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Table 1. Some chemical and physical properties of studied soil

Property

Calcium Carbonate
Organic Carbon
Clay

Silt

Sand

Texture

pH (saturated paste)
Electrical Conductivity
Total N

CEC

Available P
Available K

Unit Value
% 5.5
% 0.94
% 22
% 48
% 30
- loam
- 8.1
(dS m?) 6.1
% 0.09
Cmolckg  16.2
mg kg* 5
mg kg 60
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Figure 2. Effect of tillage on dry matter of wheat
CT: Conventional Tillage; RB: Raised Bed Tillage; MT: Minimum

Tillage; NT: No-Tillage
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Figure 1. Effect of tillage on grain yield of wheat

CT: Conventional Tillage; RB: Raised Bed Tillage; MT:
Minimum Tillage; NT: No-Tillage
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Figure 3. Effect of tillage on phosphorous concentration (%) of wheat grain
CT: Conventional Tillage; RB: Raised Bed Tillage; MT: Minimum Tillage; NT: No- Tillage
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Table 2. Analysis of variance for the effect of tillage on different forms of organic phosphorus

Ms
S.0.v df Labile Moderately -labile  Non-labile  Residual -P Total-P
repeat 4 0.78™ 113 4.24m 3.79m 22.6™
tillage 3 13.56™" 12959 1421 228.84™ 18656
depth 1 7157 1110506™" 2846™ 998.8™ 1262233
tillage*depth 3 5.78"" 1670 20.126" 66.13™" 454"
Error 28 1.242 81.78 4.87 231 43
CV - 8.157 2.96 4.65 12.7 1.8

*xx *x % and ns: Significant at 0.1%, 1%, 5% prabability levels and nonsignificant, respectively.
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Figure 4. Effects of tillage and depth on labile Po
CT: Conventional Tillage; RB: Raised Bed Tillage; MT: Minimum Tillage; NT: No-Tillage
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Figure 5. Effects of tillage and depth on moderately labile Po

CT: Conventional Tillage; RB: Raised Bed Tillage;
MT: Minimum Tillage; NT: No-Tillage
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CT: Conventional Tillage; RB: Raised Bed Tillage; MT: Minimum Tillage; NT: No-Tillage
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Abstract

Changes in management practices like different soil tillage and keeping crop residues can be alter
phosphorus (P) dynamics and increased P bioavailability. Conservation agriculture (CA), which
reduces soil disturbance and keeps crop residues on the soil surface, affects the cycle and
stratification of soil P, resulting a high P concentration in the upper layers of the soil. The objective
of this study was to determine the changes in organic P fractions in a soil under different tillage
managements using a sequential extraction procedure. The experimental design was a completely
randomized block design (CRBD) with 5 replications. Tillage treatments were: conventional tillage
(CT), Raised Bed system (RB), Minimum Tillage (MT) and No-Tillage (NT) systems. Soil samples
were taken from the 0-8 and 8-16 centimeters depths at all four tillage treatments. Organic P pools
were fractionated at each depth using modified Bowman and Cole (1978) procedure. The results
showed that the change in soil tillage from CT to CA (Raised Bed Tillage (RB), Minimum Tillage
(MT) and No-Tillage (NT)) significantly increased the amount of all organic P forms (labile P,
moderately labile P, and non-labile, residual P). Also, the P concentration of wheat grain in MT and
NT showed increments about 35% rather than the CT. In addition, the wheat grain yield was the
highest in the MT and increased about 21% rather than to CT. The results of this research showed
that low soil disturbance under NT has changed the concentration and distribution of P in the sail,
leading to the establishment a P concentration gradient that decreases with soil depth. Conversely,
under CT systems incorporation of plant residues within the soil plough layer increases the organic
matter decomposition rate and reduces the storage of labile and moderately labile organic P
fractions.
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Sequential extraction
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