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Table 1- Mean precipitation and air temperature of different months in two years of 2013-14 and 2014-15
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M Dth Temperature (°c) Precepitation (mm)
ontis T 2013-2014  2014-2015  2013-2014  2014-2015
e 17.6 15.6 2.6 24.2
Sept.-Oct.
o 11.5 6.4 5.4 54.4
Oct.-Nov.
» 45 29 216 5
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A 0.8 2.7 52 37
Dec.-Jan.
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ok 6.9 5.1 29.8 76
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March-April
9% 18 16.8 82.6 23
April-May
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3bys 25.6 253 0 0
June-July
» 25.8 24 0 0
July-Aug.
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Aug.-Sept.
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Means with similar letters have not significant different based on Duncans' test.
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Table 2- Analysis of variance (mean of square) of soil bulk density and porosity affected by tillage systems and residue

management
Ol i ale &3l a3 sl pogase (g Jodss
S.0.V. d.f Bulk density Porosity
) b . 2 0.009 9.79
Replications
5095 g 3 0.073%* 106.3%*
Tillage systems (A)
ks 6 0.008 8.98
Error (A)
el ble o pae 2 0.04%* 72.13%
Residue management (B)
e 4 0.003 7.82
Error (B)
AXB 6 0.007 ns 8.18"
ks 12 0.008 12.5
Error
S Ges 1 0.483%* 713.9%+
Soil depth (C)
AXC 3 00.51s 5.7ms
BXC 2 00.7m 7.28™
AXBXC 6 0.001™ 3.73™
(e 24 0.003 4.79
Error
Sl 4.6 3.8
CV (%)

deoyd S5 gz Jein ] grdaw 53 I dme g 5 dxe i s g4 K ¥ ns

ns,*,**: Non significant and significant at 5% and 1% levels of probability, respectively.
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Fig. 2- Effect of tillage systems on soil porosity
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Means with similar letters have not significant different based on Duncans' test.
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Fig. 3- Effect of plant residue on soil bulk density
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Means with similar letters in each column have not significant different based on Duncans' test.
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Fig. 4- Effect of plant residue on soil porosity
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Means with similar letters in each column have not significant different based on Duncans' test.
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Table 3- Analysis of variance (mean of squares) of soil physical properties affected by tillage systems and residue
management

b o S
Wet sieving

Swis S

Dry sieving P SK Cogb,

42 5l 5 0 RASE 5l S eS RABSKE ;I 55,50 BAhSK jl e cbabsk Cild g yloj

Ol ke :
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d.f Agoresates> 0.5 Soil moisture
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time
IS 2 3.6 13.75 88.3 12.6 69.6
Replications
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Tillage systems (A)
ks 24 134.4 379 24.4 37.3
Error (A)
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Residue 2 1492.8%* 1455 4% 18.4.6%* 10.79 1 99,3+
management (B)
s
11.87 10.5 85.3 10.73 10.6
Error (B)
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ks 12 4.14 106.1 110.9 28.95 36.9
Error
St 6.4 6 2.5 7.4 20
CV (%)
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Feba ol Sl o) labSE (g peS g Sy
Hakiman, 1980; Haynes & ) sl o o blis ;> laasbS1s
(Swift,1990; Karlen et al., 1994
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Table 4- Aggregates disribution (%) affected by tillage systems and residue in wet sieving condition
3PS absSB 3 PSe S absS

P sLl zsh 3 o des o oo o
Crop residue rates (t.ha) Tillage systems atala oo o
Aggregates> 0.5 mm Aggregates< 0.5 mm
Sy gl No tillage 10 ¢* 902®
K o8 Chisel 8.5¢ 91*
No residue Siledms Sweep 10% 89.5%
eb,S Moldboard 9de 90.5%
Sy gh No tillage 11.54 88aP
35 PNt Chisel 114 88.5%
’ ke Sweep 19.5¢ 80°¢
hebySy Moldboard gde 90.5%
Sir9SB g No tillage 18.5¢ 8120
; PNt Chisel 24b 76%
Siledn Sweep 34.5 6520
3,3 Moldboard 19.5¢ 80

585 5l e glis 5SS yga ] bl g oy gy Jlein ] aw )3 it Syide B 5 gl Sl a8 ooliel g o *
* Means in each column that at least contain a same letter are not significant at 5% level of probability based on Duncan's test.
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Sl gadge ol a8 bl 5l LS Ll e ) o5 can S Cugby g ALS GL § 65098 slapiuw

3oy (3L b o8 Wil SB gunails p alS (Ll s A5 slaize S Cash) Glie 2 (55,951 lajles

5 51555 i g5 Bl 51ob SB 3 cusby opsd s S e Gl ey (bl )3 55 SB cugb) 5 (LS Ll
(¥ Js92) 395 bine SB Cugb)y » LS Ll 9p9> Jlo 3 Jg ) Jgi2) 295 i gime Jlo cpl 53 adlaie Sl

Gl minn 5l LS bl ola oy « Jgamo sy oloj

LA (39 o oALS Sl § (55,98 sLaaiis il alasdMe b JSi pd aS a5 lan oh flis S cogby p

SR sladle P2 LS bl lSe )3 (5 V0 5 can 5SS e gl

P isize 5pp clacile (K3 s g1 65,95 el il S ey Casboy 100 WIF 50V o i Ll (g9 slas b duglio
Edisime ) LS cllly o slags a5 Il 53 (P</0) 585 LaahS glul Blg o SB I slge 253405 055 S5 )
s g3 Jmlite 1310l (LS 5ym slacile Sis iy S 05 cel ]y SB gl (ogase p (S 5 < ndide
5o slacile (S8 g » (LS (bl Cupie 5 (55y5Ss Pl S cod )b Gl cel IS8T jgbas g9090 )
(5 Jsas) (P< +/+1) 391 )l sime Ab ,SD yuly oS 465 lea . (Pagliai et al., 1981) 2o 0 S
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Table 5- Aggregates disribution (%) affected by tillage systems and residue in dry sieving condition

AW L 7 shaw s 3 3PS abS 3 PSe s sbabhs
- $329S6 Sl . . . :
Crop residue rates . o o o o o o
-1 Tillage systems
(tha™) Aggregates > 0.5mm Aggregates< 0.5mm
Gi9SB g No tillage 83.8" 16
HEREe olB Chisel 852 14 .42
No residue ileasy Sweep 832 16.4*
by Moldboard 86° 13.8%
GipsSB e No tillage 84.7° 15ab
35 PRy Chisel 842 15.6
' ledy Sweep 842 15.6°
Sy Moldboard 89° 11¢
Gi9SB oygh No tillage 842 16*
; s Chisel 852 14.4%®
ledy Sweep 852 14.4
Sy Moldboard 87° 13b

)15l ime gl by gy Jlei] a5 4SSl ige5] bl s Sytiie B G b Sl a8 olaySibe gt pm o *
* Means in each column that at least contain a same letter are not significan at 5% level of probability based on Duncan's test.
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Fig. 5- Effect of plant residue on soil moisture
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Means with similar letters have not significant different based on Duncans' test.
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el o )

S90S L5 piaw £ 55l g o sdaline 4 4igS Lo
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Table 6- Analysis of variance (mean of squares) of measured traits of rainfed wheat affected by tillage system and residue
management

SUiS 439 > Al dlaxd 4D iy laxi I o 3Sdes adld
Ol g5 2l @2 . dle o2 &LQS)‘ . &l FHE) :)ﬂoﬁ T RN 1
i &3 3 Y Plant &0y 2 1000- o 0dgiCun ) Candldp
8.0.V. af Weeds dry height Number of Number of seed Grainyield  Bijological Harvest
) weight spike.m” seeds.spike’ yield Index
weight
).‘)S. 2 26352.44 26352.44 14026.36 51.01 2.287 833641.08 326889.1 30.4
Replications
L.S)')5"§\> i £99 3 123006.7* 1239020* 7960.69** 33.02m 15.96" 895734.29% 3243677.2*% 44.1™
Tillage system (A)
e 6 21373.7 21373.7 966.58 4.77 7.31 192859.04 424019.8 41.2
Error (A)
P bl co e
Residue management 2 8078.5™  8078.5™  1520.19" 0.231" 4.10"  251795.2 4040456.19%* 43.8"
®)
ks 4 3152.06 3152.06 735.11 6.28 11.16  205226.58 256507 53.
Error (B)
AXB 6 5607.565%* 5607.56** 1246.19** 11.25" 1.61"  114889.3"  446318.9"  23.8"™
ks 12 1186.27 1186 297.16 11.53 12.24  45955.32 254581.3 22.1
Error
N ahaiad 27 27 8.8 15.6 7 11.9 7.9 16
CV (%)

deoyd S5 gz Jein ] grdaw 53 I dme g 5 dxe i s g4 K ¥ ns
ns,*,**: Non significant and significant at 5% and 1% levels of probability respectively.
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Fig. 6- Interaction effect of tillage systems and plant residue on dry weight of weeds
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Means with similar letters have not significant different based on Duncans' test.
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Fig. 7- Interaction effect of tillage and residue management on wheat plant height
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Means with similar letters have not significant different based on Duncans' test.
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Fig. 8- Interaction effect of tillage and residue management on spike.m™
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Means with similar letters have not significant different based on Duncans' test.
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Azimzadeh et al., 2002 a; Malecka & Blecharczyk,
.(2006)
9 59 SLS i 95 Jlito S 55 9 Ll Co o 55T
(5 Jod) iy sxe (g)lol Lloday il 5 Shas o bl oy o
59 )b e 09 i) 3y Slas 1 (5555 S LS sla i il
byly s 55 005 0y Slos p i 9 (¢ Jgis) (P<+/+0)
ol OM3] &S iz ym s ol b Sy @l b (5,08
e silidnty 5 ol alslS b (65,0815 slas 93 L slas

by ol yy 2l Llh o pie 5 55y S Sl ]

i £95 3315 Jou) 15 I gine &l i (g g alitw
5 (7 Jgio) (P<2/+0) 392yl giae puiS &l 5,Sdas 1 (6955
S5 sl Ly g5)sS B bl 55 b 5 Shas (3 5YL
1,5 5 3lglE b (650w > &l 3,Slas cdol conday
O3t i 9 (ol8 egileazy (a5 b 555 e
S50 MR g YL Ao )d YO 5 VWV Ve /0 culpay (55,95
L 55t 5 obySy oalsl b 6555 sl o
(A US) s s e oyl Lloday ol g (ojleay oalgls
2 by onlgl b (6B pius 53 il 3 Shas 23
O3 Foml Jda Slgie 5y K0 pla dw b dulie
45 aigSglen il gl (nl 3 SB 5l (ogase i
$5r9SLE e 3 SB (6l ogase (jjg 15 0)L3l iy
Sl s Sl g iz Spgody oo S 5 (sl L
Slpee @l pegaste (s (3 Fomb 29 S 55
(P9 FeS el Bl odd Ay (S g M) Jeteed o
0215l Ly (65,5815 s 3 5,2 sladile s o



VAR lwal « Yoylods Y ol «(53)9Ls bl pg9 a9 s v\Y

2500

2000

Seed yield (kg.h)

No tillage Chisel

a
ab ab
b
1500
1000
S00
o

Sweep Moldboard

IS ald 5 Slos 31 (55,95 i Hi1-4 JSu
Fig. 9- Effect of tillage systems on wheat seed yield
35,05 553 05T obsl 1 (g5l sime B e Gy s elapSile
Means with similar letters have not significant different based on Duncans' test.
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Means with similar letters have not significant different based on Duncans' test.
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Fig. 11- Effect of plant residue on wheat biological yield
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Means with similar letters have not significant different based on Duncans' test.
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Introduction

Climatic variation particularly for participation is a constraint for the crops to reach their potential
productivity under rainfed conditions. Therefore soil moisture preservation by means of tillage practices and
improvement of soil physical criteria, particularly through enhancement of organic matter content is crucial. For
this reason soil tillage must be managed in a proper way in order to fulfill this objective. Use of the right
implements for this purpose under rainfed conditions together with retention of crop residue are practices most
suitable for low rainfall environments. Tillage operation has a great impact on soil properties such as soil particle
stability, soil aggregate and also soil water holding capacity. There are good evidences regarding yield
improvement under rainfed conditions when implements such as chisel plow and sweep plow is used. Reduced
tillage has been referred to as a proper practice under such conditions and degrees of no to minimum tillage have
been proposed. These types of tillage combined with retention of crop residue which is referred to as
conservation agriculture is being received more attention for the sake of soil conservation and moisture
preservation. The purpose of the present study was to investigate these type of management for a rainfed wheat-
fallow rotation.

Materials and Methods

In order to study the effect of different tillage practices in fallow-wheat rotation and retention of crop residue
on soil properties such as bulk density, soil aggregate, porosity, particle stability and moisture holding capacity
and also crop criteria including yield, above ground biomass of wheat and weed under rainfed conditions, an
experiment was conducted for two years (2013-2014 and 2014-2015 growing seasons) in Shirvan region,
Northeast of Iran. The layout of experiment was strip plots based on a randomized complete block design and
three replications. Tillage systems and retention of crop residue were the experimental factors with four levels of
tillage (chisel, sweep, moldboard and no tillage) and three levels of crop residue retention (7, 3.5 t.ha! and zero
residue). Tisdal and Oades method used to determine the soil aggregates size distribution in dry and wet sieving
conditions. To determine the soil bulk density, undisturbed samples were picked up from a depth of 0-10, and
10-20 cm and soil bulk density were determined after drying of soil in Oven for 48 hours at a temperature of
105°c. In order to evaluate the soil moisture at the end of the fallow year, sampling was done from each
treatment in the depth of 0-20cm. During growth and after harvesting, the plant height, ear length, seed number
per ear, thousand kernel weight, seed yield, and biological yield were determined.

Results and Discussion

Results showed that in general soil bulk density was higher at the depth of 0 to 10 cm compared with that at
the depth of 0 to 10 cm for the experimental soil. Soil porosity followed a reserve trend of that of bulk density.
Retention of crop residue caused a slower bulk density and a higher soil moisture content. Tillage with
moldboard at different levels of crop residue retention caused lower weed biomass compared with other tillage
operation. Soil practices size higher than 0.5 mm were respectively higher and lower with moldboard plow. Seed

1- Professor of Faculty of Agriculture, Ferdowsi University of Mashhad, Iran.

2- M.Sc. Graduated Student of Agroecology, Ferdowsi University of Mashhad, Iran.
(*- Corresponding Author Email: akooch@um.ac.ir)

Doi:10.22067/jag.v12i2.52175



YAV puiS o Shas p (LS 5Ll 9555951 cilicko sopiumms 55U

yield and also above ground biomass were higher with moldboard plow compared with the conservation tillage
practices. Despite lots of reports about the prominence of conservation tillage systems in comparison with
moldboard tillage, the reason for the prominence of moldboard plow in comparison with conservation tillage in
this experiment can be attributed to better seedbed preparation in moldboard tillage. The other reason for seed
yield increment in the treatment of moldboard tillage in comparison with other treatments can be the effective
control of weed plants, especially Russian Knapweed.

Conclusion

Despite contradictory reports about the effect of moldboard tillage on wheat yield in comparison with
conservation tillage, the results of this experiment showed the prominence of moldboard tillage in contrast with
the sweep, chisel, and no-tillage for wheat production. Under rainfer conditions retention of crop residue
together with minimum level of soil disturbance seems to be a proper practice. This has been evidenced
elsewhere and is confirmed somehow in our experiment too. This is mostly related to enhancement of water
holding capacity of the soil.
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