy wnls (Karlen & Gooden, 1987, Morris, 2000)

C.._la....._p 08— i o o (Utomo ef of,, 1990) S \_.,ﬁ

(Kouchaki & Soltani, 1998) o il s Sls

ségm )d LY El LS))SJl} w_;L.l.a..C g o UASJ )d



w3 8bon sliat 5 2)8es w655 I Blise gla ,lg, ST

S35 B 4 Wiy At (ol g SRl g pg pe
s a8y b golazdl il gblie (> y0 bl

Slpp oy L (Ying er al, 2004) S
s 33 45 28 T i cdlS g o)l il
aSh s Dlgol w3 A s 50 T 4 5T B
e sheaga g 551815 0 S5 Slelo (g 51 Au s
e ol Ay

PP -1 . S-S Y S g W A4| Y- Y NS gy R
Clppin i o F S e a5 o en S i«
333 Sgho g odae Jale 3l sl S )5 (55 )9S
(Chan et al., 2002; Ying et af., 2004) ...

sty Pl e aes s Sl Laiagiy

wS bl 5 e bulpt @l g5 S UsT
300 8 e g olF Al SisSz 5 2lpe 5 Of bl s
Sl e i & gl (i bl ol 2
4 &y g ooy a8 0 (65,055 il sla g,
ile sl o plajidy ey Ol wlS WS bl
M) R e o sla e e go i g La e ils
Ao 5 oy Baa Ly 5 Galasl cal o5t B!
el wd) 90 25 sl 65,851 LT sla )
wlac 55 jloolan wl L g it o (5 SaSis g, 4

b sy golge
ey O VPAY s il > ] !
Sreg kS ¥ e Sl s 5eslhs (g5 pslns Sladed
i3 b s obeil sl e Sl 1t (Glaal e
Sle) 53 waSe pa il g 05 VY (goall ogates
S g eiile il il )0 5 paiF iS5 b o

Al et B e g J e e g LA adiaze o)

93

St S ol en s 5,05 b g, ldes o ol
L olsyen jolo a 50 395 5 095 (Sl i o
295 ALl sy 4y (65,951
i lio Ly (Ambassa er al,, 1996) - [Kos g Luluo!
Ji—ios T 30 55,0 0 5 pom e S35 s,
P9 80 ol e Bl 0 Ses plai a8 anis 5 s s
Ol s STl o o gy b pas ST (65,5515
WS S8 A nie 5 55,0 Slles gl 5l 0590
ohe oS Lo (i el )b e L by, ol e
o=l At ol 5o i o e s Sl (8355 B
o H Em S gl e s S slpany Ldk

[ CR P RW

.'.’ D.)l‘;..

2539 O
Sl dslis b i o (Rashid & De-Datta, 1956)
S S sl $)S S e g A eS ey pe 535S L
9y 3 e 2 Slee aS W85 Al g ey e
sl il poye g 4l (6550515 b 653
deslis L, (Sijtsma ef al., 1998) o \Sas ¢ Lo
aS aials ()0 5550 wakise sla by, goladl
5 ilize SV gama wadg SO LBl 51 LSS bl s o
Slolec 4 na Lo oS i 5 055 e 8 pme slaosls
olbiize ol ol (gatedg sl allS (55595 1>
U S -GSV PO S-JUITIL SRV N [ T Y-S
S g S i el e (6555 5L
bl sloa e 10 pgm e by, Slo oy (S
g Al an gl &'ﬁ we o YT BT ol a 45,5

LGP EN
lo——sle I8 29y 5
Ol Ses gy g (Smith e al. 1996) 1L Sen 4

Syl sl ba, dl lee L (Zenter ¢r al, 199])



sl 038 23,51 Y Jga> o u:'“'-L"j_l sl

wUT,oﬁbJ
ﬂo)b_{.f_é-wgd.i&m,ljiuh;adl@g‘}mgvi

d o TY 5...¢_JJ.|‘1_JQ] Uf_x_i)ngl_ao Sl Sl

J”hﬁ ‘_;J'J,U.S Qhﬁm“: 5 ol "l S Olasuie - J’J}

. (s)) S 2l gl EC wax bl g 9,5 pebic
a.u:
) -
(s ,) - oc ( )
S s H K p pA S e e
e (o 3)
(o) oy Cdaw b i Fe Mn Zn Cu
(o p
{2 ,56lS o )8 o)
. Y YA T YIAYiY O YY-. Yia - 1A q ¥ 3 VD

NS I INAL IS IS PRSP JUAL SR

2l le bogkas 5l alaii V5 prlae anly 5 00d e
ol e il YOxTO ol uslal bl Bolas jebs
ks sl (gl iz 0D @35 Sl T 5l
S Jsb e Joe Ve p DS e 0 ke wnly 0 adips
s g e Bolas B jge 4 Gl bl oy 5l e
olaj 5o o adigm 5o alls shuni o e Ll Lps S
sles Bglar slady (Lo )3 ol aligs T 5lucilly
APLS e jelaie B atd E il y Lo
Voot ogge sladig pled e 5 D) e s gl Zllap
o Sle bydar (5 5l e S b 4 Polal dlads
85y s el FA Do gy 5 Cudl p g 9
L5 s sals 1,8 o8 _mils i3 B0 slas Ly 5 S5
039 ol 5 St b5l (39 s g S Sl
S 03s (g Gaimed 9 Seill g gl slaplal

P

HI x 100 (™)

m

Ay

spsdes jlasags Dol (gmyp 05 sloals

als olows rdaw axly jo adgs slowi ¢ aig ol «Senld

s ALolh sl abli g ails a5 ddss o
L adF Gl s e T gl Lol glan S

Ay )3 Sls s Slac 3yl sl Galejl ! o

S aae ym P Jyame «0)5 gadils i e o

H o e iy s o ol Sl g cile )8 g0

olfilojl jo Sgil s slaaiges Covghs; a0 o aF

il Vi, 5l ool b a0 VF g, b 5 Slee

v Y x{100-VL)

= \
100- W )

Wy

e ) o aitt Cags s b wils 59= Y wabaly nl o
VL e, 5 e py aeyje Zush, b alls 39 = 1 e 5
Syltiwl Cogly s s =Wy g tae )50 50wl Zogh, vs s

]



v 38dat glial g3 Sl g5,e8 e il gla dg, il

A+ el Ve Bes e llss L S -F
(55,05 1505)
Ao+ e gl V0 Gas 4y jileeisS Ly S -0
{595 >p5)
gl & Gmos 4 (a5lys ) Jlse oalslS L S P
£5))95 55)
SheSl o Y
33 alejl o oolaral 550 ool g leytile sla F30g
S - WP S K VRV PY RO PRV APR Y I U PR
DS gm g o e Vo) e (65,051 gla e Jlasl (gl
D92 4 g e Sglems (£ 15 90 4 e b L
polaBl oy 35 3y g0 Sl S ey Solas
il
S S92 Jamgl pofines (55 aAS (g, @0 ST
ohen §5 0 aile o5 5 cale KF 320/ s ke
Bl bg s o dlbls ol plnil sla,s Y Al a g
(el 305,15 glaasly ooaloass 4y L) ma c0lo YO
5 St 08y (lp o Dlindios ool 5 5 pas Hd e
WAl e (S o p Sl g VY Ll 4 LDIB3
S i bnegi 5 S Gaeil Lo S g aly oS
85 E5 &1 s 5 Ol 35 (53,5008 Slaskod S e ]
Lig A i o slacile bad B pae el ploj o
daosls Ll jlgdsmi by adoyle oy pland
amlio (- Sihs glatabaiz (505l g, 4 LaeSilos

AW

ar

=Y, Haw ;s e p) oy asls = HI b, ool 5o
(oS o ) gl w2y j3 eatidly p Seald o5
) e sely s e Sebla y Sis esle S 5 =D
el (p 5

o Syl s slaails jl 50 wila oa 55 050 sl
g Sl 5905 05 9 wtled slaile B0 v diged du oad
Vg, Loadls jlim (s ot e Ll gl o
Sl Cms s Y il leolazt L as s

po=re S Oboj o g Lo Sl e S Cugl,
o 15 el 5 gjleany joslyalss (s (eonl)
Sl 3 sl e 0 VAID  YEIF AU NS p
Dy S

Y s VIV G QLW NN Py

Lo, S s Ll LS5 aw 5o gdslai el sla S sl
R A SR, S g SheSls Bg; de el Ll
Jpame o 7 g (S)5ie Sk S o mip 08 90 el
Py 9y Jold (55,9515 sla g 99— LDIEI
P TS A 89S g daeS 55,5 g,
1&3..1

L

Lgot e gilo Ve Gos a ol 5 palels L Ko )
(g (P9)) Jg) + o 3ges Seuyo

ATV o o i o Sgae S Sy b g0 T
(55595 5p5) Jol+ e il

WoNB Gos do oo s poe ofi S b oo Y

{5395 3p5) Jg)+ e Sle



led! g o Bby

u.u.'[l.oﬂ 32 salai! 390 CJ‘,JI 3 Lhu.:.ul.a ‘_‘fﬂ_g -y Js.\:h

s it ol el
R L;"Dg’ )U u")‘ . 1 R g
N3 o3 . .. Ey . odd w8
) el ] i T~
# Fogks) _ Jua! Joe s
Goe gl
(cas b
el sl S 0 o
> Y _ L'J“aiﬁb’
toF Sig,an Vel . s al ek
] Sl
e (GAK) L >
Py e lede WY ool ag ) o TF
i )._u_aobv
Foy ok Yo S ela VY s 09,8 4 gle S5 4 gl Ssa
(John Deere)
Sdpyan (1)
S e SO) s ais A
Stosst @i ag S
T any chigs (S
&-v Sigyace 1AL e Loy, ole s#lads
Sl
51 Agin
o e YT 00 | Laais dlole
TS PYIR c R Y =
sl Say Ll ! i
f-5 Va- g Loz jomma 23,5 o G o el
ot el o {SNOW PARRS)
Tad jgSly pawly s
osloe al e gla o dlals f >l
Fo¥ ta- =y - alls
2 o F ol
A ols S LS VYT o S5 5 1> 50 oo 029390 a3yp (o Tumie g A gl>) saio VY Gzl u F
it SV bla s o Ve rple L g LacSil oY e ol TEY glo g ae ol g A uanle ST
e be yae 750-18 41> 5 18.4-34/15-34
rhja_-..afosT6 LTZa_Jé))BJbéansj C‘“’@.b

9y 3 aaesie 0 a Se sla i Sl e, ai
L Sl Ll A T Lg))sjl_'>w_|
dtaS (5 e LB gla ) 9 pe—m e (5555

Lo 50— p3) (e—itran (f Jga =) 09 )bu_;_u

fmire o 3 Ay VYA L, LDI83 o5, jla sy VFY

Dy Py

Q0 pae y3 4l gy dlaad
bty e oS ol las Laeols il s a2
09 jo &gy Sad A5l gy 0,00 pl1 5 05,9 T
Wils oe 2g de o 1 e o s e S A e e g0
Moae Bl Sl 5 55,51 Gy, o o5 Jb> o

AV Jaa2) g)ij Ssg

bt



e dSos gl g 2 Slok w5559 la Bl sl gy 1

T3 Ses it g3 8os 51 0d) 5 555551 Sl g, Pl il jls 4 5o0 oME Y Jgus

Sl o (it
. FESE Juvt Ty Vb
oLl KL erys A oie adlo alass algs dluw EYPORINTY _
ol
Ses| I gl aily aligs 9 &0y 33 &y 33
.y Vv VTE. VRO YA« - Yara Y S5
. " " S9-S5 ey
- ns AATARA Vyayns  YRFLens VY AFIOOF YOVARIAFA 5
T
A TYE VY- - YEEVY LPEVTAY VAFIVYA VY ool glas
fess” sty ovrvres” vvemieT wyvaavnsyT vaveaay \ V) s,
< ns +i0YY Nns FYns Yiraans ATVEYYY ns YARTAN N 4 (TV) Jizs il
“leey -19aY ViV AA VPIFEY AL SR AL YYFIYYA VE orwlejl slis
e
FIVY VBin¥ A Y VEAT (AT
(4o ,3) (CV)
PTG CERRTUY ) L IRUESCR Ry P IO TP L L R W I LS A SR TP e
S35 6 Bl s g, g o)) )3 o) 3,00 Dl [pSile duwlio ~€ Jgaa
S FUCIST
oAl alsolawi  Adgs shaa g olax
o gl aifs Jhoad’
el abg> )0 Mpm 00 eyl 0
LS o ) (p,5)
$9 0g,
AR YiTAY a TYYa VYEa Yot a YaY 4 (pgmi o) T
-iFya YiYY a YV A 1vfa TFya yona (S S} T
AR $iFe-a Yvfa A Yoy a ya¥a {odons Swu) T;
f-a FIFYA A YYiea 1YY a Tfva 16044 (o gilow 1+ ) gitauilgs) Ty
<¥ra YiYVA a YT a ¥ Tota VFe a (5o piilw 18 ,g71guilg) T
<Y a biF0- a YYY a AR Yiva \faa (5o il & ygilei )) T
AAE: vie$ab TyvFa \YY a 1hvb Y- b (69l ) T-
)
-i¥y b 8 -AY b v b YYAa YA b YFY a (5 98} 17
-itha ¥i¥VA a Yo A b Y- a 1YA b (LD183)

T e L e e e B e P PP

L]



ails )13 (559

gy Leeols il lg ayjor U BLIR s
o 5o lapd) (o SNES) Al i 5g Hlai a8 0T e
S3pS 1 08LsT laty; e Lol Cad b as e o)
Sk e jlos oliie flilisee zolaw (s imen
Sl lF bl T Jgas) o5l agg o gine
24l Zailae (Moradi, 1996)

5 45 e e LS Al e (e eSilee duylile
by 5520 @) 42 Sanms 05 TV &S e (39 LLDIS3
(F Jgaz) oodd 5 e B YVT Ll JULIY

4 sl g Slaogas o5k sz o 4l s 5
Ll o 0, Sy o ey g efhin 5 ol las
sba gy o el iy o o5s oS (Moradi, 1996) o
S8 samoplis agd, 5o ol Dglad 5 (55,951 alizee
oSl gy 3l oo ol 22l 5 el 5 S s
alay V1 a cand V2 55, 0 ails e 159 L2l cudd

DS o L aes o alls slaed a8 Sl

I galls o Slos
i S S e adeis Liools il s & 300
2 Land) 9 65,0 slaghs) Gm sl Sgild o Shes
S35 gy Mt JLT el o gine 50,0 ) s
R A Do 08 99 8 Sy g DS fs e )
aemlie (T Jga) ol Cugzan 5 alie (555551 g,
Soohsy e 3 Shes a0 1S aes ge (LS 55 e Silee
Dyl (5, 5B 2 LTO L T2 4l 5 pgasyo (55,5515
S3295L> SLaihs, tmmr sli Lol 315 g o sins
R I N
S b (55,951 by, 52 g LDI83 15, ey Sguls

(f Jg-.\.‘r) ! a-.\.a—l Cawd A li-.w)

A1

kel g e

&0 yio y0 dgs Sl
ale> oluad ol iy 5o ails 5 Slas (ghial y Kege
Aoy cdbgs 0 (adld) A zalem sl ae s il o

(Matsushima, 1970) ool ailojlim o155 9 5 (glaails
33 sLeps) 955581 DelsS sla by, e SO
do)d Y a0 ayeye o atys sland a5l e
Hlady 5 s iy ssler e Ll gy o gne
$39 S gy (7 Jiz) 35 o9y o sine i
3y 4 e (TO L5 T2) a it sla g, 5 pgy
Sy 38 Sg i Adgs olaad (TT) (53,955 o
gt Ol (p iy 9 S35 VI o) ) L V2
il L) S Sed b (55,95 g, 5hepuye e 5o
oeals (F o) dal G A {20 oy digy TFY
1§39 sl 50 aupe e yd adas ol o s
Sy sl LS 1 8 iy oo £ 4 Canm
45 gy9bs a il mha o oy o ad s Algs wlass
JYSER R P FVRCYNEON SIGRIW) PSR ST S R KPR
W V2 o8, 5 i ol e il bl S e els
Ags dgeaS el aliilal VI o) & i bo 0 TP Sl

o ol s Slae g 0 e ealj ogus U

aliga 5o ailo slaay
by i Jadz 5l ol G ) ol luly
o aige e aiboli ey il lags, o A laosls
wilida gla D) e Lol v Wl jls s 0033 Y e
Mome DS Lo Jilite J eiaren 5 55,55 1>
9, ity o adily sl Wi Al T (T Jgus) o)l 3a>
> asl sl o miy g el 5 LSS 43, 5l 65000
9 P90 SiaSLs Sla iy, ;5 5 )seie o8, 5l ales

{F 303 Sl ol Cs 40 S Kus



s J)ﬁo&‘_;‘j-'_h’g:,ﬁ«ﬁ )-l‘_gushfuuﬂhm‘_;'.huja) ;'

50055 enlinl s 4 el ST L b et gy
2o o gl 8 el cpile pl gy saias Lis glez >
o 4 Sl ead pha oy j0 sl e gladig olaas
ola i g aS Al o Slae (gl ple o uliel At
25 e | dig
Olas L5 a4y olS by e iz feen 5, s
Cae ol lae 50 5 asly o Slae o a5 a0 e
$9Ste la by, don o ampe Lo j0 aligS Sl
ol il Sl 0, Shae firo s H58 51 o Lol
20, Ser Sl a0 3 4 Sooy ol 4 aw
oash e iy g ampe e )0 4y St s woly
Py Jolge 58 bl fpl 0 J9a2) 5 oo g
59 0l e &gy Sl a3l aue e o afes laad g
eila et aile Lelg e | SLis 03 4S5 mdans aslg
e 9y Sy elis Gl g Al e i jles IS

..))L) u....o..ﬂa' )L...‘.l R

S (55551 Sla by, G IS (2900 )l gine
mls L Gadon ol o Sl 5 Shee 26 5l g e
L Lol s s Caisllas (Lee ef al, 2003) o) Kan 5 J Sligizs
g (Smith er al, 1996) 1| San 5 Coaol Sl adiod zul
b (i ol e el ples (Zenter, 1991) 455
5 Feem el A o o 050 8 e £ (509
3o o Ol oS g e se (6,551 (5L (sl g,
St i 33 45 plareile £95 el g5 g oS
po—ye b9y (il 1) 4t (65,05 (la g, S o
W5
GR9y 3 S See o e L S gt ot e
airaS 3 pgm 0 (65595 15 oD, & Cod (65,95 o
sacd il e ooy (o 4y oland oS 3 o8l Baes
Ao g Il el 0 I8 as il Jlgl Lo
9 i sl Sl Lo jleslanl Lhs a0 (08
PR ozl s S L s (a8 (iomen

(o3; 51 A po) ailflan b ar 45,086 gl ) S5 o (gl Do 505 5 4ils 3 Shos o g S ) -0 Jga

J—_—
) O o S35 e,
(plF 4y plF 39, 4 alfussr g ,5y)
Y=0.3536 +0.02739 PN R*=0.99 Py re
Y=-5.3048 + 0.0381 GN + 0.0230 PN R’=0.99 Faggila A=V S S
Y=-2.946 + 0.02843 PN + 0.0341 PF R’=0.99 Fagla WD S S
Y=-0.584 + 0.0298 PN R™=0.98 o Ve 6 e sy gilsiss
Y=-0.06498 + 0.0281 PN R*=0.97 Pl 10 g le emsy ailgzleS
Y=1.4296 + 0.02363 PN - 0.0081 HP R*=0.99 Josmlo O gils,
Y=-3.6519+0.207 GW + 0.02008 PN R*=0.99 Sy

e e 5> Aty Sl e 5 wils alass WSyl 5 Shes 5l (s lais ] Wil oo i 4 1P g GW PF PN GN .Y

Ll aig g5l g ails e 39 ales (g5l ae )0



u.-.uwl F] uﬁbﬂ

VO Ges am )3lyetsS e Bl AV e Bas 4y Cwils s ls
FERSCO g N | L TA I P VUL CONTE WL IO ] Vopbew o pB)Y 0 OMeS ] i clils y as s

Hosliinl e 50 05y e 1 O S i et 3 595 sla by Lol Zeod o e o
a2 byia gl O Bes 4 eiles ) b 55,05 B, LDIB3 od, AT Jguz) S jb gne bajlos blise jl
oo g JSie g eal 0 S a0 oS @ STV L s 08, 4 g 1O s a3lS
oo D25 58 e Aol 09 oo Slgiiy oS oy Stlop asls AT Jgaa) a)ls g p
ot 4S5 il slasf @ el Sse o w5 i lnod 1,3 5l ot wi Lol slixe 4 LDI83
2wl 55ils ) Sige Lo 3l e o T SlBD S el &ils 4y yagis 5l ol

s 1 sass Slusl ols) o QI,JJQ g () o A

Lol 51 s e osly) sl g o BlAST 3 00950 & T dnii

25 ool S$i9Ska gy DA jads b s i Lo

) LaS S et & seme S, s solicol @ Y PENCIR
ugd—ggd—i—n—i\sus).)k ? Ry t-..Jg;)oa ‘J)_Y\la.c)—lﬂajﬁd—%sé))a“jbduudﬁ)ﬁﬁﬁ’“f
A e R e Sl e (<o) e 55,5 sla g, 5l S s Gle o
Jodo e R S s 65,951 o ool diee o ros jo a8 Jlasile gy el
et by g pd Sl Ll 0,8 5 e o Jlgl D5 pgye 5,955 by,

RN ST FORRINEE 3 anls o, Slos gl ot o e d A rg Ly e

S ep Sayis e e S LDIBI 03,0 s ) et 65,51 NELTUNETS
Do b ) Lt ol aulia ol L +8, . . L e :
e s el e o R e S g Dol i ey 500 S gy 5l e b

bl e Al s g s il 1 s s e,

&ip

Almassi, M., Borghei, A. M. and Tavakoli, T. 2000. A Dictuionary of Agricultural and Natural
Resources. (Farm Machinery). Vol. 9. Tehran University Pub. Tehran. Iran. (in Farsi)

Almassi, M., Kiani, S, and Loveimi, N, 2001. Principles of Agricultural Mechanization. 2 Reprinted,
Masoomeh Eminence Pub. Guom. Iran. (in Farsi)

Amnbassa-Kiki, R., Abobaker, Y. and Boulama, T. 1996. Zero-tillage flor rice production on
Cameroonian vertisols. Soil and Till. Res. 39 (1, 2): 75-84.

Anon. 2005, Agricultural Statistics in 2001-2002. Agricultural and Horticultural Crops. Vel. .
Available on the www.maj.ir.

Archer, D. W, Pikul, J. L. and Riedell W. E. 2002, Economic risk, returns and input usc under ridge
and conventional tillage in the vorthern Corn Belt, USA, Soil and Till. Res. 67; 1-8.

Chan, Y., Lobb, D., cavers, C., Tessier, 8., Caron, D). and Monera, F. 2002, Straw incorporation
through tillage practices under heavy clay siol Conditions. Final report submitted to covering New
Ground Program. Manitoba Agriculture and Food. Carman, Man, Canada.

A



e 3 y8dos 5l g3 Kok 1 5598 Alitee gl pig, 5T

Fryrear, D. W. and Bibro, J. B. 1994, Wind Erosion Control with Residucs and Related Practice. In
Unger, P. W, (Ed.). Managing Agricultural Residues. Lewis Pub. Boca Raton. FL.

Jacobs, C. O. and Harrol, W. R. 1983. Agricultural Power and Machinery. Mc Grow Hill Book Co.
N. Y.

Karlen, D. L. and Gooden, D. T. 1987. Tillage systems for wheat production in the southeast coastal
plains. Agron, J. 79: 582-587.

Kelemme, R. M. 1985. A stochastic dominance Comparison of reduccd tillage systems in corn and
soybean production under risk. Am. J. Agric. Econ. 67: 550-557.

Kheiralla, A., Azmiyahya, F. and Ishak, W. 2004. Modeling of power and energy requirement for
tillage implements operating in sardang sandy clay loam, Malay Sia. Soil and Till. Rcs. 78: 21-34.

Konchaki, A. and Soltani, A. (Translators). 1998. Agricultural principles and operations in arid
regions. Research Report. Agricultural Education Pub. Karaj. Iran. 688-690. (in Farsi)

Lee, K. S., Park, S. H,, Park, W. Y. and Lee, C. 8. 2003. Strip tillage characteristics of rotary tiller
blades for use in a dry land direct rice seeder. Soil and Till. Res. 71: 25-32.

Mansouri-Rad, D. 2000. Farm Machinery and Tractors. Vol. 1. 2" Ed. 8" Reprinted. Bu-Ali Sina
University Pub. Hamadan. Iran. (in Farsi)

Matsushima. 1970. Crop Science in Rice, Fuji pub. Tokyo.

Mohanty, M. and Paiuuli, D. K. 2004. Modeling rice seedling emergence and growth under tillage and
residue management in a rice-wheat system on a Vertisol in central India. Soil and Till. Res. 76: 167-
174.

Moradi, F. 1996. The effects of nitrogen rates and plant density in transplantation on rice Anboori
variety in Khuzestan province. Research Report. Khuzestan Agricultural Rsearch Center. (in Farsi)

Morris, M. N. 2000. Compaction optimization and mauagement practices for agriculture crops. North
Central Soil Conservation Rescarch Laboratory. (USDA).

Rashid, A. S. and De-Datta, S. K. 1986. Reducing tillage technigues for wetland rice as affected by
herbicides. Soil and Till. Res. 6(4): 291-303.

Sijtsma, G. H., Campbell, A. J., Mclaughlim, N. B. and Carter, M. R. 1998. Comparative tillage costs
for crop rotation utilizing minimum tillage on a farm scale. Soil and Till. Res. 49: 223-231.

Smith, E. G., Peters. T. L., Blackshaw, R. E., Lindwall, C. W. and Larney, F. J. 1996. Economics
of reduced tillage fallow—crop systems in the Dark Brown Soil zone of Alberta. Can, J. Soil Sci. 76:
411-416.

Stobbe, E. H. 1990. Economic management of weeds under conservation tillage. In: weed problems and
their cconomic management. Symposium in the 12" Conf. Asian-Pacific weed Sci. Soc. August. 21-
26. Seoul. Republic of Korea. 5-15.

Stockton, R. D., Krenzer, Jr, . E. G., Solic, J. and Payton, M. E. 1996. Stand establishment of winter
wheat in Oklahoma: a survey. J. Prod. Agric. 9: 571-575.

Tessier, S., Lachance, B., Lague, C., Chen, Y., Chi, L. and Bachand, D. 1997. Seil compaction
reduction with a modified onc-way disker. Soil and Till. Res. 42: 63-77.

Utomo, M., Frge,W. and Blevins, R. L. 1990. Sustaining soil nitrogen for corn using having vetch
cover. Crop. Agron. J. 82: 979-983.

Ying, C., Tessier, S. and Irvine, B. 2004, Drill and crop performances as affected by diffcrent drill
configurations for no-till seeding. Soil and Till. Res. 77: 147-155,

Zenter, R. P., Tessier, S. Pern, M., Dvck, F. B. and Campbcll, C. A. 1991, Economics of tillage systems
for spring wheat production in southwestern Saskatchewan (Canada). Soil and Till. Res. 21: 225-242.

a4



il

AERY Journal of Agricultural Engineering Research/Vol.7 /No. 29 / Winter 2007 / P: 89-100

Effects of Tillage Methods on Yield and Yield Components of Two Rice
Cultivars (Qryza Sativa L.) in Drybed Seeding at Shawoor, Khouzestan

E. Dehghan and M. Almassi

Soil tillage although have prominent and beneficial effects, but in some cases may have negative results.
Applying suitable tillage methods can decrease the damage. This study was conducted to identify the
effect of various tillage methods on rice yield and its components in summer 2003 on a clay soil in
Shawoor Agricultural Research Station, north of Ahwaz, Experiment was conducted as split plots and
Randomized Complete Blokes Design in three replications. Main plots were conventional tillage (T1),
reduced tillage which consisted of two passes of heavy dis¢ harrow (T2), two passes of low disc harrow
(T3), one pass of cultivator in depth 10cm (T4), one pass of cultivator in depth 15cm (T5), one pass of
rotivator in depth 5cm (T6) and no-tillage method (T7). Subplots were two rice cultivars Anboory (V1)
and LD183 {V2). The results showed that there was a significant difference among tillage methods for
yield, panicles and plants per square meter. Howeven, the difference was not significant for number of
seed per panicle, thousand kernel weight (T.K.W) and harvesting index. Difference among conventional
tillage and reduced tillage (T2-T6) with no-tillage method was also significant for yield, although there
was no significant difference between conventional tillage and reduced tillage methods. Also, difference
among varieties was significant for yield and yield components and V2 was better than V1. Interaction
between 1 llage methods and varnety cultivar treatments for all indicators was not significant. Results
from regression analysis for all tillage methods showed that the number of panicle per square meter was
most important component of yield. Consequently, suggestion for rice direct sceding in Shawoor and
similar regions, based on working times and machine types, can be proposed for one of the reduced

tillage methods, particularly rotary tiller, replacing conventional tillage method.
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