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Effects of phosphate fertilizer, calcium application and soil type on soil compaction.
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ABSTRACT

It is usually claimed that application of chemical fertilizers causes soil compaction, which hinders
infiltration, root growth and results yield reduction. Such a detrimental effect is needed to be verified.
Among nutrient fertilizers used by farmers, phosphorous fertilizers were the prime suspects since
phosphate anion has special ability to bind with clay surface and has high sensitivity to precipitate with
calcium and other cations. Therefore, the possibility exists that phosphate fertilizers are responsible for
particle cementation and soil compaction. In this case, the degree of soil compaction and hardness should
be associated with soil type and the contents of its relevant cations such as calcium. The purpose of this
experiment was to study the effect of soil types, level of phosphate fertilizer and method of lime application
on soil compaction. There consisted of three factors, such as four soil types, six levels of phosphate
fertilizer (KH,PO,) and three methods of calcium application. The treatments were 4x6x3 factorial arranged
in CRD. The results revealed the significance of soil types on soil density and hardness. Both characters
were found highest for Lb (smectite) and decrease respectively for Pc (sesquioxide), Cr (kaolinite) and Ks
(kaolinite). Soil bulk density and hardness were found to decrease as rate of phosphate application
increased. It is interesting that calcium applied two weeks after phosphate resulted in highest soil hardness
and density. No calcium and calcium applied along with phosphate had non-significant effect on both
characters.

Keywords: soil bulk density, soil hardness, phosphate fertilizer, clay mineral
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Figure 1 Soil compactor
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Figure 2 Relationship between resistance force and distance
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Figure 5 The effect of soil type on soil bulk density (left) and hardness (right) averaged across phosphate

and calcium treatments
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Figure 7 The effect of calcium application method on soil bulk density (left) and hardness (right) averaged

across soil type and phosphate treatments
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