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6. Elastic deformation
7.Virgin compression line
8.Conventional-Tillage
9.Conservation-Tillage
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Figure 1. Soil compression curve that shows the
void ratio versus log stress. VCL, opc, Csand Cc
are :Virgin compression line, Pre-compression
stress, Swelling index and Compression index
respectively (Tang et al., 2009).
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Table 1. Properties of studied soil

Depth Sand Silt Clay H EC ocC Bd
(cm) (%) (%) (%) P (ds.m™) (%) (Mg.m?)
10-20 20 49 31 7.4 6.2 0.49 1.23
L ylo Jloe! 3l an aslllan 9,90 S Oloogas (S5 =Y Joua
Table 2. Some properties of studied soil after applying treatments
. EC oC
Type of tillage pH (ds.m) %)
Conventional-tillage 7.38 6.54 0.73
Minimum-tillage 7.44 6.71 0.62
No-tillage 7.42 5.73 0.58
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2.Stalk shredder
3.Chisel Piller
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Table3. Characteristics of tillage implements used

Tillage implements

Characteristics

Direct seed-fertilizer Amazone,
NT 250, Germany

Chisel plow

Stalk shredder

Moldboard plow

Amazone (NT,250) direct seed-fertilizer, Tine type opener, Inter-
row space 15 cm, and 2.5 meters wide, work depth 2-7cm
Mounted, 9 stem, width share 7 cm, work width 8-10 cm

Mounted, vertical share, work width 18 cm
Mounted, 3 Bottom with a 35 cm, work width 25-30 cm
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Table 4. Analysis Variance of studied Parameters

Mean square

Source of Degree of

variation freedom (60/13 (Mg?rcil%) ((?)/(j) (ﬁg;) Cs Ce
Tillage types 2 17.803" 0.00398" 0.0192 102.783"  0.003092"  0.010301"
Block 5 0.0967 0.000065 0.01186 0.119 0.0006904 0.000282
Error 10 0.086 0.00007 0.007 0.009 0.00763 0.000831

" The mean difference is significant at the 5% level, ns is non-significant.
On: Soil moisture, Bd: Bulk density, OC: Organic matter, o, Precompression stress, Cs: Swelling index, Cc: Compression index
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1.Repeated Measures ANOVA



\Fe¥ J.».ilJ s\ﬂo)Lo.‘i: AR Al.’>

S g0 0,5 Slagss

S9SB yo (e S (g Sl YO 4o (e Soe
S595E ek Spge 4 &S (SB4 Cod ipg e
ooyl58 (Silva et al., 2005) ), Ko 5 lohows ¢ yuizmon
5l 65, Aol £ s (5)l0 Fre gl wisls
S5 Se 5 Sjg, S S92y S ) 9 by Ml
-S> a5 asl o 55 (Roseberg. & McCoy, 1992)

am3 s il 1, S S S5 s yo (5559

SE 5y Bls ez 5 5 SR Glople,S  pelsls
Jsgms S 55, 3dlie a5 Ll 5 ) ol o il
Si9SE Hless 0SB Cush) s Ol (610
P9 20 soizred Cawl ool bajlecs b Sl flies pow e
eyae pyx OO omb e 4 sy 65,
<l S cd b (S R o0g it g 50l
Sl 055 50 1y ol 5l syt oz el g 00y

.M\J‘SA
aS auxél o (Reynaldo et al., 1994) 1 Ko 4 gl

g )l )_.f))_s) u_:] oRS Jl.b;‘ 8l 9 JS J’dﬂ

329515 ailobor 15T o ol (g 031l (5Lo ol sy (raSilee uns in —0 Jgir
Table 5. Mean comparison of the measured characteristics under tillage systems

Type of Onm Bd oC Gpc C C
tillage (%) (Mg.m®) (%) (kPa) * ¢
Conventional-tillage 26.27a 1.15¢c 0.73a 19.95¢ 0.080a 0.386a
Minimum-tillage 23.15b  1.17b 0.62a 25.11b 0.088a 0.324b
No-tillage 2147c  122a 058 31.62a 0.106a 0.271c

The means with a common letter are not significantly difference.
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Effect of Tillage Systems on Compaction Characteristics of a Silty Clay
Loam Soil
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Abstract

Soil compaction is one of the effective factors in reducing soil physical quality, which due to tillage
operations can affect the relationship between water, soil and crop yield. The aim of this study was to
investigate the effect of some tillage treatments on the compaction behavior of a silty clay loam soil. Core
sampling was carried out during three years of tillage after barley harvest. The experiments were
conducted as a randomized complete block design with three treatments i.e. conventional tillage, reduced
tillage and no-tillage in 6 replications. Soil compaction characteristics including pre-compression stress,
compression index and swelling index were determined based on confined compression test (CCT) at 100
hPa matric suction. The results showed that the tillage treatment had a significant effect on pre-
compression stress, bulk density and soil moisture at the confidence level of %5. The lowest amount of
pre-compression stress with a value of 19.95kPa is related to conventional tillage treatments and the
highest value with a value of 31.62 kPa is related to non-tillage treatment. The compression index was
showed the highest value in conventional tillage compared to other treatments. The results of cyclic
loading-unloading at a constant stress level (i.e. 50% of pre-compression stress) showed that the studied
soil was less sensitive to repeated loading for no-tillage than reduced and conventional tillage treatments
which can be attributed to weaker structure for the later. As the conclusion, the no-tillage treatment can
be described as a treatment being less susceptible to compaction. However, consecutive implementation
of this tillage treatment might require subsoiling operations every few years to disturbed the deep subsoil
hard pans.
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