(-

o3 ol a0 04505 ghodiid \
MM@MDMM%@M@\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

S B Cupie 95 5l o SB (als Gogase (g g Srpany polie (yixe Sl Ao )

Y . Yo . Y . #) .
B3 e 9 s (Mome (gppai sge ¢ (SasS Lojle T el 6 I

S g b o513 (g9l Sl el 0, ol g Skl ¢ 555I5S15,5T (65> ol i 4 ¥ 5 ¥ )

elnaz.ebrahimian@stu-mail.um.ac.ir

o1ty Slinios de)je > SB (o5 5 obesd Sluogad (55551 ol g9 e b oy B b ialejl )
Sl b plosl 1SS Hlea b (Solas JolS soSsh )b by o WY el Jlo )3 deedio (93,8 oSty (gy9liS
b w8l )3 jled plgie 4 Bl g el alg g sileansy (alylS L buste ) Jold 55,851 Copte £
039 9 wod BB el g j0ud 9 IS Goyi Jold Bpacy jolis geime Sl woyd ol adlhae 390 lico
IS ot e p S 5 51 45 3l L @l idg (L) Gialeil £9y 5l US4 s SB 50l ogasis
5 Sejd Slio s o> (il g (PS 1)) s ame SB 50l (ogasie (g 9 yiwd JB by 5 hud g
weyae (jg 9 JS 0iar S9%Re (ryeS g e BB muelly 5 (pied B s Jold S addlls 3)50 (olend
Gl cage (SB35 035 b bishsS B ad GRS b (B> o))k pliS gl S 0l

A28 SB oyod LB metll g 5ahd (s5me falS g ialb ogase (i 5 059s s5e Sl Loy

SE gl ogass ;g (blis 55)5 B (SB o 55 15l sWojly

oo
il o jpb slaale Blo g (gl pluew drwg o 5idlen day el (SOlSe Glles £9 a5 (55,58 sl il Gan
El titi, 2010) s, Jlis 4 1) S sleel 1 ' 4Y bl 5 (S dpdd LAlS dejlyd ) (655058 ! (Kd B b
D5 by 6586 Goyb 5l SBoa ead o)l (o5 ad dax ya cuwl ool lis (Watts er al,, 2000) gl )y (
L %> b ;I (Salinas-Garcia ef al., 1997) ub o Liul3dl SB 4 ond 03933 2L (bl g JT 8ok & o5 e puo
5 QLS 43) dgie sl yolis () & 0B S155S 5 () nd (0o Ao (gy900 (IS polis (LS (LUl 450

o 59y dlogy iulejl b (Molindo, 2009) .(Roldan ef al., 2005) sl o ;L5 3)90 355 (slapmudl )y Koo

1- Hard Pan

—YAYY-



(-

oy oale 30 04555 ydodd :.
W@Mbmmﬁb@m\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

2 el 9 ed g9 & 3903 (OIS bgw Bl Lulpd ) 65y g plla 3 SB 6y900 (238 pole (sene
b s juolie opl el (ials a1y sel cpl Jdd (g9 .8l s (555 (g plls

ol 5 55 £ K3 b ) Sl el 5 i O ol oS A, sl 3y ol ke
- < wlw! cpl o (Lithourgidis et al., 2006) i ,l,8 )»b cos |y SB (SOiddon g (obowd (O30 Oluogas
oo e g (bl ) 65y ol i saumund o ploge S| (S S (o0 (Sl B9y M2 4 ]) 55y sl
SIS sl 455 )5 i 5] gyl 2T 3,90 T ibilis 5 "Lt (65,551 Pl e ol > (El titi, 2010) sl
e polie Ol (65,886 slapllss (ul 1) b0 cage |y S ()93l 5 (gdols doume ajlyd 5> Copde 5 o
. (Hulugalle, 1991)33 5 o Sl LS daut 90 (65)85 B g9 opl cpmizrod .25 Jlis a4 |, 5’9“’] ol 5,
O & N350335 (powye 53558 9 55085 05 «SHS B (2) S5 Al Aw I o)y b (Dom er al., 2004)
D9 powye £5)55 B b pls I it a0 > Ve (588 (g bg) > SBgalb ogate

Plas Sl 86 oy an b pialef] pl ST lend 5 (38 Sluogad 556 i b 4 25 Ll

W lﬁlw&lp9J bylys o SB (6508 5 (olosd Olasgad 5 Blas g buwgio guly (555551

Wy, 9 dlge
SaSol )b al p WOV el Jlo 53 dedia g3y olKild (6,5liS 01ty Sladios acyze > ialejl ()
3,5 olgls 3l oslitl b wed Cagi 93 b » gy Jold (5j)sB plls g5 ,laz b ploxl S5 )l b (olas JolS
5 ol 2l b psd 4l bl «Siwd 5 @iliamy (all b w5l aly p bugie (ol dges S Cugi 93 5
olo skl 13 (5ysB (slpl g oej (silwoslal Slles s 48,5 i )3l lyie & Swd b p blis 5 S
2 ol SB 2o (Bl + Y+ Bas ] (g )bpaiges lierdsSisd Sluogad e caz bl Gl 5 JE b plex

ol ok 03> LV Jgan 50 ol ol a8

oiabojl £955 31 8 S oland 5 (K58 Slaogad gl =) Josa

HB oslty gsime BB jhud e Ofgis g egaSe iyl oS
PR 5 SB bl
(ppm) oslizu! (ppm) oslizu! (ppm) s (g.cm™) s alb )

\1tat Yo NY ATAYYS A VA <IYA Py~

2- Medium Tillage
3- Conservational Tillage

—YAYY-



(-

oy oale 30 04555 ydodd :.
W@Mbmmﬁb@m\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

3 S5 5 S el oo S, il 1 ST ] Sl ssbiier 33 e 0 TV ilaf (slacsS slef
—dile S Sluogas Ol jl S gls jslate 4 .05 plxl sloys 9 31,3 )3 Cogs 93 b i o 4 (g)lol A5 a3 )T
a8 S8 ole Cudnd)l g (22)9% 53 Cugh 93 (b jpa sl

2l dsel jlaz) (Solal ©yge @ ()b pdigad (65558 Slles gl g olo gy (SB Cluogad b5l pslate 4
039 9 0> BB ey 5 jud 9 JS 0595 gime a8 plxl st il <Y Bee Sl landls @Il Bl L ()8
ls (Olsen, 1954) udgl « (Bremmer, 1970) JluilS™ sla by, ool p cuiy 4 SB gl poase
2 ly Gl cpl i Ol Aoy g AS (pasd g (S 0jl01 (Black, 1965) (ydl)l 4 asolS” 4 (Varley,1966)
Aulin yglite &, 50 225 SAS 9.1 o5 | lnodls 13,5 aloce ((lesl 38 31 1) 285 & e (55,551 s

1 o3lizsl (PS+/+0) 5S> 9051 51 I eSilee

Coy g W
Cupde g5 8l CoB gyl ne s & S el (osaste (s 5 oy BB by 5 shed 5 JS (jar see
() Jgi2) (P=+/+V) <85 515 (55,056

S il Sliogad (65,55 o e B (Slpe (:Sike) uilyly U s - Jga

oeyae iy el Ggimejhud (goie oy gy 4y
Oy lie

SB gl ooy B oo JB K sl
ofoyy™ AT YAVA™ Vi ¥ s
-Jo5** YAy Foa.A"” YADIVA® ¥ 8556 pllas
oee AT A SINY ! s

_ _ - - V0 Js

Jopd S Jloss! o 3 )y me i g )3 Sxe e ms

S5 0395 Game Dl dopd 138 b (bl (65) S plai (gl SBgyal jogase 5y Ol o)
gor 3 U3 S Slio ol polie 4y Cons S g ll gt (g g erd BB paly (opied BB jaud

op) Sl 5 fael Gty 2o 3 A g =AY Y 0P byl cui s a sblis (65,615 4 Cund ol (6595 sl sl

—YAY¥-



W@M@Mmﬁb@m&@\ _

119F olo ogs 11 U 9 = Sgiisn gy olSiuls

plas el g dop £ g FO XU XA Ll Cuip 4 (5w ol Al ) hugie 6556 plla lyy ol

() JSS5) 15,5 dcwle 3o )3 ¥ g =YY Y8 Yo bl cui 5 a0 (ool8 2195 b ) Lawgio 65,055

(<l
W
Voo
Do
&) %»sla (o) boge - Bl g bee (o) buge bl
(i) (s) 4=
Sl plli gy NPT
G el g5
(s d
&) bogle (o) bug (Bl A &b bagie (o) bogia bl
(gjleazsy) (sleazs)
s el ggi GF s pllii gy

059 (3) 5 oyd BB wpusliy (&) e yioos LB jud (@) (IS 055550 (D) 12 65,556 pllis g 1 =Y JSUS
Skl jogase

(PS+1+0) a2l o oS3 geil ol g2 (5 lostme Sgli5 gyl (S yo 5 Sglite By (sl (o Silee

5 Gorw eee il cage (BLS Ll g Jl oo aips 5 S 05 b b iy Slles ([Sop8 50l

(Khajeh Pour, 2004) o puyn (S p 235 SB b jogase (g g (oyiwd BB el 5 jiud oo (als

-YAY O~



(-

o3 ol a0 04505 ghodiid \
MM@MDMM%@M@\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

g oxd S oy BB paly 5 jiud sgime (L o Sde Yok 3 @) (558 S o cusl ool L
5 kol dgug S (S polie 5l Gl Jd> 4 wlg e el cul o am e (I 55 1) S 59k sgie
=S Gal3l men 5 amd Gl plerd (S3S Bpan olie o, YU b cov ) Wy sladizie SB y0k
hse g Slon 5 Ol Ll el i andl il axils oyen 4 elyj claplaipg (sly ©nojlys o 1) ase Cow sl
odyid claplss > oS oy lis 35 (Tab, 2003 ) adlas guls dgu 00> Hl8 L5 de gwwl 30 SB Gluogad o p
sl onl & g (GBlis (655956 1 6y oy baulyd 3 pate ol gizme Sl VL 6y dne pobo 4 SB (g lgie
Ol ol & 4 g 3 alend So3gS e Gl 4y e (dame Gy sl gl (I 2 ogde Wl
I oy oo Ll b Blas 5,681 pllas gl &S widged bl 6 (Ozpinar, 2006 ) .30)5 s sladis i
shb lepllss 3 S gy (gaie & aily bl (Bessam, 2003) .auisy dgkp |y S a8 Glusgnd SB

Sy Johe 65,5515 b slopllas 1 5V ()l e jokay (bl o5
5005 50 9 05 b 03,88 5556 sl 2l sl agSan (S g8 5 JB L gl ogase g dadly o Ll Sl (izpen
oud Johio g bawsie (slas)ypsh L duolie 3 SB (5palb ogase (g St 9 S5 Sl cage SB (3] w0
ST il 235 31 (35 o815 Gl > &0 63,88 (55,95 (65150 o5 3905 s 35 4S5 (ol 0 (sl 42
Orile 4 5L gel cpl &S 25 ey 0 S i sy 13 Conw &Y dbul Coge dadiliSB o 53 0gMe WilgT o
oS ol s ol e 55 (Vyn, 2003) @osesily aalllas gl oo o (ioljdl SB Ldes claa¥ (3] o2 p slp ], Y]
S a2 STy sy (65,0 S ga pllas b awolie )5 1) S (550l ogase iy sialS @]y 59 SB Jles!
Iy Dl ohen 4 (LS 3 )Slee 5 43, g SB Slaogias iy |y oblie (o) slaplaipg > Sl ()1 slaplis
9 ol osase i Ll cle & Blg o JBlis g5yeS B Jlasl &S cawl syl oniad i lallas Sy pols
;1. Sharralt,) (1996 ail awsly JWs 4 1y 3,Sles aus LialS bady )y et ) JMS] g SB 5T gaime oS
cew K05 balss g)lul & cwl cllao oyl w30 (Lahlou & Mrabet, 2001) cldles 55 ol (K> G)b
Sk 5 o5 o515 &ty a4 i g Jlite (5858 b slapllad Sl VL Cilye 4 @5 g slapllss 53 (e
las & 4095 b iy s dbion 35 JI Slge e b basje o3 (g slapls b cov B el (Y
2 EHp O e Y 0 Jlodls (e s b (bl w5 s slapllss o Cul asule 38 0 b 5D

~YAVS-



(-

N o 01555 giosid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

N

Pt (39 9 oped JB el (poyied BB jand (S (s sgie 55y Cles (3u ) @l elul
Ol Cage S 35 ea p b (55,06 o il aSygb 4 0l 418 5T cod (g b 4 ]y S gl
i b 005 SB oyiod BB ealiy g o ped BB b sgime (I (5pal pogatte (g 9 (95 sge
Pl > SB 5yake 5 ptlols e caar 2liE polis @ ki GRS @ wlgie el pal oS sy S
OialS g ol (slacssysSls b dmlio )3 obesd (sladgS Gpae lie 58 YU b cov |y Wy o (55,56
bl adls olyon 4 ol slaplsipg (slp @aejlys 3 1) (e Comsj (sla Sogll (il a5 g amy il il
balaSB 55 2 oM Wil o YT dle 305 51 (26 ST SRl s 4 00,88 (65,9 (SIS0 pizeen
Y (35 wn p oy OV ile 4 Lo yel ol 45 3985 ©aejld (> S o oY (> cotw 4Y sbol coge
dgst b blis o5ed gyl (slapllss &8 ) 0 55 4 Gilofl @l 4 g L e s w3 GBI SIS des

Anles e sl S oS (i) p o550 (i o xdaw 4 > JTodle (ggie

&bo

Bessam, F., and R. Mrabet. 2003. Long-term effect of tillage and cropping systems on particulate organic
matter of a Calcixeroll soil of semi-arid Morocco. In: Proceedings 16th Triennial Conference of
International Soil Tillage Research Organisation, Brisbane, Australia, 13-18 July, p. 144-149.

Black, C.A. 1965. Methods of Soil Analysis. (V.I). American Society of Agronomy, 1572 pp.

Bremner, J.M. 1970. Nitrogen total, regular Kjeldahl method, In: Methods of Soil Analysis, Part II:
Chemical and Microbiological Properties. 2n ed. Agronomy. A.S.A. Inc., S.S.S.A. Inc., Madison
publisher, Wisconsin., USA. 9: 610-616.

Chude, V.O., W.B. Malgwi, I.Y. Amapu and O.A. Ano. 2004. Manual on soil fertility assessment.
Produced by Federal Fertilizer Department (FFD) in Collaboration with National Special Programme
for Food Security, Abuja, Nigeria, pp: 48.

Dom, R.F., B.B. Mehdi, M.S.E. Burgress, C.A. Madramootoo, G.R. Mehuys, and I.R. Callum. 2004. Soil
bulk density and crop yield under eleven consecutive years of corn with different tillage and residue
practices in a sandy loam soil in central Canada. Soil and Tillage Research 84: 41-53.

El Titi, A. 2010. Soil Tillage in Agroecosystems. Taylor and Francis, Nature 384 pp.

Hulugalle, N.R., and M. Gichuru. 1991. Effects of 5 years of no-tillage and mulch on soil properties and
tuber yield of cassava on an acid Ultisol in Southeastern Nigeria. [ITA Res 1: 13-16.

Khajeh Pour, M.R. 2004. Principles and Basics of Agronomy. Publication of Isfahan Jihad Daneshgahi of
Isfahan University, Isfahan, Iran. (In Persian)

~YAYY-



(-

N o 01555 giosid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

N

Lahlou, S., and R. Mrabet. 2001. Tillage influence on aggregate stability of a Calcixeroll soil in semiarid
Morocco. In: Garcia-Torres, L.<ET AL> (Ed.), Proceedings of I World Congress on Conservation
Agriculture. Madrid, Spain, October 1-5, 2001, p. 249-254.

Lithourgidis, A.S., K.V. Dhima, C.A. Damalas, 1.B. Vasilakoglou, and I.G. Eleftherohorinos. 2006. Tillage
effects on wheat emergence and yield at varying seeding rates and on labor and fuel consumption.
Crop Science 46: 1187-1192.

Molindo, W.A. 2009. Estimations of NPK in Zero-Tillage Soils Post Soybean (Glycine max (L.) Merr.)
Croppings in Two Locations in Southwestern Nigeria. Agricultural Journal, 4(1): 10-13.

Olsen, S.R., C.V. Cole, F.S. Watenabe, and L.A. Dean. 1954. Estimation of available phosphorous in soil
by extraction with sodium bicarbonate, U.S. Department of Agriculture Cris, 939. USA.

Ozpinar, S., and A. Cay. 2006. Effect of different tillage systems on the quality and crop productivity of a
clay—loam soi in semi-arid North-Western Turkey. Soil and Tillage Research 88: 95-106.

Roldan, A., G.J.R. Salinas, M.M. Alguacil, E. Diaz, and F. Caravaca. 2005. Changes in soil enzyme
activity, fertility, aggregation and C sequestration mediated by conservation tillage practices and water
regime in a maize field. Applied Soil Ecology 30: 11-20.

Salinas-Garcia, J.R., F.M. Hons, and J.E. Matocha. 1997. Long-term effects of tillage and fertilization on
soil organic matter dynamics. Soil Science Society of America Journal 61: 152-159.

Sharralt, B.S. 1996. Tillage and straw management for modifying physical properties of a sub arctic. Soil
and Tillage Research 38: 239-250.

Tab, N. 2003. Contribution a I’étude de I’influence des systémes de travaux du sol et de la fertilisation
azotée sur le comportement du blé et la qualité chimique d’un sol argileux du semi-aride Marocain.
Diplome des Etudes Supérieures Approfondies. Faculté des Sciences et Techniques, Settat, Maroc,
103 pp.

Varley, J.A. 1966. Automatic methods for the determination of nitrogen, phosphorus and potassium in plant
material. Analyst 91: 119 — 126.

Vyn, T.J., and A. Raimbault. 1993. Long-term effect of five tillage systems on corn response and soil
structure. Agronomy Journal 85: 1074-1079.

Watts, C.W., S. Eich, and A.R. Dexter. 2000. Effects of mechanical energy inputs on soil respiration at the
aggregates and field scales. Soil and Tillage Research 53: 231-243.

~YAYA-



(-

o3 ol a0 04505 ghodiid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

Change percentage of microelements and bulk density for soil affected by

tillage managements

Elnaz Ebrahimian', Alireza Koocheki’ , Mehdi Nasiri Mahalati® and Surur Khorramdel®

1, 2 and 3- PhD student in Agroecology, Professor and Assistant Professor, Department
of Agronomy, College of Agriculture, Ferdowsi University of Mashhad

elnaz.ebrahimian@stu-mail.um.ac.ir

Abstract

In order to evaluate the effects of four tillage systems on soil chemical and physical
characteristics, a field experiment was conducted at the Agricultural Research Station,
College of Agriculture, Ferdowsi University of Mashhad during growing season of
2012-2013. Four tillage managements including conventional, medium with sweep
plow, medium with chisel plow and conservation considered as treatments. Change
percentage of microelements such as total N, available P, available K, and bulk density
of soil compared to before starting the experiment (control) were calculated. The results
showed that the impact of tillage type was significant (p<0.01) on total N, available P,
available K, and bulk density of soil compared to control. The highest fluctuations of
available P and available K'and the minimum changes for total N and bulk density were
recorded in conservational tillage compared to control. By increasing in tillage intensity
enhanced percentage changes of available P and available K and decreased N total and
bulk density due to disturbance in soil.

Keywords: Conservational tillage, Conventional tillage, Sweep plow, Chisel plow, Soil

bulk density, Soil disturbance
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