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Abstract

The effect of different tillage methods on wheat yield in Iran's dryland conditions has been
investigated in several studies. Most of the conducted studies only cover a small area (field experiments in
one area), which in some cases have contradictory and incomplete results. The purpose of this research is to
investigate the effect of conservation tillage (reduced tillage and no tillage) on dryland wheat yield using
domestic studies with meta-analysis method. For this purpose, articles, research reports and student thesis
between 1991 and 2021 were reviewed using key keywords related to tillage in the dryland wheat. Finally,
after quality control, 29 studies were selected to compare minimum tillage method with conventional tillage
and 22 studies were selected to compare no-tillage with conventional tillage using a random model. Based on
the results, according to the effect size in the method of minimum tillage (SMD = +0.42) and no tillage
(SMD = -0.43), it can be concluded that the minimum tillage method has increased wheat yield (+1.44%)
and no-tillage method has decreased wheat yield (-7.7%) compared to conventional tillage method. It is
suggested in dry lands, that one of the minimum tillage methods includes: 1- plowing with combinated tiller
(chisel plow equipped with roller), 2- plowing with chisel-packer and 3-plowing with chisel plow + disk
should be used instead of the conventional tillage (moldboard ploughing + disc + leveler) by observing plant
rotation.

Keywords: Chisel plow, Conservation tillage, Direct drilling, Moldboard plow, Systematic review
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4 335.3 Clay loam . . i
wheat Maragheh Minimum tillage  Eskandari, 2015-a
(b ©eiS)(53,55 5 Y
No tillage (direct drilling)
&b ¢3S -)
ewl’ I—uu..\ - ) o3 (e b3 s Convetlgﬂ? L:lllgs VYA olyanls
2 Fallow- - Clay loam Urima e Tabizad, 2009
wheat Unknown Minimum tillage

[OOSR 5 IPSPNE (E
No tillage (direct drilling)

S eS8 O,8es 2 (5559552 9 5309 TS T (bl 5o esliiwl 3550 Gl slens 3 oligS - Y Jguar
Table 2. A brief description of the treatments used to evaluate the effect of minimume tillage and no-tillage on dryland wheat

yaits by S3u9SE G,
brief explanation Tillage method
S Gae b pasS cutlSralle + Seans + lails 5 2 lglE b gt ol 3595
Plowing with moldboard plow+ disc+ leveler+ wheat drill Conventional tillage
S e b pasS cilS +(Shald 4 jpome ool8 2138 sbli> S e 5,581 b e =)
1- plowing with combinated tiller (chisel plow equipped with roller) + wheat drill
5 oo b paiS cosls’ ez o215 b e Y .
Bt ol Sz 0ol L el S5y9SaS

. . . . Minimum tillage
2- plowing with chisel-packer + wheat drill

S s b pasS coilS + Ko + oadd 248 b o5es Y

3- plowing with chisel plow + disk+ wheat drill

s ctS IS ot b paiS cilS (uditane SiS) (55,05 B o
Wheat planting with direct drill No till (direct drilling)
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Study %
D SMD (95% CI) Weight
Minimum tillage l

Eskandari et al., 2002-a —— 3.14(1.72,4.57) 1.89
Eskandari et al., 2002-b —— -0.54 (-1.70, 0.61) 2.04
Eskandari et al., 2002-c [ == 155 (0.48, 2.62) 2.08
Choghazardi et al., 2015-a - 0.65 (-0.25, 1.55) 2.16
Choghazardi et al., 2015-b - 0.57 (-0.32, 1.47) 217
Choghazardi et al., 2015-c ro- 0.91(-0.01, 1.84) 215
Hoseini et al., 2015-a —— -2.86 (-4.99, -0.73) 1.50
Heidari, 2018-a - -0.17 (-1.31, 0.96) 2.05
Heidari, 2018-b —0—’ -1.18 (-2.42, 0.06) 1.99
Roohi et al., 2012-a - -1.93 (-3.07, -0.79) 2.04
Roostaei et al., 2012-a —— 0.47 (-0.68, 1.62) 2.04
Sadeghnejad & Eslami, 2006-a - -0.08 (-1.01, 0.84) 2.15
GorjiAnari & Goodarzvand Chegini,2015-a —— 4.97 (1.17,8.77) 0.82
Looymi et al., 2011-a - -1.68 (-2.63, -0.74) 214
Looymi et al., 2011-b == -0.96 (-1.81, -0.11) 2.19
Mohamadi et al., 2009-a —— 1.44 (0.32, 2.56) 2.06
Asghari Meadani et al., 2009-a —— -0.13 (-1.26, 1.00) 2.05
Heidarpour et al., 2009-a - -0.55 (-1.36, 0.27) 2.20
Heidarpour et al., 2009-b - 0.48 (-0.33, 1.29) 220
Asghari Meadani et al., 1998-a - 0.57 (-0.25,1.39) 2.20
Rahimzadeh et al., 2009-a -1 -1.19 (-2.07,-0.32) 218
Eskandari, 2015-a - 0.20 (-0.60, 1.00) 221
ValizadehOsaloo et al., 2015-a - -1.70 (-2.80, -0.61) 2.07
Asghari Meadani & Ranjbar, 2013-a — ey 13,51 (8.74, 18.28) 0.60
Asghari Meadani & Ranjbar, 2013-b —— 7.14 (4.50,9.77) 1.25
Asghari Meadani & Ranjbar, 2013-c —— 2.65 (1.35, 3.95) 1.96
Asghari Meadani & Ranjbar, 2013-d —— 2.33(1.10, 3.56) 2.00
Eskandari, 2015-a -~ 0.76 (0.05, 1.48) 2.24
Tabizad, 2009-a —— -1.56 (-2.88, -0.24) 1.95
Subtotal (I-squared = 86.3%, p = 0.000) F 0.42(-0.13,0.97) 56.58
No tillage

Choghazardi et al., 2015-d - 0.22 (-0.66, 1.10) 217
Choghazardi et al., 2015-e - 0.43 (-0.46, 1.32) 217
Choghazardi et al., 2015-f - 0.54 (-0.35, 1.43) 217
Hoseini et al., 2015-b —— | -3.88 (-6.47, -1.28) 1.27
Heidari, 2018-c - -0.36 (-1.50, 0.78) 2.04
Heidari, 2018-d —— 0.05 (-1.08, 1.18) 2.05
Roohi et al., 2012-b - I -1.83 (-2.95,-0.71) 2.06
Roostaei et al., 2012-b 1.43(0.13,2.72) 1.96
Shamabadi, 2015 - -0.35 (-1.34, 0.64) 212
Sadeghnejad & Eslami, 2006-b —_—— -3.08 (-4.49, -1.67) 1.90
GorjiAnari & Goodarzvand Chegini,2015-b I e el 4,15 (0.86, 7.44) 0.99
Looymi et al., 2011-c - -2.30(-3.35, -1.25) 2.09
Looymi et al., 2011-d --- -0.52 (-1.34, 0.29) 2.20
Mohamadi et al., 2009-b -1.05 (-2.10, 0.01) 2.09
Asghari Meadani et al., 2009-b —— -2.92 (-4.62, -1.21) 173
Heidarpour et al., 2009-c —— 2.54 (1.44, 3.64) 2.07
Asghari Meadani et al., 1998-b - 1.40 (0.49, 2.30) 216
Rahimzadeh et al., 2009-b - -3.06 (-4.27, -1.85) 2.01
Eskandari, 2015-b - 0.79 (-0.05, 1.62) 2.20
ValizadehOsaloo et al., 2015-b - -0.62 (-1.57, 0.33) 214
Eskandari, 2015-b - 1.96 (1.11, 2.81) 2.19
Tabizad, 2009-b —— -3.35 (-5.20, -1.50) 1.65
Subtotal (I-squared = 88.2%, p = 0.000) 0.43 (-1.11, 0.26) 43.42
Overall (I-squared = 87.0%, p = 0.000) 0.06 (-0.36, 0.49) 100.00

NOTE: Weights are from random effects analysis
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Fig_1. Forest plot of the effect minimum and no-tillage tillage on dryland wheat yield
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Study %

D SMD (95% Cl) Weight
Chickpea-Wheat |'

Eskandari et al., 2002-a | 3.14 (1.72, 4.57) 3.32
Eskandari et al., 2002-b —0—: -0.54 (-1.70, 0.61) 3.60
Eskandari et al., 2002-c _._I |+ 1.55(0.48, 2.62) 3.69
Heidari, 2018-b ' -1.18 (-2.42, 0.06) 3.51

Roostaei et al., 2012-a - 0.47 (-0.68, 1.62) 3.61
Subtotal (I-squared = 85.1%, p = 0.000) T> 0.67 (-0.73, 2.06) 17.72
. 1

Fallow-Wheat 1

Choghazardi et al., 2015-a - 0.65 (-0.25, 1.55) 3.84
Choghazardi et al., 2015-b - 0.57 (-0.32, 1.47) 3.85
Choghazardi et al., 2015-c I-O- 0.91 (-0.01, 1.84) 3.82
Hoseini et al., 2015-a —_ . -2.86 (-4.99,-0.73)  2.60
Heidari, 2018-a —— -0.17 (-1.31, 0.96) 3.62
Roohi et al., 2012-a - |, -1.93(-3.07,-0.79) 3.61
Sadeghnejad & Eslami, 2006-a - -0.08 (-1.01, 0.84) 3.82
GorjiAnari & Goodarzvand Chegini,2015-a | m—— 4.97 (1.17,8.77) 1.40
Looymi et al., 2011-a - | -1.68 (-2.63,-0.74) 3.80
Mohamadi et al., 2009-a —— 1.44 (0.32, 2.56) 3.64
Heidarpour et al., 2009-a ---! -0.55 (-1.36, 0.27) 3.91
Heidarpour et al., 2009-b - 0.48 (-0.33, 1.29) 3.92
Asghari Meadani et al., 1998-a - 0.57 (-0.25, 1.39) 3.91

ValizadehOsaloo et al., 2015-a —— -1.70 (-2.80,-0.61)  3.66
Tabizad, 2009-a —— -1.56 (-2.88,-0.24) 3.43

Canola-Wheat

Looymi et al., 2011-b -
Rahimzadeh et al., 2009-a -
Subtotal (l-squared = 0.0%, p = 0.711) <

-0.96 (-1.81,-0.11)  3.89
-1.19(-2.07,-0.32)  3.86

1
U
Subtotal (I-squared = 79.8%, p = 0.000) <k -0.22(-0.82,0.39)  52.85

}

}

1

1

! -1.07 (-1.68,-0.47)  7.75
1

1

Safflower-Wheat

Asghari Meadani et al., 2009-a - -0.13 (-1.26, 1.00) 3.62
Eskandari, 2015-a - 0.76 (0.05, 1.48) 3.99
Subtotal (I-squared = 41.2%, p = 0.192) T) 0.43(-0.42,1.28)  7.61
. 1
Autumn Vetch-Wheat 1
Eskandari, 2015-a - 0.20 (-0.60, 1.00) 3.93
Asghari Meadani & Ranjbar, 2013-a 1 —p—3 13.51(8.74,18.28) 1.01
Asghari Meadani & Ranjbar, 2013-c | —— 2.65 (1.35, 3.95) 3.45
Subtotal (I-squared = 94.5%, p = 0.000) :<> 4.34 (0.53, 8.15) 8.39
: 1
Spring Vetch-Wheat 1
Asghari Meadani & Ranjbar, 2013-b 1 ——— 7.14 (4.50, 9.77) 2.15
Asghari Meadani & Ranjbar, 2013-d | = 2.33(1.10, 3.56) 3.53
Subtotal (I-squared = 90.4%, p = 0.001) L —— 459(-0.11,9.28)  5.68
. 1
Overall (I-squared = 86.3%, p = 0.000) 0 0.42 (-0.13, 0.97) 100.00

1
NOTE: Weights are from random effects analysis 1

[
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Rye- (g joumw —9>) bDarley-potato oo jouww — sl —<,3) corn-fallow-potato ( g jouww — gd) bean-potato | e jouww—cs,3)
(( o s —axxigsJalfalfa-potao «( gwe jomw — 159k Jpotato
Fig 2. Forest plot of the effect of minimum tillage on wheat yield in different crop rotations
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Study
ID

Chickpea-Wheat

Heidari, 2018-d

Roostaei et al., 2012-b

Subtotal (I-squared = 59.5%, p = 0.116)

Fallow-Wheat

Choghazardi et al., 2015-d
Choghazardi et al., 2015-e
Choghazardi et al., 2015-f

%

SMD (95% Cl) Weight

1

1
—_ 0.05(-1.08,1.18)  4.71
| [—— 1.43(0.13,2.72) 453
1<:> 0.70 (-0.65,2.05)  9.25

1

1
——— 0.22 (-0.66,1.10)  4.96
— 0.43 (-0.46,1.32)  4.96
—— 054 (-0.35,1.43)  4.95

Hoseini et al., 2015-b —— -3.88 (-6.47,-1.28) 3.04
Heidari, 2018-c —_—l -0.36 (-1.50,0.78)  4.70
Roohi et al., 2012-b —— : -1.83 (-2.95,-0.71) 4.72
Sadeghnejad & Eslami, 2006-b —— \ -3.08 (-4.49, -1.67) 4.40
GorjiAnari & Goodarzvand Chegini,2015-b 1 + 4.15 (0.86, 7.44) 240
Looymi et al., 2011-c —— | -2.30 (-3.35,-1.25) 4.80
Mohamadi et al., 2009-b —_— -1.05 (-2.10,0.01)  4.79
Heidarpour et al., 2009-c : —— 2.54 (1.44, 3.64) 4,75
Asghari Meadani et al., 1998-b | —_— 1.40 (0.49, 2.30) 4.95
ValizadehOsaloo et al., 2015-b ——1 -0.62 (-1.57,0.33) 4.90
Tabizad, 2009-b —— ! -3.35(-5.20, -1.50) 3.87
Subtotal (I-squared = 88.2%, p = 0.000) <::> -0.53 (-1.43,0.36) 62.20
B 1

Canola-Wheat !

Looymi et al., 2011-d —t— -0.52 (-1.34,0.29) 5.02

Rahimzadeh et al., 2009-b

. -3.06 (-4.27,-1.85) 4.63

Subtotal (I-squared = 91.4%, p = 0.001) e — -1.75 (-4.23,0.73)  9.65

1
Safflower-Wheat :
Asghari Meadani et al., 2009-b —_— -2.92 (-4.62,-1.21) 4.05
Eskandari, 2015-b | —— 1.96 (1.11, 2.81) 4.99
Subtotal (I-squared = 96.0%, p = 0.000) ! -0.42 (-5.20,4.36) 9.04
: 1
Autumn Vetch-Wheat |
Eskandari, 2015-b | [—— 0.79 (-0.05, 1.62) 5.01
Subtotal (I-squared =.%, p =.) : <> 0.79 (-0.05,1.62)  5.01
: 1
Sunflower-Wheat |
Shamabadi, 2015 —r— -0.35(-1.34,0.64) 4.86
Subtotal (I-squared =.%, p = .) <:> -0.35(-1.34,0.64) 4.86
Overall (I-squared = 88.2%, p = 0.000) ¢> -0.43(-1.11,0.26)  100.00

1
NOTE: Weights are from random effects analysis L

I
-7.44 0 7.44

COrN-potato « s joww—pew8) Wheat-potato ) Gilizko o£ly) ggld j0 pusS o Sloc (55,956 1 1 Cabilil Hlg0s Y S
RY€- o jomws —92) barley-potato o cue jommw —yin] -<,3) corn-fallow-potato ( cu joww — Wg!) bean-potato | gwe jomw—o,3)
(s s —axigy) @lfalfa-potao « g jowmw —,l39la Jpotato
Fig 3. Forest plot of the effect of no tillage on wheat yield in different crop rotations
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