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Fig.1. A typical images of estimated method of crop residue percentage by image processing
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Fig.2. Soil bin set up and a single wheel tester
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Table 1- Analysis of variance of barley residue in different tillage treatments with liner-transect method

G POVES JF VoS &85 an Orlay o puiluo J9SUF
Source of changes Degrees of freedom Mean squares F
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e 2 854.876* 9.005
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ks 9 94.932
Error
S 12 CV=28.14%
Total
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* Significant at 5% level.
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Fig.3. Residue cover present and comparison of averages in different treatments by liner-transect method
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Table 2- Analysis of variance of barley residue in different tillage treatments by image processing method

G JOVES JF Vo &85 an Oilay o puiluo J9SUF
Source of changes Degrees of freedom Mean squares F
o 2 496.083* 41.923
Treatment
ks 9 11.833
Error
£ 12 CV=9.38%
Total
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* Significant at 5% level.
70 A
60 A
50 A
gj) 40 4
®
% é 30 A
gl & 20 1
10
0 >

Chisel J;=>  Control ssLs
ool 5l
RS B2y ey & dilise slajless )3 o) 50le dunlio g 9> Ll a0y~ € K
Fig.4. Residue cover present and comparison of averages in different treatments by image processing method
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Table 3- Analysis of variance of cone index in different tillage treatments

G JOVES JF VoS &85 an Orlay o puiluo J9SUF
Source of changes Degrees of freedom Mean squares F

S 2 10901396.3* 304.560
Depth
walll8
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Plough
. ’| S s

ORIy Gas 4 8157.647 2.279
Depth*Plough
1229
27 35793.903
Error
S 36 CV=20.22%
Total
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* Significant at 5% level.
(Sl oh) ST KK g
Penetration resistance (kPa)
0 1000 2000 3000
0 L) L) 1

-100 F

()"“:.sl‘"“) Gee
Depth (mm)

-150 F

-200 f

-250 *

o Dis k- L2,
=== Voldboard- Lo, 5
i Chisel- ;e

it CONtrol plot-asls

ciliste (glayloss )3 Bos A Cans S g e el s =0 JSW0
Fig. 5. Cone index changes versus depth in different treatments
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Table 4- Analysis of variance of bulk density

[CHPOVES JF Vo &85 an Olay o (il oSBT
Source of changes Degrees of freedom Mean squares F
Lo
o 3 0.006* 14.13
Treatment
ks 9 0.000
Error
S 15 CV=1.74%
Total
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* Significant at 5% level.
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Fig.6. Bulk density in different treatments
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Table 5- Analysis of variance of aggregate stability

Ol s e @33l @y Olupe (ke p9SUF
Source of changes Degrees of Freedom Mean squares F
e 3 1.683* 4.71
Treatment
ks 9 0.357
Error
F 15 CV=10.63%
Total
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* Significant at 5% level.
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Fig.7. Aggregate stability and comparison of averages between treatments
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Table 6- Analysis of variance of rolling resistance in different treatments
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Fig.8. Comparison of rolling resistance averages in treatments with 10% residue cover
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Introduction: Monitoring and management of soil quality is crucial for sustaining soil function in
ecosystem. Tillage is one of the management operations that drastically affect soil physical quality. Conservation
tillage methods are one of the efficient solutions in agriculture to reduce the soil erosion, air pollution, energy
consumption, and the costs, if there is a proper management on the crop residues. One of the serious problems in
agriculture is soil erosion which is rapidly increased in the recent decades as the intensity of tillage increases.
This phenomenon occurs more in sloping lands or in the fields which are lacking from crop residues and organic
materials. The conservation tillage has an important role in minimizing soil erosion and developing the quality of
soil. Hence, it has attracted the attention of more researchers and farmers in the recent years.

Materials and Methods: In this study, the effect of different tillage methods has been investigated on the
crop residues, mechanical resistance of soil, and the stability of aggregates. This research was performed on the
agricultural fields of Urmia University, located in Nazloo zone in 2012. Wheat and barley were planted in these
fields, consecutively. The soil texture of these fields was loamy clay and the factorial experiments were done in a
completely randomized block design. In this study, effect of three tillage systems including tillage with
moldboard (conventional tillage), tillage with disk plow (reduced tillage), chisel plow (minimum tillage) and
control treatment on some soil physical properties was investigated. Depth is second factor that was investigated
in three levels including 0-60, 60-140, and 140-200 mm. Moreover, the effect of different percentages of crop
residues on the rolling resistance of non-driving wheels was studied in a soil bin.

The contents of crop residues have been measured by using the linear transects and image processing
methods. In the linear transects method, the experiments were replicated three times in each block due to
increasing the accuracy and mean of datawas calculated. The tests were randomly performed in each block.
Then, the number of nodes, which are located on crop residues of size 25 mm, longitudinally, was counted. So
the percentage of crop residue in each block was calculated through the percentage of nodes. The experiments of
rolling resistance were also performed in three levels, 10, 50, and 90% of crop residues, inside the soil bin.

Results and Discussion: Result showed that, in comparison with control treatment, tillage operation
significantly decreased bulk density (p<0.01), penetration resistance (p<<0.01), and aggregates stability (p<0.01),
in the soil surface (0-10 cm). Also, the results showed that penetration resistance of soil was increased by depth.

The results of variance analysis in crop residue dataset showed that there were significant differences among
the treatments in the terms of crop residues (P<0.05). Because of increasing the intensity of tillage and also the
different performance of various tillage tools would mix crop residues with the soil and lead to reduce the crop
residues. The consequences revealed that the treatments had significant differences in the terms of mechanical
resistance of soil at the confidence level of 5%. The mechanical resistance of soil in three levels of depth had the
most and the least contents in chisel and disk plows treatments, respectively. Because of disk plows can powder
soil more than other treatments and chisel plows can only make narrow in the soil. The results of investigating
the effect of crop residues on rolling resistance of wheels showed that there were not any significant differences
between the treatments.

Conclusions: It can be concluded that increasing the tillage intensity would reduce the stability of
aggregates. Thus, the least stability of aggregates was obtained when using moldboard plows. However, the most
stability was achieved using chisel and disk plows. Finally, disk plough is recommended as an appropriate tool in
this research due to the high percentage of crop residues, lower mechanical resistance, lower bulk density, and
higher stability of aggregates in the soil. Generally, in short-term period, conservation tillage (reduced tillage and
minimum tillage) results the improvement of soil physical quality in comparison with tillage operation. Further
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studies on long-term effects of various tillage systems are suggested in order to select and implement of optimum
tillage method in the region.
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