We 5ol / oain g oloxty oslad / @335k /S 5 O psle (b mlio 5 (55,5LE8 053 5 pske dons

S s Sho p gisaSE gla sy, L8b
Gl oS 5 Ses 5 S

*\
Sk S

¥4/ 55y ol ¢ \WAQ/TID il s 5 6)

oS>

5 2 1 s G ol 31 Dk s GRS 1 S (S5 e T Bl gr 058 ol i b 4 ST et (55,55
Ju.:s:ﬁ a@‘ BL) \\'/\O—/\?u&b} JLA PL ‘;.Z.;La)i g&‘ﬁ\.’g 9 r.\'f bﬂn&j S ‘é’ﬂ: 6\#;}“’)5 s 65)}«5\5 CJ‘}A‘
S9S S has sl 5 i ol 5o At plasl ) (o) (BL IS L (S s Olbes (5,518 Slides S 0 S
+)_:.¢624L.a0°‘_§_~94_3u§.&j_5—" E(&...._a‘:+)|45‘.$;ﬁ UAT}gL.’("":') r}.«f 6})36L>+;Aubb‘~°wuﬁﬁ)w—\)
&—A.FQJ‘J.:‘:;JJ fi}lf\fv%ﬁ)dhu)w—f ‘JJAJAL&\‘°‘§MQ(@+6J§) df&i}@bvai—r‘ryf de}qu
J"'\—”JJ“';J“‘;' |J>|)|JS3 )Lﬁ B ;;MLAS Jﬁls 6‘.&»5}1.3 ‘_;Jl.ﬁi Cjb QJ‘,.;M‘_;.:E:JJ| A ealaiw! (‘S"""-’-J'Ff"dﬁl"' YO-Yeo
MUIA__{L; a‘,_m' Mﬂ}sjbéﬁwo}l} rf ‘(dkﬁj"‘ U‘DL‘;) S g:.A}LE.A 6\AP|)\.& ‘6))}6GM6MJ})JL@F|
(€l i3 039 9 ad s 5 &ls sldws (A S slaws) Juls (aJ.S/ s Shes gl ccdls p J‘J“;dﬁ?r’“ A 5SS
A dewlowe dils s e g (olS+415) (S5 8 5m 5 Shee (W 2 3 B e Vol okl s R A W PP PR T 31 R Y
C&ﬁﬁ)b&#ﬁ% 6})}&5\"%6&&}) ..:_,:Jﬂ.:&a.o S u}uﬂﬁdj)}ssudkﬁududi});|6:‘b olas @L’e
b LS 5 SUs s O 358 S R Sl e (5505 (sla s mbls S 5, oy 5 S 4 O 358
c,é,foa_.:.‘wluiu.\;:.:l.x; f.\.'.f .\JSL«.G dlk|,;ﬂwﬁ)|;@m,ﬁ? 6};36&;&&»6&&3; s S 6,&& 37X
»Els s U ol st ek s Slee Gl s g 80 55050 05 isdie ol JolS sob 4 45 85050 55 &S
sbasl s a (Shale + ol8) S o ol 58 51 eslital ol hlol alie (550 Bl Yo Gas b o510 0¥ 552y &y

S3b d 5 g pAE ) e g (i 48550 S B 5 faS L g )

dﬂ f""f (SIS 5 S Kb ol (Gees (9SS  1gddS slasly

OMar ab il 5 (5,5LS Dl S 0 c2ag5 20 )
heidari299@yahoo.com : 35 xS s (3K Jstn 1 *

o


www.SID.ir

\Y4o ﬁlﬁ/r‘;&h‘ga\:ﬁ.}: a)u/rh:}a'lg‘d‘-w/Juﬁyirﬁgﬁcb}‘sj)"u‘sbﬂj€ﬁd@

s S 5 ATl Lt boaglie 3 o5 a8 L ot
S el SIS () (3L 5 s o o o5 05
ot 5 sl ey p e Jals Sel S oS5
3, See 5 St s O 358 e Sl 5 S by S
oS5 Rl ke 4 (35S les e A pAS s
Gos B S oS5 sl a5 Shos il 5 St
OLLSen 5 el 3 I S 0 T8 + e sl YoY0
E3 3 s SiopSE oS 45 Wsls OLE o s (V)
s, Shes 5 Shals |y by se o ld o oolys Joad o
o ISl L s 2alS L s ol
B/ L 5 lSCa 55 5 WV B 1/0 oS s Shas ¢ s e
S OF) Goaw 5 soeN il il LS 55 5 VA
SoosSe a5l s Ses (L5 S L3 )i 45 s o
oS s 015 Kl ol S J 55 3503 Goee
31> 0L el G gl im s 3 j2eS Goee ($3,0S
(Minimum tillage) éj)jﬁurj L b oSt &S
2L a0 al b ol BB 0l s a6 Gl
dd e o Py el Ll (Gl e A
i yn M3 4 oS Lo oy Ll iz en Sl p Tk
AU 555 oo Al Ay 4 g S0l el
o3liiel (a4 3 abes (pl 5l g S Slas sl
ey &S Aol L adeinys (YY) LSK 5 o SIL sl
4 (Direct planting) m.&’«_ﬁCa_.;[Sj £ SiosSLs
33 = VIO) o iaS 5 GLSa gy 1S £0/0) o i 5 S
V by S50 SIE gy 3 | St e B paas (S
R S D S s g5 51 2l
ColS hay 5 (L cals Jold) las s b b oy iy
Slassin S b o meS 5 (ol S8 VY (i
ofF) S s (a8 + s Jl2)
35 Jgames 3, Sdae o i el Cows w0 (Csla s 1a
RS s SIS Sy a1 S R

caby glas o b i o s CF e s

VRV
Olge an oly slasSls Ss a5 als ) was s
it ) ilie DY sm o 5 Shas 5o e Jsle S
303U O g 5l arn 55l 0 dd = ae S J pamme
510l pem gl 55 $5u5LS Glagedle O35 5 335 I
S s e St 00 (1S 4 s Yazml el ol S
Sesliul (S (S5 m5 dls o gl SOl gla by,
RS 5 S5 (S5 e dle oo S5LsSE
SO S sls DL e s (F) el (V) ol o3
P R R
IV S e Tl Bl LS s sl o
SNSRIy iy el CaSl e Sl g S V/OA
00) 35 5 0L b sy 34 ALYV I, St s
LSl (55,00 (Sa 5 Sl elinl oS LS 058
Goos BLan S o sl Jals (Sais gla S
(V) 58l il 0 b s 5 S 5 Shos Sl 3l sl
o el aTLS L 63,08 gt oS 5 S 518
Colge 5 Ol aals (Gl : LYs w0 Lo 5o Ol5,5LaS s
S= s (o ol o8l olles Gl p3Y
LSl (6 558 loasy o Jhals (7 S (s5,581>
Ol Sladllae sl o a8 g o3k alw b 5 55e J 28
o A g (oSTe Sl s (S5 005 S sl
O S g ol Wb 358 e Sl 5 S gl o
cls ol ond S5 Jlesl 5 3 0T 2 0 B Y o5l
sl 5 ol Ges ) Y Co 0D S 4 Rl
S () el 0 03l o S OUE Sy 5 S5 s
S s Sldes plal a8 s sl 5515 () UL
Gblus ;3 d o VLY ssus 1) dyeme 3 Slas Ol
oy 3, Shes Siliol ol cdle ol esls il 53] Cilisea
5(Cone index) by e jastli (s alboss e s
Oyl Ulesls s St Of b 3585 s e 2l 58

i by b s pdS s Shas Sl S 3500 5018 (14)

VP


www.SID.ir

S B SRy 2 siaSE sla gy, SU

- l“*o‘y'*a "‘)—’é—:"-“djjjﬁl—"j:ﬂ—n’ﬁ)}—‘
5 Sk Ul (S s s STl ) sline Ll 2 s
ﬁd-:&&d))}db-j‘w)fdﬂbfpl;-g}:bﬁmﬁ
Q\MQW\)JSBéﬁééL&;ﬁ)}&T¢JA§JJﬂQ&

A ]

L pss sl
Sla S5 oo = Gree oS s gla s, S
53 VYAO-AP ely5 dl s ol oS s Shas 5 Sk 3
03 Ohees (53,5lES Sladiss S 0 S s i oS!
23 ol (ml AE s s 2 BL WL S
sedod oy s 5 e ¥OSVY 5 5,5 sk YA 5 YO
L aese S ol .ol e Woo Loy sl ol gl
3 S IYAY 2 UXYN) s o) (s e Bl Yo Gas
oSd ol dl s SsL Ol e 35 () 1YA

Sy e e YV
53 oShme SUst Ly e aalsd OTAD ol gn o Lz
YWoGes 5o Covw Y IKis &S S o Sl oS
530 S s (kB J a5 Ot ol s mimle
o dasles Jlasl 51 18 g ol DS ais 5 ge e 5o oS
Sln 1 S s alb oig o o SalasT fous S1akas ti
5 e Sl Yoo X0 5 \0-0 o) Gas 4m > St St
GS eIkl Caslias dlginl dewg o St a4y O 3,8 Ce
o=Yo s 3l S5 dlsaidz et OV dsas) a1
o 5 li S Jgane 4 5 p5e 5 Sl e Sl
b B s i ol (Vsdm) 8 818 (6058
Al Ll LSS Y ol ¥ ls sl LS eSSk
Jold a3l sl 53 s esly 3558 slajles
oo rn S35 e la Vo Gas U S 5 aes =)
Do Gos 4 S5 =Y (s 411 S 1 als8 L o)
ALS L e d Y e e iS5 e Sl
Wl e —F e sl Yo Gas 4 (Shle + LalD)Cs s

ARN%

5 Oshan At ool s ol 53 3 Shas 0n 28
oealS Cel oS aS dsges 5,58 (OF) 0L
2 6AE s ssie S Al ans e 5 Sbtcaslie
Sl lealllas s (F) OLLSan 5 eiS) 5l S 5 Shas
A0 ey 1 iy 3 Shes 5 S Caglie S 2S5
A2 (Soil resistance) SLs Cowoglie falS Crge oS3 55
Yazm! oS 2 amts Ll Lol s Shae 5 e 36 s
AL S sd e bl B b a S el
L3 ges SIS () 0L 5 Lyl il axsll s Shes
Cnslis Jals Eool yls xe 55 4 Gues 35S S
Goos SHusS 1 imer LB S b ehs e 5 S
I Ll s S (530 o pe s e sk wy
L Gees 35S v o bgs 5 Shas )3 (oo Yo
3 Cagbl 4l Gl Sy ) SGes 358 sk
Slsean VP SUs 0550 53 05 am SLs ols ol g
SoosSe Ll oSt sl g, dandls Jyal
53+ Bl 10 Gas) St Sis s L ) St
Goer s S5 ol Gres (55,58 5 (K Sws L
S e Sl Yo e ay Glidy Al 5 2 sl fo
You Yo Gas ay imsSLat S 55 a8 (1) 055
Gt Jloii 3 oS 5, Shee 1 (65 s S mn el
S 00) OS5 (6555 ol a Bl L, S0
(SoL ;e Aen YAO L) (S 0,55 G 53 45 s g
Oyt ol 0 s Shas L8 Esl Gras (55,581
comwlis S50 5 S Ol g 45 S 5500 sl (V)
Geos SIS Sl day g 358 (6593 Gees $H0S
Sbat Jsene Sllas b ol (Kas Sb o)l 043 (0S]
3 Sl ol Koo sdoma (S5 05 ul oS iy BE1 505
() &g pizp o OVA) 3L 3 51 2y o b
G om0 0 busSls S LFLY e 855 518
WY 50 oSlre ¥ bl e (ST 8 SIS

55 sl @l_umvfbsjdda SooaS Jgams Gos


www.SID.ir

WAe 5ol / oain g olxty oslad / @335k ) S 5 O psle (b mlio 5 (55,5LE8 055 5 pshe dons

$303S1 Sldes plonil 51 Jd 48,50 S pland 5 (So3b A S50 0 N o

M)J

5 s EFE SHEN
J: s JB A pH < . . |
ol Cle sk O s AS S (gem s ol o5 0
(p.p.m) (p.p-m) P Ds/cm (adds )3
Youf0 Ges VO Ger o= \0 Ges
Aol Aol o il
o 'Y Aod oA V/SYxe[oND  ofefxe/oo¥D  V/fAxe/oVF \/Ffie/esAY  )/Fdxe/eeVq

Sk sl oy 0 SN i)

03 ) 55 T Gk sei (S gl 0hs b2 e 0
Gles L osl po cele YRO s &0 s 5 odils 5l e
aalomn (6l AE s ot 5 ()36 51 8 5l Vo0
(D) aslizal 5 ge b 5l St s alb ois o
BD=W/V RN
(g/em’) S+ s b o sasie o = =BD

(@) Six Sk o == W,

(em’) Skt IS o=V

by e s li b S 50508 4 Caeglis s
S i glasles 3 358 4 Sl ¢ So3Il it
Youusls 5 oo VAT by sue pla b sy i olSies
M}‘L}aﬁ\°j‘@;ﬁjbﬁrﬁ.ﬂcbw~d‘4}.)é
T3 P A Lo S slie 5 e Sl Yol e
sl yid Sl aslie (6,803 Oly (VYA (5 8ol

e <=.u§ cslS ) da

Sty 85 e
Syl oy 5ol SLs 600358 6 Selisl sl
IS s e ck_,w oo Ladil gl s eslarul caelian
10 L Vo o3lisl s wl sl 55 a6 gysb 4 55 jlliouze

35 o s W.ﬁa\;)\g,\_ﬁb}i} S s me sl

+ e Sl YOYe Gae a lSls S 5 oalslS L i)
YJsdor 5o edd esla ol Slgal (25 Slasein 5g (Sgs
sl 0l 03551
-y fL‘f OYADAN o5 s dasles dlasl 5l am
FoolS e S L GLaSa 55 0 S5 LS Yoo) us
4oyl p_fj_x:svoo e 35S A a3 Sl
Az 35S oLl a5 55 SIS s Slicd g o SskSY e
o 0ok e ag Sllee S LS o)l 58 51 e 5 OlilS
o303 Lo S S & OLsS 5k a0 WWAS/V /Yo 2l 55 S
G o) SLL o Las S 4l 55 bl s
WAPIENY o s r,uf JolS Sy 5 ey A Ll
3 Ses gl e sl e S il 5l LS
b S 3l e et () x ) B S S
0o slias 5 ooled OB s ad s sl |l Bslas
5 b Sl 5 Ol e Oles s 5l 4 sue
il Hlia 05y g ad gt s dls sl s lesT & Jal
SN eV @l 5 (NS s Sos bund Gl A8 e
o olads S e Jlanl 5l g g ol o Lo S s
DBl plUS a5 i oLS Sl ails b3l plaS s
S5 e s AL s o Gl e 03 A8 sy
s Ly S e aglie 5 s S 4y O

Al 6 Seslul s S 4S5 (Penetrometer) s 2

A


www.SID.ir

S B SRy 2 siaSE sla gy, SU

ealaal 3,40 Q‘}b‘ ;5‘3 Olasein YJ}.\?

2 Slass (e il) S 2 2 oetle §
CS ol gamlo Ve plil IS5 C sle aig b ol
) o Voo (5SS 63) K5
(sl 9) o 0155
S a el = Y (5 e —Shle L8 la ah a e o
Yoo g,sja U,A‘}ls
Oles ey ndle
CS el ™ plaly (SOLLS £ ek pd s —ads, Ve
g us C Yoo r.,\g)lsL’Ja;-

.wlaméudﬁtﬁdpwcﬁﬂg
R pa Bl 00 Gas 4 (S35 ¥ JS2 Gollas
Q.;_:a_-(._a.c,_;lzduggTs)Luﬁuzﬁ\ﬁ\ﬁbﬁj‘u
A G SsSLE sla By, S A sdali
Wl e (0S50 0alsl 5 oS5 aed (S 05
e e S s OT 348 o il 53 (gdoys Yo b
33 Ol e 1y el ol cde cl s SIIs S 0 aTsl8
Y LSS pde 5 S0 Dol vy w0300 Y (2SS
S S i i ;03 Slihos el el o
oS Slesliral 55 SUs an Of 54t il 58l

.(Y'j\’)w\;&'_{.iﬁj GPIRE L ees

S u‘,wﬂ&.@;dbysub&:ﬁudu&”ﬂ‘\:
=SS i glaghs; Slisslel s mls
oS S S0bea ol sl 03,51 F Ul 3 S e glie
P TR Lgl_h)ka.:_v = LS)‘.:&_&A S| J},Jadn sdalis
FUSS 4w Lol ey S cuslie g5,
e )\5;5—:"’““ k_ﬁb‘ cJ\_P Uleds S &;.A‘juﬂ U,LALS
d=s =l 4 Ol s pym o 5 Goos S50 S Sl
YO-Yo) Jlasls S &mbl_f IS s g Las s
SooaSe la s, Kos Ailes o s po Sos) 55 (e Sl
OAB\_ng@(A)Q\)&mjéﬁﬁ.w\u;&wdi.:q.:«
(?)Qbm‘)l_wfjbjj_:ﬁ@bu\"’ J—Q&@)‘M‘J;f

ARR

Gl gl 150 OF Gas a8 loslsl an a4l gzl
el b il ol 2o Sl VY BV 0 O & 51 S 8
SRS o3l 5 mble sty o gl il gl OF a3
S o S Gl il 5 s Wl oy T
S O ol S 6 el S ls 6l 3 O (65 5es
33,8 6,8 s> 55 Jbﬂbﬂﬁ oledl Comge sl S
o5 LSS e O (555 GASeIN S8 ma ol sl
OB s s S Rl s 3 ol Sl
A s 5o plnil slacil 3 55 (s358 T Gas 45 b

W2l 4l (¢S eIl ey Jalas

oy ml

SB 2B ohs px » G @3S sl AU
SB 4 Ol 358 e

o oS il b i, i sobel 4 s e
Yok 3 Sbsan Ol 358 e 5 S g alb o5
Gla iss s i e sdalice 40 Slen .l o 03,5
ol 3yd e s S Al ok e R SIS
ST SN RGNV [P W Y PP RS W PE Y AIS P2 c]a.ﬂ o S
LS o S e Glasl s 055 p 2 3 JalS
Sl 035 S o A LS 5 S 5 e (S 5
5 (D S 5 s o 5 OOKas 5 5.0 JS2)
Cely Gas ($5aS L Dol Sl ealital 4S5 s 50l @l


www.SID.ir

\Y¥qo hh/r’ih‘gab.di °)L"":/("“"}SL.}JL"/‘S".Jﬁaifjb‘d"x‘b@wﬁé))}waﬁﬁfﬁbd’.“

AL o5 0 635 il Gla g, 1 (Sl e 50ke) ills 48 s 4o X o

S 4 ol 348 Cw w5y S
ol 35 e (g/em’) s alls o5 o o3l a3 S i
Sk o Sl Too0 Gee e sl )0-Fe Gas e sl o010 Gee
o/oo0YS 0/o0\l8 /oo AM o/oo M e A
ofool" o/oy" o/oY" ojoot” v Sy S s,
o/ooY o/oo) o/o0) o/ooY q uj..lLAjL;Ua;'-
0 Js

(GSo yio (Gl 0 5) SE 5ol oRg 02

/\c]a.a BL )‘JL;.M C))w 9 170 cla.~ BL) )‘JL;:&& CJ_}LL" ‘)‘Jd'du ;.J_}LL’:'

- . ns
Spmspde o e T

VS 1
V¥ 4 @
LA
Vo e e
o .
W (il P G08) Kby 5 dowd
VY Y- Y My G 0 oKy dosd
I I (il B Bos) (Sl
A Sl
VYO A [ 0y R 0N e
- ) O (S o) pyere ey
VY - e
W8 4
0 ‘ ‘
-0 D-¥e Yoot
(o (Hlw) S Gos

GooaS sl by, 5o S Glesl )3 S ab ey e ole N K

(4885 53 yio ) S & O 3985 s ey

DAL

ALY

WY A

%

DAl

¥ 4

<\ A

<Y+

DA

<A

AT

(ol ¥ Bos) (Sl dod

Gharilo e Gas) Sy

GEEL S

(OS2 s9) pgmiye 9y

$303S B il sl g, 55 S a4 O 358 alg co e Kle Y K2


www.SID.ir

S B SRy 2 siaSE sla gy, SU

SL Cuslis p (5558 il sl bsy S (Ol 5 Kile) ilbsls 48 i weds F Jour

(e sle) S Ges X B @t“’
S 4 ys
¥o Yo Yo Yo Yo \0 \o 0
o/o 0¥ o/o AY™ S/YVYTS o/ YV o /YEYT o /¥ O™ o/\AF™S °/o00™ Y IS
o/YOA™ o/YEAT G ATAT o /FYOT o /VEET o /VYATS  o/F40™ o/YosT Al G S i,
o/o oY ofoVY /140 o/Yof  o/\A) o/\V¥ o/oAq °/oV0 q Sialbesl glas
\0 Js
70 Il c}a,w 53 13 sme BV 5 g pde "
(%0 gl ) S Gae
o \ 0 Y. ) ¥ Yo ¥
-1 A
‘ -
3 T el $06) (5 e
=y il -l . .
3 \I (onils B+ Gos) (Sloy
% S e ool
3 v TR (g 09) pgeare i)
S
J R
2
‘v -
¥Io
f -

(S 51 day ole 28) (55,586 cilises gla,les 55 (o le o—00) S Glasl 55 S Cunglio Ol pis ¥ S5

3058 il gl les 55 oS 5 Shas gl 5 5 Shes sla eyl sl (Slas o 580Le) il 428 S 4SO sur

Lls Veoo U3y oAbl gl albs She 5 Shes o3l a3 R e
4l gt e (eS+4ls) Js
Qo/Vs A% ST /0™ OVESYO/N™ VEVAQ/5™ s LSS
YOV V™ VYA FOO8/N™ VIYYOYS/N™ VYOS 0/4™ s Goos S s,
TV/4 ¥V/\ VEF\ /Y Ao5O¥A/0 YEY\ASS/Y q oilesT glax
\0 Js

YV

70 Il c}a,w 23 13 sme BV 5 g pde "


www.SID.ir

WAe 5ol / oain g olxty oslad / @335k ) S 5 O psle (b mlio 5 (55,5LE8 055 5 pshe dons

s Shes sl g5 Khas 5 51 bl Kl dwslis £ 50

alsVeoo O3y Qs slaws BER IRy Gl s Sas S8 g 3 s Soos S B,
ad s b O 530 SLS) Qs 55 0 S4LS)
Yo/0? \nFA FAA? Y440? q404? NS ) A
TE/A Yo FATe TAQ4? Y RS
fAY? FY/A" frst 0o fY AVeA! S e a8
fo/0 \nVid fyo? foq0° q¥so? Glals 80 K 55 0

A (sl e ST Jlaz| mlas oSl Oyesl Gb p Wil oo S e Gy - sl oS Slales O s s

A das e Ol 5 S0 sl pB51 el o 6351
ol Hls gae > Shae Il 55 Shae 5 53,08 o 2,
) e SIS Gla iy nSeir 6 ple ol
A S S 3, S o (S5 sty o s
Sy 8 AL s pl 4 cl (K p g 0 (55551
G L elS oS Wl 5 S g0l 3 Gres gisS
35 Jds ) Al e pedke WS o Sl alse sk
amars Lo lpls Gl Cugb)y 4 plaws 5 ey 2l
5o okl B sb @ assie oS Lol el lal s
3 e G s ¥YV) 5806 oly3 e 5o S4L O
L olS cnl by s (o hos YY0) oo ke 51 SOl
23S S st Ul b S s (b S
Sy s, Shos 2 gl 30 B5080 5 Gl
Goos 35S G0 55 (P LK 5Lk Al axsl
il i Shs Gleey s pp Jpaoe s Ses 5 )
23 G S33SLE Al aS s el el 55 (Ye) S
R 4 Solal 5 (SAL sz b oS a0l
.wlﬁ;ﬁwlwﬁs)znggf«SwKngw
Yo s Yo Goae w5058l 4S5 8 505555 (1)) 0l
G o 53 plS 5, Sos o 5 S5 e Sl
Gl S (1) OLLSes 5 (6855 ol a il L) 555 5
(SS90l e e YA0 L) Sist 605 S5 5 45 L ge
Ll el s ol Eel Goee isS L

}‘;SUTJP} Q)M)JASJ)AJ >LM(\V)Q_}M)M

Sb Ol b el YO Gasi ity a DS L sl
53300 el (Vo) Sy oot i S 55 55 e (S50
RS LS s esgie 530 0S] e Y s &g
S dale HSde N ilss a6 sy cpl Gl S
S Sl YV Ges 53 oSl ¥ s s & a5 L nl b
oS de N s a6 Wl S L}Ablf (obesl opl s
O e Sl ple S ols o S 5,55 RGN N B
SSIOLE ceglie 5 s sla s b oS slasles
O 55815 Bl iSCa 5 ) ds oS ASL pl o se
S3os SL) Sl ol w50 35l SAE 5 s ad g
) ol b (2l + Sags + (I S 5y 2158 o gon 5o
il xS ol Sl e)lgs Sl oS 55 35 Jlaz|
Sl dmy i aS Lagad pdel 55 OA) 6l 5 (1)) S5
Ll pSas S o obsn Ol (ST (Gras (55581
sdre (S385 pl oS ik BBl (5355 S Jsane Dlkas
e Al L8 Sl iy 2 L b ol (S
LosSls SSOLY LY ppe a8 55 5018 () Oy
Y S bl Comse ST 8 S S s 50 O3

Sad e SIS J}wwgyﬁjﬁvﬁﬂ

d‘k‘jéﬂa&ﬁwdjj‘gdubﬂﬁudugﬁjj Jﬂ

(.J..f:JSLu
53, Shes 1 s3eSLE sla iy A sl 4 b
$ 50 Jsls o Lgl Sl alis 5 paS 5 Shas (515

\YY


www.SID.ir

S B SRy 2 siaSE sla gy, SU

Lol i (bl l s Shale + o5 a8 oSl
A3 Gyb gl el andls ol ek s Shee 2130 5
jﬁbldﬁ&a}}rﬂuiﬁ&gdu CAAJLE.‘:JZ.MSWjA

QJJ_EJ\}CA.M\GMJBMUTLSJ&J%J).b&,&ﬂﬂ\f\

3 (6533 Gres $3sS Sl S5

& S 4o

)jSiJé_g;J)ar,\;f:;\Lwﬁ@.i&ﬁj@ﬂj‘Ur.w

o s S a3 5 il las e o5l a5 L S0 sk “UJTQ’DK_.;JSASMQL}:J:@\QQA <

oSl Y 3y Do 53 s e ao s S0 GRS, el 0 gL Jots
55 s ol bl Ll s L oalie St (g e e Yo Ges
3o Sd ) sheslial 4 (b Gl (guslS el

LS o oS S e T8 5l eslizad

Goae fa oSG 5 Clles U5 paa 4 ar S L
Sl yb)@w J\..:\J.é J‘i":ﬁ) C)L_Jw&b‘}w JL@JM;

ééu:nﬂ‘ .5)3.6 @L:A
ng)j;ﬂ:'- Qb.}\ Jﬁ)ls;\w’d’.jfjﬁ'\VAA J\};ybjé.& r})‘} d:Lp ) C‘Ly S .Ccd)-\ﬁ:- Joa cg.,.mi bb”f;' A

vy °JM¢§));uS @)JS 9 U.Z)jﬂl gQLE.:.E}J dLa)Lw
Ol tmmw o dass oS T.A;f Jyame 5 9y oy lles 56 o) MYAe 650 z s C‘?Cl“’ Y
N0 sl (35S s s sl « i Olosla (65,508 cwkige 5 2

3. Ahmad, A. 1990. Effect of plow sole on soil infiltration rate and crop yield in irrigation soil. J. Agric.
Mechanization in Asia, Africa and Latin America. 21: 24-26.

4. Akinci, I, E. Cakir, M. Topakci, Canakci and O. Inan. 2004. The effect of subsoiling on soil resistance and cotton
yield. Soil & Tillage Res. 77:.203-210.

5. Anonymouse. 1983. Test codes and procedures for Farm Machinery. RNAM Technical Publications. Pasay city,
Philippines.

6. Barbosa, L. R., O. Diaz and R. G. Barber. 1986. Effects of deep tillage on soil properties, drowth and yield of soya
in a compacted Ustochrept in Santa Cruze, Bolivia. Soil & Tillage Res. 15: 51-63.

7. Busscher, W. J., J. R. Frederick and P. J. Baure. 2000. Timing effects of deep tillage on penetration resistance and
wheat and soybean yield. Soil Sci. Soc. Amer. J. 64: 999-1003.

8. Chaudhary, M. R., P. R. Gajri, S. S. Prihar and R. Khera. 1985. Effect of deep tillage on soil physical properties and
maize yields on coars texured soil. Soil & Tillage Res. 6: 31-44.

9. Cassel, D. K., C. W. Raczhowski and H. P. Derton. 1995. Tillage effects on crop production and soil physical
conditions. Soil Sci. Soc. Amer. J. 59: 1436-1493.

10. Coventry, D. R., T.G. Reeves, H. D. Brooke, A. Ellington and W.J. Slattery. 1987. Increasing wheat yields in north-
eastern Victoria by liming and deep ripping. Aust. J. Exp. Agric. 27: 679-685.

11. Ellington, A. 1986. Effects of deep ripping, direct drilling, gypsum and lime on soils, wheat growth and yield. Soil
& Tillage Res. 8: 29-49.

12.Evans, S. D., M. J. Lindstrom and W. B. Voorhees. 1996. Effects of susoiling andsubsequent tillage on soil bulk
density, soil moisture and corn yield. Soil & Tillage Res. 38: 35-46.

13. Henderson, C. 1989. Using a penetrometer to predict the effects of soil compaction on the growth and yield of wheat
in uniform, sand soil. Aust. J. Agric. Res. 40: 497-508.

14. Hamilton-Manns, M., C. W. Ross, D. J. Horne and C. J. Baker. 2002. Subsoil loosening does little to enhance the
transition to no-tillage on a structurally degraded soil. Soil & Tillage Res. 68: 109-119.

15. Khalilian, A. and C. E. Hood. 1991. Soil compaction and crop response to wheat is soybending. Trans. ASAE 31(6):
2299-2303.

16. Laureti, D. and S. Pieri. 2007. Tillage reduction in Central East Italy. Helia 30(47): 129-134.

\YY


www.SID.ir

WAe 5ol / oain g olxty oslad / @335k ) S 5 O psle (b mlio 5 (55,5LE8 055 5 pshe dons

17. Oschward, W. R. 1973. Chisel plow and strip tillage system. In: conservation tillage. The Proceeding of National
Conference, Soil conservation society of America. Ankeny, Jowa.

18. Soane, G. C., R. J. Godwin and G. Spoor. 1986. Influnce of deep loosening techniques and subsequent wheel traffic
on soil Structure. Soil & Tillage Res. 8: 231-237.

19. Touchton, J. T. 1982. Soybean tillage and planting methods effects on yield of double cropped wheat and soybeans.
Agron. J. 74: 57-59.

20. Unger, P. W. 1979. Effects of deep tillage and profile modification on soil properties, roots growth, and crop yields
in the United States and Canada. Geoderma 22: 275-295.

21. Yalcin, H. and E. Cakir. 2006. Tillage effects and energy efficiencies of subsoiling and direct in light soil on yield of
second crop corn for silage in Western Turkey. Soil & Tillage Res. 90: 250-255.

\YY¥


www.SID.ir

