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Table 1. Some physicochemical properties of studied soil.

j)l.ia u‘v;}:) j)l.ia u‘v;}:)
values Soil properties values Soil properties
Ll i pH 1)
7.9 & Ep 36.2 o
pH of saturated paste Clay (%)
dSm™) gLl o las EC 1) op
0.68 @Sm™) geles 152 ) o
EC (dSm™) Sand (%)
1) Jslrs Sy 1) s
40.5 () St oS 2 # 48.6 s
Calcium carbonate equivalent (%) Silt (%)
. 3L
12 0C (%) e ==
Silty clay loam Soil Texture
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Table 2. Effects of different Tillage System and Residual Management on unsaturated Hydraulic Conductivity
of first crop soil (wheat) (K*10” m s™).

A bl ey e

oSl Plant residual management CosSlt sla s,
Mean AL Ll b AL Ll Bl Tillage system
Residual retention Residual removed

KO,]S (Mean: 5.20 E)

e SIS
6.26 A* 6.07 a 6.45a o
(Conservation tillage)
$353810S
5.58B 5.54b 5.65b o .
(Minimum tillage)
SisS s
3.70C 3.77¢ 3.64¢ .
(No tillage)
oSl
513 A 525A
(Mean)
Ko,m(Mean: 9.55 E)
e SIS
1121 A 10.61b 11.82a . .
(Conservation tillage)
$353810S
9.84 B 9.89 be 9.80b . .
(Minimum tillage)
SisS s
7.58 C 7.61c¢ 7.55¢ .
(No tillage)
Sl
9.27 A 9.72 A
(Mean)
Kog(Mean=11.25 D)
e SIS
13.43 A 13.74 a 13.12a o
(Conservation tillage)
$353810S
10.87 B 10.68 b 11.06 be o .
(Minimum tillage)
SisS s
9.46 B 9.44 ¢ 9.49 ¢ .
(No tillage)
oSl
10.95 A 11.55 A
(Mean)
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Continue Table 2.
AL Ll oy e
oSl Plant residual management SisSl gla s,
Mean A bl L AL Ll Gl Tillage system
Residual retention Residual removed

K0,04 (Mean: 14.42 C)

P SIS
1437 B 14310 14420 . .
(Conservation tillage)
305508
17.74 A 15.14b 20.35a . .
(Minimum tillage)
SisS s
11.14C 11.29¢ 10.99 ¢ .
(No tillage)
oSSk
1391 A 1493 A
(Mean)
K0,02( Mean= 24.49 B)
e SIS
23.52 A 23.65b 23.38b o
(Conservation tillage)
305508
24.43 A 2441b 24.46b o )
(Minimum tillage)
SiaS s
2552 A 24.19b 26.85a .
(No tillage)
oSSk
24.08 A 24.90 A
(Mean)
Ko ( Mean=39.27 A)
e SIS
41.57 A 41.07 a 42.07 a o
(Conservation tillage)
305508
3735A 39.66 a 35.04b o .
(Minimum tillage)
SisS s
38.90 A 39.52a 38.29a .
(No tillage)
oSSk
40.08 A 38.47 A
(Mean)
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Table 3. Effects of different Tillage System and Residual Management on unsaturated Hydraulic Conductivity
of second crop soil (Corn)(K*10” m s™).

A bl ey e

oSl Plant residual management SoosS sla iy,
Mean AL Ll b A bl Gl Tillage system
Residual retention Residual removed

KO,]S (Mean: 4.36 F)

. e SIS
528 A 5.04b 551a o
(Conservation tillage)
35585108
4.14B 3.82cd 4.46 be o .
(Minimum tillage)
SisS s
3.67B 3.07d 4.26 be .
(No tillage)
oSSk
3.98B 474 A
(Mean)
Ko,m(Mean: 7.72 E)
e SIS
9.05 A 9.45a 8.66 a o
(Conservation tillage)
35585108
7.44 B 6.83b 8.05 ab o .
(Minimum tillage)
SisS s
6.66 B 533¢ 8.00 ab .
(No tillage)
oSSk
7.20 A 8.24 A
(Mean)
Kog(Mean=9.15 D)
e SIS
9.94 A 10.63 a 924 a o
(Conservation tillage)
35585108
9.02 A 7.74 a 10.31a o .
(Minimum tillage)
SisS s
8.46 A 7.44 a 9.49 a .
(No tillage)
oSSk
8.61 A 9.68 A
(Mean)
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Continue Table 3.

A bl e

(xf"l':‘ Plant residual management SiosS gla s,
Mean A Ll ba A bl sl Tillage system
Residual retention Residual removed
K0,04 (Mean: 11.32 C)
e SIS
11.59 A 12.33 ab 10.84b o
(Conservation tillage)
3555108
12.61 A 11.75 ab 13.47a o .
(Minimum tillage)
SsS o
9.78 B 724 ¢ 12.32 ab .
(No tillage)
oSSk
1044 B 1221 A
(Mean)
K0,02 (Mean: 17.82 B)
e SIS
20.03 A 18.76 ab 21.30a o
(Conservation tillage)
35551208
1851 A 18.03 ab 18.99 ab o .
(Minimum tillage)
SIS o
1492 B 12.74 ¢ 17.10b .
(No tillage)
oSSk
16.51B 19.13 A
(Mean)
Ko (Mean=22.68 A)
e SIS
2575 A 20.91 be 30.59a o
(Conservation tillage)
3555108
22.94 A 24.38b 21.50 be o .
(Minimum tillage)
SsS o
19.36 B 17.95¢ 20.77 be .
(No tillage)
oSSk
21.08 A 2429 A
(Mean)
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Figure 1. Unsaturated soil hydraulic conductivity at applied pressure heads after wheat and corn crop.
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Table 4. Effect of different Tillage Systems on water flow in soil pores after wheat and corn cropping (%).

POl e 22l Ok Ol Sl e gl slass S 55 O ol Ao SiosSl sl i,

Mgt D adngips Mt Percentage of water flow in soil pors Tillage systems

(o ila) as ) 580 gla 28

Applied tension (cm)

2 4 8 10 15
water flow in water flow in macro (rahn) i Blza = 5 5 Jl= L
micro pores(%) pores(%) Equivalent diameter of soil pores(mm)
D< 1.5 mm D> 1.5 mm 1.5 0.75 0.36 0.3 0.2
(J;f S
Wheats soil
P SIS
15.04 84.96 43.42 22.01 2.26 5.34 11.93 o
(Conservation tillage)
SioaSeS
14.94 85.06 34.59 17.91 18.39 2.76 1141
(Minimum tillage)
SisSE o
9.53 90.47 34.39 36.96 4.32 4.83 9.97 )
(No tillage)
oSSl
13.24 86.76 37.64 25.64 8.07 433 11.08
(Mean)
oy S
Corns soil
P SIS
20.50 79.49 22.21 32.78 6.41 3.45 14.64 o
(Conservation tillage)
SioaSeS
18.05 81.95 19.31 25.72 15.65 6.88 14.38
(Minimum tillage)
SisSE o
18.95 81.04 22.93 26.55 6.82 9.29 15.44
(No tillage)
oSSl
19.22 80.78 21.43 28.66 9.57 6.30 14.81
(Mean)
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Abstract

Background and Objectives: Soil is the most important factor in agricultural production. Tillage
operations affect crop production due to its influences on soil characteristics. Tillage systems changed
water infiltration to soil. Incorporation of plant residues with soil improved infiltration of water to soil. In
reduced tillage system stability of soil aggregation and water infiltration rate are more than that of
conventional tillage. Inaccurate soil organic matter management and intensive tillage operation during the
crop seeding resulted in soil compaction of agricultural lands in Iran. Therefore, application of
conservation tillage systems instead of conventional systems is essential. Conservation tillage result in
improving soil structure, water use efficiency and decreasing production cast. The objective of this study
was to evaluate the impacts of plant residues management and tillage systems on unsaturated hydraulic
conductivity [K(y)] at semi arid region in the Fars province in the southern Iran.

Materials and Methods: In this research, treatments of the field experiment consisted of two kinds of
residue management (residue retention on soil surface and complete removal of plant residues from soil
surface) as main factor and tree tillage systems: Conventional tillage (CT), minimum tillage (MT) and no
tillage (NT) as sub factor. In field soil with silty clay loam texture, Unsaturated soil hydraulic
conductivity (K(y)) was measured at different applied tensions (0, 2, 4, 8, 10 and 15 cm) by tension disk
infiltrometer with total six replications (two point at each plot). Experiment design was a completely
randomized block in split plot arrangement with three replications.

Results: The results showed in both soil, after first crop (wheat) and second crop (corn) K(y) increased
significantly by decreasing applied tension. Changes in K(y) in the soils of first and second crop, at
tension of 0 m compared to 0.15 m increased 655 and 420% respectively. K(y) changed significantly
(P<0.01) with tillage methods. In second soil, K(y) was influenced by residue treatments significantly
(P<0.01). In both soils, K(y) decreased due to decreasing intensive tillage operation. Therefore the
maximum and minimum values of K(y) were obtained with CT and NT treatments respectively. In first
soil, when CT system changed to MT and NT systems, K(y) was decreased 4.5% and 15% and for second
soil, decreased by 9.3% and 29.8% respectively. By retention of wheat residues in soil, K(y) was
decreased 15.4%, in corn soil. At all applied tensions, K(y) decreased significantly in second soil,
compared with the first soil. In the first soil, 13.24 and 86.76% of water flow corresponded to soil pore
diameters of <1.5 and >1.5 mm and for the second soil the aforementioned portions of flow were, 19.22
and 80.77%, respectively. Also in both soils, the percentage of water flow in macro pores (MacP) was
affected with tillage treatments. So the minimum values of this factor (%flow) were 84.96 and 79.49%
that occurred in CT in the first and second soils respectively. Although the maximum of this factor
(%flow) were 90.47% in the first and 81.95% in the second soils that corresponded to the NT and MT
treatments respectively.

Conclusions: We concluded that conservation tillage (MT and NT) increased the percentage of MacP in
soil by decreasing the traffic of machinery. In both of studied soils, MacP were more effective than micro
pores in water flow through soil. Retention of plant residues on soil surface and decreasing of tillage
operations decreased unsaturated hydraulic conductivity of soil. Also decreasing of K(vy), at applied
tensions (0-15 cm) in corn soil was higher than of wheat soil.
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