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Abstract

Introduction: Despite the many benefits of tillage to crop establishment and production in the
past, new herbicide and minimum-tillage management systems have drastically changed today's
methods of crop production. Although tillage systems are used to increase soil porosity, they are a
short-term solution that has negative consequences on surface soil structural stability, surface crop
residue, and surface soil organic carbon, which are critical features that control water infiltration
and subsequent water transmission and storage in soil. Physical and chemical properties of soil
such as organic matter of soil is a key attribute of quality that affects water infiltration and soil
aggregation. The use of conservation tillage along with the application of appropriate management
methods such as conservation of residues, the use of proper rotation and weed control caused to
stabilize the particles of soil, prevent the destruction of soil structure and increase soil organic
matter. Therefore, changing the method of tillage systems from conventional to conservation,
especially in crop rotation cycles, is inevitable. Our objectives were to summarize these findings
and present additional information with particular emphasis on changes physical and chemical
characteristics in different soil depths due to adoption of conservation tillage in corn-wheat crop
rotation.

Materials and Methods: The present study was performed to investigate tillage systems (4 levels
including ZT-ZT: zero tillage-zero tillage; ZT-CT: : Zero tillage-Conventional Tillage; CT-CT:
conventional tillage-conventional tillage and CT- ZT: conventional Tillage-Zero Tillage) and 4
levels of weed management (including W;: control; W,: post-emergence Nicosulfuron herbicide +
hand weeded in cultivation of corn and post-emergence Metribuzin herbicide + hand weeded in
cultivation of wheat; W3: Pre-emergence Atrazine + post-emergence Nicosulfuron herbicides in
cultivation of corn and post-emergence Clodinafop + post-emergence Bromoxynil+MCPA
herbicides in cultivation of wheat; W,: Wheat residues as a mulch + post-emergence Nicosulfuron
herbicide in cultivation of corn and corn residues as a mulch + Metribuzin herbicide) on some
physical and chemical properties of soil depths (D;: 0 -15 and D,: 15-30 ¢cm) in corn-wheat rotation
during the 2021-22 croping year in the farms of Shavur Agricultural Service Center of Shush city
was implemented as a split-factorial in the form of a randomized complete block design with three
replications and 96 samples.
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Results and Discussion: The results showed that interaction of the studied treatments significant
effects of the all studied traits except for soil pH. The minimum of soil bulk density was observed
in conventional tillage-zero tillage x Wheat residues as a mulch + post-emergence Nicosulfuron
herbicide in cultivation of corn and corn residues as a mulch + Metribuzin herbicide as weed
management treatment x 0-10 cm soil depths treatment with an average of 1.390 g/cm?, also, the
highest hydraulic conductivity of the soil was obtained in conventional tillage-conventional tillage
x pre-emergence Atrazine + post-emergence Nicosulfuron herbicides in cultivation of corn and
post-emergence Clodinafop + post-emergence Bromoxynil+MCPA herbicides in cultivation of
wheat x 0-15 c¢cm soil depths treatment (with an average of 0.994 cm/h). The highest amount of
organic matter (with an average 0.771 percent) and phosphorus and potassium elements was
achieved in zero tillage-zero tillage x wheat residues as a mulch + post-emergence Nicosulfuron
herbicide in cultivation of corn and corn residues as a mulch + Metribuzin herbicide x 0-15 cm soil
depths treatment (with averages of 13.96 and 234.7 mg/kg, respectively). Interaction effects results
(tillage system x sampling depth) indicated that highest amount of total nitrogen was achieved in
the zero tillage-zero tillage (ZT-ZT) on soil surface layer (0-15 cm sampling depth) with an
average 122.0 kg / ha with an increase of 40.1% compared to the other treatment such as zero
tillage-conventional tillage (ZT-CT), conventional tillage-conventional tillage (CT-CT) and
conventional tillage-zero tillage (CT-ZT) and soil substrate (15-30 cm sampling depth, with an
average of 0.87 kg/ha). In addition, the preservation of residues in the form of mulch and the use of
post-emergence Nicosulfuron and Metribuzin herbicides led to maintaining the balance of soil pH
in the corn-wheat rotation.

Conclusion: Steady-state soil chemical and physical properties was greater under zero tillage than
under conventional tillage as a result of soil structural improvements associated with surface
residue accumulation and lack of soil disturbance. In addition, our data indicate that conservation
tillage along with the application of crops residues in corn-wheat crop rotation is a viable
management strategy to improve soil quality in the warm, semiarid region of Khuzestan province.
This strategy could lead to high production, minimal negative environmental impacts, and a
socially acceptable farming system. Therefore, the use of previous crop residues in tillage systems
will have a positive effect on improving the physical and chemical properties of the soil.

Keywords: Bulk density, crop rotation, hydraulic conductivity, soil organic matter, tillage system.
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Table (1) Monthly average weather conditions during the experiments growing season (2021-22)

(Wheat growing season) C*‘f S

(Corn growing season) & ,3 &S fueb

S 3 3095 Ldw! e ©> 5 T . | L
. b B BN 313 °
May April Mra]rc Februar Jar;uar Decermbe November October September August Month
Sl les
44.4 38.6 29.0 25.6
(0)
Sl (sles
13.8 8.6 1.6 0.2
2.2 5.7 6.6 16.9 25.6 25.8 M|n|mum temperature
()
S5 sy (Sl
28.4 23.8 17.7 13.3
13.6 15.7 21.8 30.8 35.3 38.3 Mean da”y temperature
(C)
= . L
0.2 0 0.4 0.4 7.0 25.0 26.2 1.0 0 0 Lk
Rainfall (mm)
BT okl (Sl
8.5 8.1 5.4 7.1 6.0 4.8 7.6 8.2 10.3 10.7 4
Sunny hours (hours day™)
322 401 545 648 95 746 52.6 43.0 33.6 27.6 ST
Relative humidity ()
8.7 52 30 23 15 16 4.0 76 12.7 17.6 o .
Evaporation (mm day™)
CSRldT £955 31 S > aboud 9 (K300 ST 3293 (F g (NS
Table (2) Some of physical and chemical properties of soil before starting the experiment.
JToske S e gl S (SS Sl il .
Organic mater Hydraulic Bulk density ~ Electrical oH Soil o e -
oD conductivity (glcm®) conductivity texture  Clay () Silt ) Sand (/)
‘ (cm/h) (dS/m)
0.78 0.732 1.624 3.2 7.52 = 16 36 48
S B N e
Auvailable Cu Auvailable Zn Available Fe  Available K Auvailable P Total N el Solu:le Cat'g;p?é??;nge
mg/k mg/k mg/k mg/k mg/k ) CCE ¢.
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) D (mglkg) (Cmol(p)/kg)
0.6 0.9 4 230 9.0 0.1 25 8.1 10.5
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Table (3) Experimental treatments used in the Corn-Wheat rotation

The first factor in the main plot: Tillage System

S35 b abla: Lol & S

CT-CT: Conventional Tillage - Conventional Tillage
CT-ZT: Conventional Tillage - Zero Tillage

ZT-CT: Zero Tillage - Conventional Tillage

ZT-ZT: Zero Tillage - Zero Tillage
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The second factor in subplots: Weed Control method

Jpsbale J S Gy p oS

W;: Control

W,: Post-emergence Nicosulfuron herbicide + hand
weeded in corn cultivation and Post-emergence
Metribuzin herbicide + hand weeded in wheat cultivation
Ws:  Pre-emergence  Atrazine +  post-emergence
Nicosulfuron herbicides in corn cultivation and Post-
emergence Clodinafop + post-emergence
Bromoxynil+MCPA herbicides in wheat cultivation

W,: Wheat residues as a mulch + post-emergence
Nicosulfuron herbicide in corn cultivation and Corn
residues as a mulch + post-emergence Metribuzin
herbicide in wheat cultivation
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The third factor in subplots: Sampling depth

o> g Gas 12 P 03 (P A GBS

D;: 0-15cm
D,: 15-30 cm
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2- Chegeni et al.
3- Loghmani et al.
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Table (4) Analysis of variance (mean squares) for the effect of tillage systems, weed control and sampling depth on some physical and chemical properties of soil in maize-
wheat rotation.

(Mean squares) e o :Ske

pH o5 G el dols 6 e JS 055 g STobe Saods Solas Al J& (ooliT e 5 -~
s Available Available Total Organic Hydraulic Bulk density df) = C A
: . T4 S.0.V iy
potassium phosphorus nitrogen matter conductivity (Ks) r
1.1122 82.5 0.31 33.2 0.0027 0.0026 0.0091 Block) ;1 S =
2 %
0.0041"™ 954.8** 18.62** 2850.7**  0.0445** 0.0760** 0.0881** (Tillage system) ;55 alols i—
3 o
o
0.3868 38.3 0.47 80.1 0.0024 0.0030 0.0088 Error (a) ol sl ©
0.0076™ 801.9** 2.61** 889.8** 0.0451** 0.0305** 0.0220* 5 (Weed control) ; » slacae J =8 s, é\
C
o
0.0009"™ 11817.1%* 50.10** 1689.2** 0.0072" 0.0669** 0.0430* (Sampling depth) s ls 4 sai Gos L_\
1
0.0024™ 96.5™ 0.30™ 232.7*  0.0017™ 0.0071* 0.0060™ 9 S slele ST )X 555 bl C%
(Tillage system x Weed control) i
0.0061"™ 706.0%* 10.10%* 753.1%*  0.3988** 0.0125* 0.0072" 3 SN2 8508 G X (85535 5 el b
(Tillage system x Sampling depth) <.
0.0028™ 438" 0.03" 19.2®  0.0012" 0.0032" 0.0060™ 3 St Gos X 52 Slasle U RS s c{
(Weed control x Sampling depth) ‘g
0.0011" 172 4% 0.46* 72.1™ 0.0090** 0.0077* 0.0196* 9 13 i god Gos X5 glacale J 287 gy % (655588 b ailale
(Tillage systemx Weed controlx Sampling depth)
0.2888 80.6 0.20 91.4 0.0027 0.0033 0.0074 56 Error (b) 5 L
7.2 4.4 43 9.9 113 7.1 55 CV (%) ol eis s

T8 5 el o shas 53l fme 515 e b 4 ** % ns
™ *and **: Not-significant and significant at 5% and 1% probability levels, respectively.
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Figure (1) Main effects of tillage system (A), weed control (B) and sampling depth (C) on bulk density of soil in maize-wheat rotation. Each column

represents the mean of 3 replicates. Means within each column followed by the same letter are not significantly different, using Duncan multi-range test
(P < 0.05). Vertical bars on each columns (where larger than the points) represent standard deviation within replicates ZT-ZT: Zero Tillage-Zero
Tillage; ZT-CT: : Zero tillage-Conventional Tillage; CT-CT: Conventional Tillage-Conventional Tillage; CT-ZT: Conventional Tillage-Zero Tillage;
W,: Control; W,: Post-emergence Nicosulfuron herbicide + hand weeded in cultivation of corn and post-emergence Metribuzin herbicide + hand
weeded in cultivation of wheat; W;: Pre-emergence Atrazine + post-emergence Nicosulfuron herbicides in cultivation of corn and post-emergence
Clodinafop + post-emergence Bromoxynil+MCPA herbicides in cultivation of wheat; W,: Wheat residues as a mulch + post-emergence Nicosulfuron
herbicide in cultivation of corn and corn residues as a mulch + Metribuzin herbicide; D1: 0-15 and D2: 15-30 Soil depth.
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Table (5) Tillage system x weed control x sampling depth interaction effects on mean (£SD) of some physical and chemical

properties of soil in maize-wheat rotation (sliced by the each sampling depth level).

(Traits) oliw (Treatments) L
d3ls b el dals b6 i STeske sy il s b JEs Gas JAS s sl
Available Available Organic matter Hydraulic Bulk der;sity Gl b slalde oS
potassium phosphorus (%) conductivity (g/cm”) sampling | Tillage
(mg/kg) (mg/kg) (cm/h) depth W:; ; system
(cm) control
226.7+6.3abc 12.85+0.97b 0.720+0.087ab 0.7250.083fg 1.640+0.116a W,
219.7 £5.4b-f 12.28+0.60bc ~ 0.651+0.055bc ~ 0.795 +0.073c-f 1.540£0.126abc W, ZT-ZT
214.7 £7.3c-9g 12.10£0.40bc ~ 0.596%0.074cd 0.739+0.077efg 1.607+0.035ab W3
234.7x11.4a 13.96+0.51a 0.771+0.049a 0.700+0.0579 1.628+0.056a W,
188.3+10.7i 11.49+0.37c 0.270+0.029h 0.788 +0.042c-f 1.528+0.042abc W,
210.1 £6.5e-h 11.52+0.55¢ 0.311+0.038gh 0.830+0.022c 1.533+0.090abc W, ZT-CT
212.7 ¥10.7d-g 11.72+0.87c 0.347+0.064gh  0.755+0.046d-g 1.462+0.063bc 0-15 W3
215.3 £11.2¢c-g 11.98+0.10c 0.385+0.063fg 0.814+0.041cd 1.531+0.048abc W,
207.0+5.8fgh 9.47+0.19fg 0.375+0.006fg 0.832+0.052¢ 1.503+0.022abc W,
197.5+5.6hi 9.15+0.39¢ 0.287+0.053h 0.959+0.033ab 1.509+0.057abc W, CT-CT
206.0+4.3gh 9.39+0.54fg 0.344+0.040gh 0.994+0.007a 1.506+0.029abc W;
216.1 +£8.2b-g 9.57+0.69efg 0.382+0.020fg 0.914+0.070b 1.428+0.103c W,
225.1 +11.3a-d 10.36+0.24de  0.528+0.053de ~ 0.808+0.039cde 1.594+0.029ab W,
221.2 £2.2a-¢ 10.04+£0.55def ~ 0.460+0.083ef 0.839+0.026¢ 1.599+0.058ab W, CT-ZT
223.8 £3.7a-d 10.16+£0.19def ~ 0.491+0.040e 0.919+0.023b 1.597+0.087ab Ws
229.3+3.9ab 10.64+0.23d 0.577+0.024cd 0.816+0.029cd 1.390+0.238¢ W,
188.6+9.6bcd 9.95 +0.38a-d 0.303+0.013f 0.697+0.017f 1.732+0.132a W,
179.7+12.2d 9.78+0.54bcd 0.292+0.002f 0.770 +0.099a-f 1.703+0.022a W, ZT-ZT
189.3+11.6bcd 10.23+0.59ab ~ 0.328+0.034ef  0.838+0.065abc 1.667+0.082ab W3
209.0+9.2a 10.62+0.52a  0.366x0.075def 0.603+0.0619 1.531+0.109cde W,
190.3+8.0bcd 9.81+0.38bcd 0.619+0.059a 0.746x0.086def 1.557+0.045bcd W,
183.6+6.5cd 8.46+0.41f 0.510+0.008b 0.846x0.004ab 1.665+0.107ab W, ZT-CT
177.6+7.8d 8.78+0.58ef 0.447+0.058bc  0.779 +0.053a-f 1.630 +0.022a-d 15-30 W3
192.6 +8.9a-d 10.08+0.37abc ~ 0.640+0.079a 0.7050.089ef 1.502+0.074de W,
193.6 +9.1a-d 9.33+0.04de  0.435+0.035bcd  0.809 +0.018a-d 1.503+0.049de W,
199.3+2.0abc 9.44+0.42cde  0.459+0.013bc  0.760 +£0.043b-f 1.510£0.107cde W, CT-CT
199.5+6.0abc 9.48+0.42cde 0.476+0.073b 0.855+0.031a 1.400+0.069¢ Ws
203.5+12.0ab 9.60+0.34bcd 0.510+0.054b 0.810 +0.045a-d 1.508+0.020cde W,
200.4+7.6abc 9.56+0.19bcd 0.491+0.011b 0.754 +£0.048¢-f 1.506+0.097de W,
190.3+13.4bcd 9.40+0.76cde  0.440+0.030bcd  0.812 +0.102a-d 1.640+0.130abc W, CT-ZT
192.6 +11.2a-d 9.33+0.22de  0.389+£0.092cde  0.805 +0.086a-d ~ 1.604 +0.078a-d W;
203.2+12.6ab 9.70+0.21bcd 0.513+0.034b 0.792 +0.045a-e  1.614 +0.032a-d W,

A e b ds 50 Ju:;-tch.“);‘_;)u@,ﬁ_')w\&(;\;‘_;\u\;.u,;;)fﬂwuﬂuu&,acb,;, Q}:.N,n);afjs;:agﬁjféb\;‘_;h&ﬁl.f

Means within each column and the each sampling depth level followed by the same letter are not significantly different, using Duncan
multi-range test (P < 0.05).

+ s 0958 g S5 W 60 287 W 605 9o e s CT-ZT s jlae (i late e CT-CT o e e ZT-CT fpmd Oslmpdnd Ok ZT-ZT

el S g0+ o 85 2 PLs35IST 5 Cpd BT 53 e sy e 0398 g S+ ST s o3l 5T W Ergw):&nb&?)+&))ﬂJJMF}Q)SCJSJA@,«:J?}

S LS 53 g et e S 0 03 (Sl 5 D3 ST 5t gy e O sl S+ e Sy 50 4 0 (b Wi 68 S5 2 gy

ZT-ZT: Zero Tillage-Zero Tillage; ZT-CT: : Zero tillage-Conventional Tillage; CT-CT: Conventional Tillage-Conventional Tillage; CT-ZT:

Conventional Tillage-Zero Tillage; W,: Control; W,: Post-emergence Nicosulfuron herbicide + hand weeded in cultivation of corn and post-

emergence Metribuzin herbicide + hand weeded in cultivation of wheat; W3 Pre-emergence Atrazine + post-emergence Nicosulfuron herbicides

in cultivation of corn and post-emergence Clodinafop + post-emergence Bromoxynil+MCPA herbicides in cultivation of wheat; W,: Wheat
residues as a mulch + post-emergence Nicosulfuron herbicide in cultivation of corn and corn residues as a mulch + Metribuzin herbicide.
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Figure (¥) Tillage system x sampling depth (A) and tillage system X weed control (B) interaction effects on

available nitrogen of soil in maize-wheat rotation. Each column represents the mean of 3 replicates. Means
within each column followed by the same letter are not significantly different, using Duncan multi-range test
(P < 0.05). Vertical bars on each columns (where larger than the points) represent standard deviation within
replicates ZT-ZT: Zero Tillage-Zero Tillage; ZT-CT: : Zero tillage-Conventional Tillage; CT-CT:
Conventional Tillage-Conventional Tillage; CT-ZT: Conventional Tillage-Zero Tillage; W;: Control; W,:
Post-emergence Nicosulfuron herbicide + hand weeded in cultivation of corn and post-emergence Metribuzin
herbicide + hand weeded in cultivation of wheat; W;: Pre-emergence Atrazine + post-emergence Nicosulfuron
herbicides in cultivation of corn and post-emergence Clodinafop + post-emergence Bromoxynil+MCPA
herbicides in cultivation of wheat; W,: Wheat residues as a mulch + post-emergence Nicosulfuron herbicide in
cultivation of corn and corn residues as a mulch + Metribuzin herbicide; D1: 0-15 and D2: 15-30 Soil depth.



144

VP ) Olials oY o Lot FO i (55,58 ale alome) ol omikigae

S a8 WS Cash) i Ol
S men 0 Gk (ol Sie g9 S
S ils Soen 65,5855 Glila b Sl 055 20
hre Co o ST s B Hldie L0055 0T Sde
Ol K5 (Y0) Conl 0l Ol glde uolie O
o Ll g5 oo Blim (65,58 &S wmils Hlghl s
ooalp il e 5 ST JToske Ol 35
L aST (YY) 555 S )3 05935 Ogmar oo jole
313 Sl gen ol ass s
S&e oy i oS sy o &Sl @Lﬁ aalsl s
S ps ke AY 58 0 Dol B LS
3 D9y = o3 Ol (65,585 1 alble Hlad S
+ Bl s w (ucf sbe 5 (T-ZT)
03 bl 5 5 S 53 (g e g s S
-4) W) r.x;fg;_i.f): P s ya éu oy
2 pSAS e S e WA o Sile L 5
2 e S ke VY 5 g sle 210 ()5 e Ges
adalie (o Bl V0T ()15 14 pa Goe 3 p S kS
S b Y 53 55 Sho cpl Jldie op S Al
Wble Hlas Cov (e sl =10 (6,05 44 s0d Gos)
5 CT-CT) s jlaza o — o lain e (653,585 b
3 SAS 3 g g+ g O30 s g 5SS
e S 55 s st s R S
4 53 5 0 SAS 5 e 8 ke 110 (Kile b (W)
S (o Bl VO-Y (6505 5 gad Gas) ST o 5
5Ol o3h = asd ol 658 slile LS
)3 A 55 S st ey O30 58 5 5SS
(v‘if ST 53 (Fed s+ Saoum s S
L Jols p SISy 0 8 e PP S0l L (W)
oy95 &S5 slesl 5o Susls Hlebl A) sk (O i)
OXls & 5 5155 Sl dsls b s ldie Jlu Vs

W3 Il 0Tz 4 S Db AL L

2- Blevins

dige Gee X ($5sS alile Shn, mls

S S 3 0T 51 S Sis cnl 5550 53 35 Gl
ZT-ZT) (3 Ol — o3l Ok SooseS L wlalu
(o sslo =10 (6513 i g0 3a8) ST mbow 4 s
Aoy BV Ly S s SAS VY Sl L
3 05§58 lawlels Hlad 4 S ol 3!
Goe) S 5w 5 (ZT-CT) O jlaze (e —
oS AS AV 80a b e e V0T (6l 1 g
b oSl dols BB O5s s SMae op iy QLS o
dols BB 035 D35 omly (S ¥ JSB) s ol
;g;dm,ngmru@)}St,‘.auuﬁsu
(el aTp bug OT Céjda s o
g b ol s 03 el psipaT dr 5 g T
2 ble Bis (s 05 (5058 Sl 3 ST o
}Q)swwﬁuu:&u“ﬂ\salﬁgsucb
WY 53 Lo 05555 2ml S5l o et
NP P GNT-Y (ER IRT. S PS B g KE
93 e ol G 5 Gasere Sl comge Ly
o 53 358 osls 53 DalE oyl s Shes 55 5 ST
-5 A g 03 (1) 0L Ker 5 stied sn dai
S 5 O3 Calibes jpolie 5 (65,588 gl
bosls s ptS ol 055 adis jaslh 5 5 s
role Cosplome 4 g b &S dmdls Hlebl )3
S ) 9iS oo Ghbls )5 &8 03525 opsa olis
FTosle SEals s & i ) (65,565 5 Sldas
Lol en (55565 o pite Gl ol ol ST
3555 gl H Ll or ST mlaw s Ll Lo
raie b @1 e 5 L Gose e (s
S 5 Ko aagy o il il S s (055,)
SLE Cupde s ooseSLE g S L daly o
P s oo Sz 5 053 5 ey ALS

b oS 055,05 Ol i s b plonil oS (gae )0

1- Hooshmandi et al.



"'g_;"}) 3 65))‘55 LQLA“;L‘L*' ;‘ :Qb&«.ﬁ 9 GG.M

il e S @ Ll s 3 ge juole 228, (W)
SLle 4 s Vb Ol Sde b by
5 QLS ol osls by 3 5 eSS alE
el plnil abulse LOT ole (gjlusliT
3 b Rl el 0¥ ST O 5 655 e
Aoy opss @l 5 Lopas &S dsls L6 ey
i ol ol 5 oks oS (glaaty ) Conlin dnn 5T om0
56 OBE W 5 OTolie jole iy Ol
BYs ol s s spiia s Sl spe bl
3708 s 53 OLLE Lo, el Ommen (s3daze
S35 ST 53 05558 e 5SS 55 my Sl S e
e J ST s 53 5 0 ST 55 g e s
ot 4 e OIS ol sy izl 55 5,8 slacale
5 Saed Oppen Mo jole & LOT 4y, (v jmws
- Josb slaats; W5 b olS 0T w45 o sy
SRE 5 A dre S > b pale f 4l S
a5 b5 03,5 Ay G 0T el 5 ol
Loy sibar Jol e 53 58 OLE Ko s I jllal
Lo a Lzils bl Ol aaly ol 55 5 ge0 Cotilas
bl 3,0 Gl 28 OLLE gl anw g s by
dla e UJ-’&J’HL@“x)W)-’Wb,)‘@
ol Dle Jls g BI4 e s el sl
Sl I el el s Olddses (V) As ST
L S 5 gl Slwd 5 Rl 5 S (S35
OVY) Ws 5ad Ol e
AL pde 5l S mls S PH s b aay 55
Jsor) 555 S5 opl p andlln 5550 laslas s ine
Ol O (kS i 5 gege Lab ST PH (P
Ly obe Gl bl 5 Sl (g3lal gyl 04
ahyy S Glosgdms 53 S PH L 11 L5405 oS
Sosp5 role opsn G jole Cdr Sl oS
LS A Sl edes g oS g 5 Ay 3 S

A8 s ble o pe oy Gosls Sl anm s s

Sope 6 g 03 55 (V) Oliims S5 ioas
sShe 5 S Gl Shy n paS alE Ll
Sl 0lE il al g cuST sl s ol kT
o3 gne ssba pdS ALE (SLle Zy e S L5 S
ZslIE B S Jols BB i lude
EB B S Dl B ealy e b aaly )
oY 55, 43 jate ) e o aie sl Ol
GosS wble jld S S 5 s ek
4 paS QLG 5 (ZT-ZT) (i 03— o3ud O3
ST 53 (s Gl sSS + Bl O
2 st Bl Dose a4 o3 sl 5 D)3
- ke YWY (sla p e b s a) (Wip) oS e
5 ol N0 ()l ki se Gar 03 p S S 40 8
VO-Fr (51 08 god e 53 p S ShS 0 8 Ja Y24/
23 55 S 58 o) M eSS etaliie (e Lo
(ol =10 (6505 pa 50 Gas) Sl bw Y
Coolate @d = 03d 05y (G555  able Cow
LW 5o glacale J 28 aals jls 5 ZT-CT)
ond WY 52 5 eSS 5 e S e WY (L
Sles o (e Bl 10T (6515 g0l Gas) ST
S B B IR ST e
D)3 LS )3 g gt g e O30 si) g 5SS
S S 53 s st A aoim 1o S
L Jol 0 SAS 0 8 e WV/F o Sile b (W)
Slle oy Sl Lo @obsime OV )l oS
5 LT-LT) o3 Opk — (i 05k G505
=k WAV o SSle LW s glacale J x5 aals
L s g Ges ol 03 pSS s 0 8
5 A RPN Jol s ey e B (0 i)
O3 50851 wlel Hlag 5 &S Jols LG sl
s b (*-’f ble 5 (LT-2ZT) (3i 05— o322
5 o3 S 53 gy Os)si s S5 o
¢x§w,>@;mﬂ+éu¢),¢qg,ség@



VP ) Olials oY o Lot FO i (55,58 ale alome) ol omikigae

é& Gb 9 Q.,\.Aal:; 33 r.,\.f CiS s I
5 S S S ns p N DI el b
Colds s el S el S oles
S b &Y s psate S Sy
ol oles gam 53 S il (e Sle -\ Ges)
O = e O (655585 1 lasled I = Sl 58l
Slsled Ko 5 ol ph T O g ol
Sy a¥ ia}& oA sllale Co e
O plals s fiy (G Sle 10-T Ges)
sbable ol Gl & 55 aws 5 L b
Sl (S5 Sl S s 5 s 4 ol 3B (6555081
i pin Sapdka Sylta 5 s plb J&s O ran
ol5 > ol pl Gose g Sl Bl Ceb pul ol &S
3,8 blizal i Ol oo (iomen 350 S -3
Ol Opman Sistaes 5 i bl ,y &
- by ol pan 4 sl 5 ALE Ll 5,18 Ol
Fhay g Bl G ge (Rl S alale d ST gl
bt 5 (S G Shs 2pe Gb S 3 Shee

‘”st‘ S

References

Lzl bl Ol Ll cpl 55 Al o §ja slalale
S PH Dolw b o S GLle 0kl 5 oS
A o 6,8 sl PH S 5 Dbl 5l 5 558 0
T O N [ R Rty
ToA S La5e Ok opmen LOT () Cul S
Sl PH a8 o 0l s 4 o) S Ll
ol ploo (slas S 51 & ol 03154 35 5 e
8 A OT s &8 358 e ealinul o551 & goran
Gl pde 5 ey SILE 53 s e e ole

Al e OT

S 5 4o

S sl Ol Gragh ol 3l el ok S osba

5 et Do — Clate o3 (65,585 alele gl
4 et L sl ) o s o slacile oy ke
S 53 asgm Gl SS e O
23 s+ @l Dose 4 D3 bl 5 o)
i O )laie (i (5,8 alile 5 paS cuS
G AT S slalde J ST ol Cod Ol
5 D5 S 53 Gy ey 09 eSS+ SIS

G o fl o eSS Bl

1.

Alberta, E. 1995. Stubble burning. Columbia basin agricultural research. Annual Report. Bogota,
Colombia. 105- 109.

Alletto, L., and Coquet, Y. 2009. Temporal and spatial variability of soil bulk density and near-saturated
hydraulic conductivity under two contrasted tillage management systems. Geoderma, 152(1-2): 85-94.

Alvarez, R., and Steinbach, H. S. 2009. A review of the effects of tillage systems on some soil physical
properties, water content, nitrate availability and crops yield in the Argentine Pampas. Soil and Tillage
Research, 104(1): 1-15.

Asadi, A., Yahyaabadi, M., and Taki, O. 2011. The effect of conventional and conservation tillage on
forage corn yield in a barley-corn rotation. Journal of Agricultural Engineering Research, 12(1): 83-96.

(In Persian with English abstract).

Azooz, R. H., Arshad, M. A., and Franzluebbers, A. J. 1996. Pore size distribution and hydraulic
conductivity affected by tillage in Northwestern Canada. Soil Science Society of America Journal, 60(4):
1197-1201.



Y.y

"'g_;"}) 3 65))‘55 LQLA‘GL‘L*' ;‘ :Qb&«.ﬁ 9 GG‘M

6. Bahari, L. 2010. Efficacy possibility of tank-mix application of two herbicides Nicosulfuron and
Bromoxynil + MCPA — to improve the management of weeds of maize fields. Iranian Journal of
Ecological Weed, 2(1): 57-69. (In Persian with English abstract).

7. Barzegar, A. R., Hashemi, A. M., Herbert, S. J., and Asoodar, M. A. 2004. Interactive effects of tillage
system and soil water content on aggregate size distribution for seedbed preparation in Fluvisols in
southwest Iran. Soil and Tillage Research, 78(1): 45-52.

8. Blevins, R. L., Thomas, G. W., Smith, M. S., Frye, W. W., & Cornelius, P. L. 1983. Changes in soil
properties after 10 years continuous non-tilled and conventionally tilled corn. Soil and Tillage
Research, 3(2), 135-146.

9. Bougari, E., Asoodar, M. A., Marzban, A., and Kazemi, N. 2020. Investigating water use efficiency,
energy productivity, economic and yield under different wheat-maize cropping system in the north of
khuzestan province. Journal of Agricultural Science and Sustainable Production, 30(4): 295-310. (In

Persian with English abstract).

10. Castellini, M., and Ventrella, D. 2012. Impact of conventional and minimum tillage on soil hydraulic
conductivity in typical cropping system in Southern Italy. Soil and Tillage Research, 124: 47-56.

11. Chaichi, M. R., Farhoodi, R., Majnoun Hosseini, N., and Savaghebi, G, R. 2008. Effect of wheat residue
management on soil properties and on sunflower yield in double cropping system. Iranian Journal of Field
Crop Science. 39(1): 11-21. (In Persian with English abstract).

12.Chegeni, M., Ansari-Dust, S. H., and Eskandari, H. 2014. Effect of tillage methods and residuals
management on some physical properties of soil to achieve sustainable agriculture. Journal of
Agricultural Science and Sustainable Production, 24(2): 31-40. (In Persian with English abstract).

13.Dong, W., Hu, C., Chen, S., and Zhang, Y. 2009. Tillage and residue management effects on soil carbon
and CO, emission in a wheat—corn double-cropping system. Nutrient Cycling in Agroecosystems, 83(1):
27-37.

14. Doran, J. W. 1996. Soil Health and sustainability. Advances in Agronomy, 56, 1-54.

15. Fabrizzi, K. P., Moron, A., and Garcia, F. O. 2003. Soil carbon and nitrogen organic fractions in degraded
vs. non-degraded Mollisols in Argentina. Soil Science Society of America Journal, 67(6): 1831-1841.

16. Fakheri, M., Ahmadi Nadoushan, M., and Chavoshie, E. 2020. Estimating soil organic matter in semirom
area by using satellite images. Iranian Journal of Soil Research, 33(4): 511-524. (In Persian with English

abstract).

17. Fallah Nosratabad, A. R., and Shariati, S. 2022. Investigating the combined application of different levels
of triple superphosphate and native phosphate-solubilizing Pseudomonas bacteria on growth indices of
maize. Journal of Agricultural Engineering Soil Science and Agricultural Mechanization (Scientific
Journal of Agriculture), 44(4): 463-483. (In Persian with English abstract).

18.Fan, R, Zhang, X., Yang, X., Liang, A., Jia, S., and Chen, X. 2013. Effects of tillage management on
infiltration and preferential flow in a black soil, Northeast China. Chinese Geographical Science, 23(3):
312-320.

19.FAO (Food and Agriculture Organization of the United Nations). 2019. The state of world plant
production. Available from: http://www.fao.org/statistics/en. Accessed Jan 23, 2019.


http://www.fao.org/statistics/en

Yoy
VP ) Olials oY o Lot FO i (55,58 ale alome) ol omikigae

20. Farhoudi, R., and Hamze, M. 2018. Effect of tank mixing herbicides on Mung Bean (Vigna radiate) grain
yield and weed control at North Khuzestan climatic condition. Iranian Journal Pulses Research, 9(2): 151-
165. (In Persian with English abstract).

21. Habtegebrial, K., Singh, B. R., and Haile, M. 2007. Impact of tillage and nitrogen fertilization on yield,
nitrogen use efficiency of tef (Eragrostis tef (Zucc.) Trotter) and soil properties. Soil and Tillage
Research, 94(1): 55-63.

22.Hernanz, J. L., Lopez, R., Navarrete, L., and Sanchez-Giron, V. 2002. Long-term effects of tillage
systems and rotations on soil structural stability and organic carbon stratification in semiarid central
Spain. Soil and Tillage Research, 66(2): 129-141.

23.Hooshmandi, H., Mirzavand, J., and Zare, M. 2021. Effect of tillage practices and nitrogen rates on
nitrogen use efficiency and nitrogen nutrition index of wheat in a calcareous soil (case study: Zarghan
Region, Fars Province). Journal of Agricultural Science and Sustainable Production, 31(1): 239-257. (In

Persian with English abstract).

24.Hosseini-kia, S. H., Momeni Damane, J., Hadizadeh, M. H., Bazoobandi, M., Hajmohammadnia
Ghalibaf, K. 2019. Efficacy of some sulfonylurea herbicides for weed control of wheat (Triticum
aestivum L.) in Sarakhs province. Journal of Plant Ecophysiology, 10(35): 10-18. (In Persian with English

abstract).

25.Hoyle, F. C., and Murphy, D. V. 2011. Influence of organic residues and soil incorporation on temporal
measures of microbial biomass and plant available nitrogen. Plant and Soil, 347(1): 53-64.

26.Jabro, J. D., Stevens, W. B., Evans, R. G., and Iversen, W. M. 2009. Tillage effects on physical properties
in two soils of the Northern Great Plains. Applied Engineering in Agriculture, 25: 377-382.

27.Jackson, M. L. 1967. “Soil chemical analysis” Prentice Hall of India Pvt. Ltd., New Delhi, pp. 498.

28.Kargar, M., Ghorbani, R., Rashed Mohassel, M. H., and Rastgoo, M. 2016. Feasibility sulfonylurea
herbicide mixture with auxin-type for broadleaved weeds control in wheat (Triticum aestivum). Applied
Field Crops Research, 29(3): 37-49. (In Persian with English abstract).

29.Lal, R. 2009. Soil quality impacts of residue removal for bioethanol production. Soil and Tillage
Research, 102(2): 233-241.

30.Licht, M. A., and Al-Kaisi, M. 2005. Strip-tillage effect on seedbed soil temperature and other soil
physical properties. Soil and Tillage Research, 80(1-2): 233-249.

31.Loghmani, A., Asudar, M. A., Nooriani, H., and Abravesh, A. 2009. Investigation of the effect of tillage
systems and weed control on wheat yield in Dezful region. Crop Physiology Journal, 1(4): 99-109. (In
Persian with English abstract).

32.Mir, S. A. 2008. A rapid technique for determination of nitrate and nitric acid by acid reduction and
diazotization at elevated temperature. Analytica Chimica Acta, 620(1-2): 183-189.

33.Mirzavand, J., Moosavi, S. A. A, Sameni, A. M., Afzalinia, S., Karimian, N. A. 2016. Effects of soil
tillage systems and plant residue management on unsaturated hydraulic conductivity of soil in wheat-corn
rotation. Journal of Water and Soil Conservation, 23(3): 131-150. (In Persian with English abstract).

34. Misra, R. D., and Ahmed, M. 1987. Manual on irrigation agronomy. Oxford and IBH Publication Co. Pvt.
Ltd., New Delhi, India.



Y.f

"'g_;"}) 3 65))‘55 LQLA‘GL‘L*' ;‘ :Qb&«.ﬁ 9 GG‘M

35. Monsefi, A., and Behera, U. K. 2014. Effect of tillage and weed-management options on productivity,
energy-use efficiency and economics of soybean (Glycine max). Indian Journal of Agronomy, 59(3): 481-
484.

36. Monsefi, A., Sharma, A. R., and Rang Zan, N. 2016. Tillage, crop establishment, and weed management
for improving productivity, nutrient uptake, and soil physico-chemical properties in soybean-wheat
cropping system. Journal of Agricultural Science and Technology, 18(2): 411-421.

37.Mulumba, L. N., and Lal, R. 2008. Mulching effects on selected soil physical properties. Soil and Tillage
Research, 98(1): 106-111.

38.Nemes, A., Rawls, W. J., and Pachepsky, Y. A. 2005. Influence of organic matter on the estimation of
saturated hydraulic conductivity. Soil Science Society of America Journal, 69(4): 1330-1337.

39. Neugschwandtner, R. W., Liebhard, P., Kaul, H. P., and Wagentristl, H. 2014. Soil chemical properties as
affected by tillage and crop rotation in a long-term field experiment. Plant, Soil and Environment, 60(2):
57-62.

40. Noraftab, R., Monsefi, A., Rahnama Ghahfarokhi, A., and Ayneband, A. 2021. Effect of conservation
tillage and integrated weed management on vyield, energy consumption and profitability of wheat in
Khuzestan. Journal of Agricultural Science and Sustainable Production, 31(2): 57-73. (In Persian with

English abstract).

41.0lsen, S. R., Cole, C.V., Watanabe, F. S. and Dean, L. A. 1954. Estimation of available phosphorus in
soils by extraction with sodium bicarbonate. US Dept. Agric. Circ. 939, Washington, DC.

42. Piper, C.S. 1950. Soil and Plant Analysis. Inter Science Publisher, Inc. New York. pp. 368.

43.Prasad, R., Shivay, Y. S., Kumar, D., and Sharma, S. N. 2006. Learning by doing exercises in soil fertility
(A practical manual for soil fertility). Division of Agronomy, IARI, New Delhi, 68 Pp.

44, Reynolds, W. D., Gregorich, E. G., and Curnoe, W. E. 1995. Characterisation of water transmission
properties in tilled and untilled soils using tension infiltrometers. Soil and Tillage Research, 33(2): 117-
131.

45, Santana, D. G. D., Carvalho, F. J., Toorop, P. 2018. How to analyze germination of species with empty
seeds using contemporary statistical methods? Acta Botanica Brasilica, 32: 271-278.

46. Sayfzadeh, S., Norouzi, J., Eradatmand Asli, D., Zakerin, H. R., Hadidi Masouleh, I., and Yousefi, M.
2022. Effect of nitrogen fertilizer splitting on eco-physiological traits of two Maize cultivars under
normal irrigation and stress. Journal of Agricultural Science and Sustainable Production, 32(1): 115-132.

(In Persian with English abstract).

47.Sodaeizadeh, H., Advin, S., Hakimi, M. H., Hakimzadeh, M. A., and Hooshmandzadeh, F. 2019. The
effect of crop rotation on some soil properties in dry lands (case study Roknabad Maybod). Journal of
Environmental Science Studies, 4(4): 2056-2062. (In Persian with English abstract).

48. Soltani, A., 2007. Application of SAS in statistical analysis. Jehad-e-Daneshgahi Mashhad Press (2™ ed.)
182p. (In Persian with English abstract).

49. Telischi, F., Lorzade, S., and Pourazar, R. 2015. The possibility of tank-mixed application of herbicide
Bromicide with new Sulfonylurea herbicides. 6™ Iranian Weed Science Conference, Sep. 1-3, Birjand,
Iran, 1080-1085 Pp. (In Persian with English abstract).



VP ) Olials oY o Lot FO i (55,58 ale alome) ol omikigae

50. Vian, J. F., Peigné, J., Chaussod, R., and Roger-Estrade, J. 2009. Effects of four tillage systems on soil
structure and soil microbial biomass in organic farming. Soil Use and Management, 25(1): 1-10.

51. Walkley, A., and Black, I. A. 1934. An examination of the Degtjareff method for determining soil organic
matter, and a proposed modification of the chromic acid titration method. Soil Science, 37(1): 29-38.

52. Zare Feizabadi, A., and Nouri Hoseini, M. 2013. Study on the variations of organic carbon and some
nutrients in soil in wheat based rotations. Iranian Journal of Soil Research, 27(4): 629-643. (In Persian).

[©ONOIEH

@ el © 2022 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution-Non Commercial 4.0
International (CC BY-NC 4.0 license) (http://creativecommons.org/licenses/by-nc/4.0/)


https://srjournal.areeo.ac.ir/article_126319.html?lang=en
https://srjournal.areeo.ac.ir/article_126319.html?lang=en

